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PREFACE 

------------------------------------------------------------------------------------ 

 

The focus of this thesis on the topic of the Edu-tourism and its’ Sustainability. The entire work 

was based on progress on the Edu-tourism in the Kolkata and its’ surroundings area. The whole 

research was done by extensive data collection, research, analysis, study and computation, 

which lead to a certain detraction and answers.  

The thesis highlights on the student’s perception on the Edu-tourism and its’ sustainability. All 

respondents agree with the fact that the Edu-tourism creates positive vibes in the economic 

sustainability, environmental sustainability, and socio-cultural sustainability. 
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Chapter -I 

--------------------------------------------------------------------------- 

                    INTRODUCTION: 

Edu-tourism is a tourist activity by those who are undertaking an overnight vacation and those 

who are undertaking an excursion for whom education and learning is a primary and secondary 

part of their trip (Maliyah & Setiyorini, 2014; Ritchie, 2003). Educational tourism also called 

as Edu-tourism is a sub type of the travel and tourism sector (Sari et al.,2019; Bare et al., 2019). 

Educational tourism could be referred to as an approach for pursuing education, carrying out 

research activities and knowledge acquisition (Byram et al., 2002). Educational tourism is an 

increasingly popular new trend in the global tourism industry (Buhalis et al.,2006; Horowitz et 

al.,2007). The concept of a wide range of educational tourism, it has been changing the concept 

of tourism itself (Pearce, 2005; Lui,2003).in other words, main purpose of educational travel 

is to obtain knowledge and experience on certain topics, rather than travel itself (Pearce et al 

2005; Liang et al 2015). Educational tourism is about new things, acquiring new knowledge 

about culture or history of other destinations (Cox – Petersen et al., 2003; Richards & et ai 

2006). Its’ main focus is on studying new things, learnings about other cultures, study tours, or 

to apply learned skills (Ingraham et al.,2004; Chieffo, & Griffiths,2004). 

                                                    Educational tourism includes several sub types including 

ecotourism, heritage tourism, rural tourism and exchange between educational institutions 

(Melber et al.,2005; Tal et al., 2005). Educational tourism is one of the forms of tourism, and 

is a way to give best education to students learning and to enhance knowledge (Ritchie, 2003; 

Abubaker and et. al,2014). the growing popularity of attaining knower and technical 

competencies from the world’s best destinations has resulted in increase in education tourism. 

Education plays a major role in preparing students to gain professional and practical (Siemens& 

G. 2008; Cavender et al.,2020.) l skills required by the tourism industry (Saayman, M., & 

Geldenhuys, S. 2003; Aitken et ai 2000). it is very important to understand the framework of 

the work and learn from the amateur mistakes before getting into the industry (Buhalis & et al 

2006; Borr Garvin, S. 2011). Thus, practical education is a great opportunity for them to make 

mistakes and learn from them, which eventually helps them to work hassle free in the industry 

(Garvin, 2003; Resnick, 1987). In tourism education practical training is necessary for students 
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for find the opportunity to apply what they have learned into practice and to developed practical 

skills and abilities (Saner et al., 2016; Sivan et al., 2000). Practical training is an important part 

of tourism education programmers in which the students figure out their role as a potential 

employee in the real workplace as well as gain skills and abilities in the tourism industry 

(Cooper & Shepard, 1997). 

This study specifically analyzes the perceptions of the respondents about the Edu-tourism and 

its’ sustainability, knowing that understanding their perception is a necessary part of assessing 

the sustainability of any tourism development (Alipour et al.,2020; Chin et al., 2017). However, 

Edu-tourism, notwithstanding its categorization as an alternative form of tourism (Alipour et 

al., 2020; Salazar,2004). 

This survey has been done with the most of the college students and few teachers of Kolkata 

and surroundings area. They have different views on educational travel. Most of the college 

students in the study area have taken part in this educational tour. I want everyone to know 

about the sustainability of educational tour. As a result of the opinions of both positive and 

negative aspects of educational travel have come to fore in this research. According to the 

respondents I have served, for educational tour on the one hand there has an adequate 

knowledge in cultural exchanges, shopping, local business etc. 

                    

                        STATEMENT OF THE PROBLEM 

The problem statement identifies the problems of the study area of a particular region. The 

Edu-tourism itself is an integrated part of the curriculum but this research topic is neglected by 

tourism researchers. Edu tourism helps to develop and create the awareness of the tourism in a 

particular area. Kolkata as a capital of West Bengal, and to create the awareness about the 

tourism in the particular region, every educational institution must be equipped. Therefore, the 

Edu-tourism is an important topic and the present research is going to be an extremely 

important issue for the tourism phenomena. 
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Chapter II 

--------------------------------------------------------------------------- 
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tourism development in sub 
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destination based on 
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emerging economy 

According this paper Edu-

tourism increase emerging 

economy. Malaysia plans to 

earn U$$ 14.67 billion 

yearly from 2020, including 

creating 536000 jobs. 

importance of international 

Edu tourist from Malaysian 
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Journal arial Parks and 

Recreation 1996 vol.31 No.9 

Edu-tourism: Vacationing to 

Learn.  
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included some tour 
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group travel to educational 
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perspective article. 

This paper aims to 

development to educational 

tourism. Educational 

tourism has development in 

the period of second World 

– War ,but after a long the 

Edu-tourism is developed. 
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Chapter- III 

--------------------------------------------------------------------------- 

BACKROUND INFORMATION OF THE STUDY AREA 

Kolkata also known as Calcutta is the capital of the West Bengal (Omundson & Albert,2011; 

Mukherjee, 2012). Located on the eastern bank of the Hooghly River, the city is approximately 

80 kilometres (50 mile) west of the border with Bangladesh (Nomura et al., 2011; Lauren., 

2011). Kolkata is located between 22.5726 N,88.3639 E (Ghosh et al.,1970).  It was the primary 

business, commercial and financial hub of eastern India and the main port of the 

communication for North -East India (Gesper et al.,2011; Fatoki ,2011). According to the 2011 

Indian census, Kolkata is the seventh most populous city in India, with a population 45 lakh 

(4.5 million) residents within the city limits, and a population of over 1.41 crore (14.1 million) 

residents in the Kolkata metropolitan area. (Chattopadhyay, 2011; Nomura et al., 2011). It is 

the third -most populous metropolitan area in India. (Kumar & Ghosh,2021; Diyora & 

Dhameliya,). In 2021 Kolkata metropolitan area crossed 1.5 crore (15 million) registered voters 

(Wallpaper et al.,2011; Marazi et al 2022). 

 In 2011, Kolkata had population of,4,496,694 of which male and female were 2,356,766 and 

2,139,928 respectively (Koushik ,2015).  Kolkata district of the West Bengal has the highest 

literacy rate (Som & Mishra,2014; Mustaquim et al ,2006). According to the 2011 census, the 

Kolkata has a literacy rate of 87%, which is higher than Indian average of 74%, male literacy 

rate is 88.34 and female literacy rate is 84.06(Koushik ,2015). In 2001 census, Kolkata has a 

literacy rate of 80.86, male literacy rate is 83.79 and female literacy rate is 77.30 (Banu 

&Tabrez,2017; Mondal 2015). According to the 2011 census, the rate of literacy in Kolkata has 

increased as compared to 2001(Mondal et al 2015; Biswas, 2017).  1,54,81 primary schools 

run by West Bengal board of primary education (Rana et al,2005; Khera 2006). 2422 Kolkata 

municipal corporation run primary schools ,743 upper primary schools,3304 secondary schools 

and 2825 higher secondary to the school’s education field. There are 829 colleges in Kolkata 

(Kar et al 2014). According to the 2015 census, number of primary students in west Bengal is 

8,131,797.000. and number of primary schools’ teachers in West Bengal is 300,391.000. 

Number of secondary schools’ students in west Bengal is 4,396,046.000 and number of 

secondary teachers in west Bengal is 221,814.000. According to the 2019 census, number of 
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college students in west Bengal is 1,661,728.000 and number of college teachers in west Bengal 

is 360.000.   Unemployment in west Bengal remained steady at 17.4% in May 2020, according 

to a survey conducted by the Centre for Monitoring Indian Economy (CMIE) (Analytics, 2020). 

over a longer time period, unemployment has moved from 6.1 % in Nov 2019 to its current 

rate (Alker & Corcoran 2020; Henehan,2020). 

 

                                                      LOCATION MAP 

 

  

                                                                   Fig 1  
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                          OBJECTIVES OF THE RESEARCH 

----------------------------------------------------------------------------------- 

1. To portray the people perception on Edu tourism in KMDA region. 

2. To illustrate the inter-relationship between Edu-tourism and sustainability. 
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                                                 Chapter -IV 

                                          METHODOLOGY 

------------------------------------------------------------------------------------------------ 

       Methodology is a blue print of the study that will be conducted. primary survey was 

undertaken by observation, participation survey and interviews etc. I have presented this 

project in respect of PRE-FIELD WORK, FIELD WORK, POST FIELD WORK. 

PRE-FIELD WORK: 

• Several literatures are consulted and the definition of the two key terms: Edu -tourism 

and sustainability have been revealed. 

• Research gap has been identified. 

• Study area has been selected. 

• Secondary data has been collected from different stable online sources and offices. 

• Location map has been prepared.  

FIELD WORK: 

• Different target groups are selected for the interview purpose. 

• Mainly the views of those involved in the study are emphasized. 

• Sample population has been identified through the Coochran’s formula. 

• A structured questionnaires are prepared. 

• Questionnaires are circulated through the Google Form. 

• A schedule as a part of the questionnaire is also prepared and survey also conducted in 

a physical mode. 

• Out of 150 respondents ,70 received feedback from various college student in Kolkata 

though google forms.  

• Every one expresses their views on different aspects of educational tour. 

• At last, some moments are captured for my survey work. 
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POST FIELD WORK: 

• Collected data are tabulated in a Excel Spreadsheet. 

• Required statistical analysis such as, regression and factor analysis are done. 

• Simple cartographic techniques are applied to prepare the figures. 

• Preparation and   presentation of the master table have been done, and data wise analysis 

and construction of diagrams have been done.  

• Through these diagrams some of the positive and negative aspects of educational tour 

have been highlighted. 
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                                                                      Fig 2 

PROCEDURES AND TECHNIQUES: 

Cartographic techniques: 

 Pie diagramme 

Pie Diagramme is a robust graphical technique to represent the categorical data (Spristerbach 

et al., 2009). Here in the result and discussion section this simple cartographic technique is 

applied. Generally, the 100% of the dataset is considered as the 360 degree and accordingly all 

other categories are calculated. 

 Bar diagramme 

Bar Diagramme is a chart or graph that presents categorical data with rectangular bars with 

heights or lengths proportional to the values that they represent. The bars can be plotted 

vertically or fahorizontally (Schwabish 2021). Here in the result and discussion section this 

simple cartographic technique is applied. 

FACTOR ANALYSIS: 

Factor analysis is a statistical method used to describe variability among observed, correlated 

variables in terms of a potentially lower number of unobserved variables called factor (Jain & 

Shandliya 2013,). Factor analysis is a powerful data reduction technique that enables 

researchers to investigate concepts that cannot easily be measured directly (Pett et al.,2003). 

REGRESSION ANALYSIS: 

Regression analysis is a set of statistical methods used for the estimation of relationships used 

for the estimation of relationships between a dependent and one or more independent variables 

(Schneider et al.,2010; Alexopoulos,2010). It can be utilized to assess the strength of the 

Out of 150 respondents ,70 received 

feedback from various college student in 

Kolkata though google forms.  

 

Every one expresses their views on 

different aspects of educational tour. 

 

At last, some moments are 

captured for my survey work. 

 

Through these diagrams some of 

the positive and negative 

aspects of educational tour 

have been highlighted. 
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relationship between variables and for modeling the future relationship between them 

(Scherer.,1986). 

MULTIPLE REGRESSION ANALYSIS: 

Multiple regression is a statistical technique that can be used to analyse the relationship 

between a single dependent variable and several independent variables (Osborne& 

Waters.,2002). The objective of multiple regression analysis is to use the independent variables 

whose values are known to predict the value of the single dependent value (Vaisla& Bhatt., 

2010). 

REGRESSION ANALYSIS – LINEAR MODEL ASSUMPTIONS: 

Linear regression analysis is based on six fundamental assumptions: 

1. The dependent and independent variables show a linear relationship between the slope 

and the intercept (Kang & Albin.,2000). 

2. The independent variable is not random (Petrov.,2020). 

3. The value of the residual (error) is zero (Smith et al.,2015). 

4. The value of the residual (error) is constant across all observations (Anscombe & 

Tukey.,1963). 

5. The value of the residual (error) is not correlated across all observations (Karlsson et 

al.,1995). 

6. The residual (error) values follow the normal distribution (Mass & Hox.,2004). 

 



13 | P a g e  
 

                                  Chapter-V 

--------------------------------------------------------------------------- 

DATA ANALYSIS AND DISCUSSION 

 

Table 1 DESCRITIVE SATATISTICS OF THE RESPONDENTS 

NATURE OF THE RESPOMDENTS FREQUENCY (%) 

Gender 

Male 

female 

 

37.69% 

62.30% 

Age range 

Below 20 

21-30 

30-40 

Above 40 

 

33% 

63.38% 

1% 

1% 

Educational level 

College or university 

High school 

Graduate school (Ms. Or PhD.) 

 

83% 

9% 

8% 

Occupation 

Student 

Teacher 

others 

 

90% 

1.53% 

8.46% 

Monthly income Rs /month 

>3000 

3000-5000 

5000-10000 

<10000 

 

72% 

11% 

3% 

13% 

Religion 

Hindu 

Islam  

 

95% 

5% 

Educational travel frequency  
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1-2 times 

3-5 times 

More than 5 times 

76% 

12% 

12% 

Area in educational tour 

Hill area 

Sea area 

Forest area 

Both 

Others 

 

37% 

8% 

5% 

27% 

20% 

 

 

                                           

 

 

 

 

 

                

                                                                  Fig.3 

 

  GENDER: 

In this research, 37.69% of the sampled respondents are male, and the remaining respondents 

(around 69%) are noticed as the female (Fig.3) (table 1). 

37.69

62.30

GENDER

MALE

FEMALE
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  Fig.4 

Age range:  

33% of the sampled respondents are found in the first age group (i.e., below 20). 63.38 % of 

the surveyed population are marked in the second income group (i.e., 21-30). the remaining 

population are identified into the third- and fourth-income group (above 30) (fig.4) (table 1). 

                    

 

  

 

 

 

 

 

 

Fig :5 

 

 

 

 

33%

63.38

1%1%

AGE RANGE

Below 20

21-30

30-40
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95%

5%

RELIGION
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   RELIGION: 

95% of the sampled respondents are Hindu .and only 5% of the sampled respondents are 

Islam(fig.5) (table 1). 

  

 

 

  

 

 

 

                                                                  Fig .6 

EDUCATIONAL LEVEL: 

 

83% of the surveyed people have college or university’s degree.9% of the surveyed 

respondents are the high school certificates.8% of the surveyed people have Ms or PhD 

degree(fig.6) (table 1).  

  

 

  

 

 

 

 

 

Fig.7 

9%

83%

8%

EDUCATIONAL LEVEL

High School
University or college
Graduate school (Ms or Phd)

1.53

90

8.46

OCCUPATION
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OCCUPATION: 

                       In this research, most of the students. 90% students are participating this 

survey. Also, some teachers have participated in the survey. 1.53% teacher are participating 

.and 8.46% people who are currently associated with other professions have also done the 

same survey(fig.7) ( table 1).  

                                                         

 

 

 

 

 

 

                                               Fig.8 

 

MONTHLY INCOME:  

67% of the sampled respondents are found in the first income group (i.e., < 3000/month) 11% 

of the surveyed population are marked in the second income group (i.e.,3000 to 5000 Rs 

/month). the remaining populations are (21 %) are identified into the third- and fourth-income 

group (>5000 Rs per month) (fig.8) (table 1). 

Less than 
3000

3000-5000

5000-
10000

More than 
10000

MONTHLY INCOME
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                                                              Fig. 9 

 

 

EDUCATIONAL TRAVEL FREQUENCY: 

The frequency of the educational tour are marked in fig.only 12% of the sampled population 

went more than 3 times.76% of the sampled respondents went 1-2 times(fig.9) (table 1). 

 

  

 

 

  

 

 

 

                                                      Fig. 10  
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AREA IN EDUCATIONAL TOUR:  

 Everyone goes on educational trips to different places.  49% 

of the surveyed people went hill area, 11% of the sampled respondents went sea area, 7% of 

the surveyed people went forest area, 36% of the sampled respondents went both and 27% of 

the surveyed people went to others areas. on these 150, most went to Hill area and few went 

to the forest area(fig.10) (table 1).  

  

Plates No. 1 

Plates NO.2 
Plates No 3 Plate No.4 
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                    Table 2 Employment Opportunity 

 

 

 

  

 

 

 

 

                                                      Fig. 11 

EDU-TOURISM INCREASE EMPLOYMENT OPPTUNITIES:  

In this research, perception on the educational tours are obtained through a structural 

schedule 21.35% of the total respondents agree with the fact that, Edu-tourism can strongly 

increase the opportunities of employment. Another 42% of the total respondents partially 

agree with that fact. Some neutral responses are obtained from the 26.15% of surveyed 

respondents about 1% of the sampled respondents are not ready to accept (disagree)the above 

fact(fig.11) (table 2). 

                                            

                                    

   

Rating 1 2 3 4 5 

TOTAL 3 10 34 55 28 

% 2.30 7.69 26.15 42.30 21.53 

Rating 1 2 3 4 5 

TOTAL 2 13 37 55 23 

% 1.53 10 28.46 42.30 17.69 

2.30% 7.69%

26.15%

42%

21.35%

1 2 3 4 5

R
es

p
o
n

d
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t(
%

)

Rating
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                            Table 3 Shopping Opportunity 

 

 

 

 

 

                             

 

                                                

                                                        Fig.12 

 

EDU-TOURISM INCREASE SHOPPING OPPORTUNITIES: 

Edu-tourism can increase shopping opportunities. the responses regrading edu-tourism 

increase shopping opportunities are obtained from the sampled respondents.59% of the total 

respondents are strongly agree with that fact.28% 0f the total respondents are neutral in this 

matter.11% of the total respondents are not to be ready to accept this fact(fig.12) (table 3). 
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                       Table 4 Local Business Opportunities 

 

 

 

 

            

 

 

                            

                                                   Fig. 13 

EDU-TOURISM PROMETE LOCAL BUISNESS OPPORTUNITIES: 

66% of the total respondents strongly agree with the fact that Edu-tourism can promote local 

business opportunities.4% of the total respondents are not ready to accept the above fact.27% 

of the total respondents become neutral about this matter(fig.13) (table 4). 
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                    Table 5 The Economy of The Community 

 

  

 

 

 

 

 

                                                      

                     

                                                            Fig.14 

EDU-TOURISM PLAY A MAJOR ROLE IN THE ECONOMY OF THE 

COMMUNITY: 

Edu-tourism can stimulate the local economy and it is supported by 73% of the sampled 

population.21.53% of the total respondents are neutral in this matter and 4 % of the total 

respondents are not ready to accept this fact(fig.14) (table 5). 

 

 

 

 

Rating 1 2 3 4 5 

TOTAL 1 5 28 62 34 

% 0.76 3.84 21.53 47.69 26.15 

3.…

21.53%

47.69%

26.15%

1 2 3 4 5

re
sp

o
n

d
en

t(
%

)

Rating

THE ECONOMY OF THE 

COMMUNITY



24 | P a g e  
 

 

 Table 6 Participate in Cultural Activity 

 

 

 

 

 

 

                                                    

 

 

                                                          Fig. 15 

EDU-TOURISM MOTIVE TO PARTICIPATE CULTURAL ACTIVITY: 

Cultural program is a part of educational tour. Those who go on educational trips get the 

opportunity to participate in various cultural programme. Edu-tourism can promote the 

cultural activity and the responses are noted here as follows: 

a)26.92 % peoples are strongly agreeing 

b)46% peoples are agreeing 

c)19% peoples are neutral  

d)6% peoples are highly disagreeing in this fact(fig.15) (table 6). 
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                       Table 7 Development of Cultural Activity 

 

 

 

 

 

                                                      

                                                       Fig: 16 

EDU-TOURISM RESULT IN DEVELOPMENT OF CULTURAL 

ACTIVITY: 

 In this research, Edu-tourism can increase development in cultural activity. 26% of the total 

respondent strongly agree with the fact and 46% of the total respondents partially agree with 

the fact.19% of the sampled populations are neutral.6% of the total respondent are not ready 

to accept this fact(fig.16) (table 7). 
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                   Table 8 Local Cultural and Living Style                                           

 

 

 

                                                                    

 

 

  

 

 

                                                                       Fig. 17 

EDU-TOURISM MODIFY LOCAL CULTURE AND LIVING STYLE: 

Edu-tourism can stimulate the local cultural and living style and it is supported by 65% of the 

sampled population.23% of the total respondents are neutral in this matter.9% of the total 

respondent are not ready to accept (disagree) the above fact(fig.17) (table 8). 
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                          Table 9 Crime and Social Problem 

         

          

 

 

 

 

 

                                                      Fig.18 

 

EDU-TOURISM INCREASE CRIME AND SOCIAL PROBLEM: 

51% of the total respondents are not to accept (highly disagree) with the fact that the Edu-

tourism can increase crime and social problem.26% of the sampled population are neutral in 

this matter. 21% of the total respondents are supported this fact(fig.18) (table 9). 
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                                 Table 10 Cultural Exchange                               

 

 

 

  

 

 

 

                                                            Fig.19 

EDU-TOURISM PROVIDE OPPORTUNITIES FOR CULTURAL 

EXCHANGE: 

Edu-tourism can provide an opportunity for people to cultural exchange.26% of the total 

respondents strongly agree with the fact, and 46% of the total respondents partially agree 

with the fact.23% of sampled population are neutral in this matter.2% of the total respondents 

are not to be ready to accept this fact(fig.19) (table 10). 

 

 

 

 

Rating 1 2 3 4 5 

TOTAL 1 3 31 61 34 

% 0.76 2.30 23.84 46.92 26.15 

0
5

10
15
20
25
30
35
40
45
50

1 2 3 4 5

R
es

p
o
n

d
en

t(
%

)

Rating

CULTURAL EXCHANGE



29 | P a g e  
 

 

                          Table 11 The Image of the City 

 

                         

 

 

 

 

 

                                                        Fig.20 

EDU-TOURISM IMPROVES THE IMAGE OF THE CITY: 

In this research, perception on the Edu-tourism is obtained through a structural schedule.29% 

of the total respondents agree with the fact that, Edu-tourism can improve the image of the 

city. Another 43% of the total respondents partially agree with the fact. Some neural 

respondents are obtained from the 20%. 5% of the total respondents are not to be ready to 

accept this fact(fig.20) (table 11). 
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                     Table 12 Increasing Green Spaces 

                                                 

 

 

    

 

 

                                                        Fig.21 

EDU-TOURISM CONTRIBUTES TO INCREASEING GREEN SPACES: 

Edu-tourism can contribute to increase green spaces. The responses regrading Edu-tourism 

contribute to increase green space are obtained from the sampled respondents.52% of the 

total respondents agree with the fact.37% of the sampled population are neutral in this 

matter.9% of the total respondents are not ready to accept (disagree) this above fact(fig.21) 

(table 12). 
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                          Table 13 Waste and Pollution  

 

 

 

 

 

                                                            

 

 

 

                                                              Fig. 22 

EDU- TOURISM CAN CAUSED THE INCREASE OF WASTE AND 

POLLUTION: 

Edu -tourism can leads to waste and pollution and it supported by 48% of the sampled 

population.26% of the total respondents are neutral in this matter. According to 20% people, 

waste and population cannot be the cause of edu-tourism.3% of the total respondents are 

highly disagree in this fact(fig.22) (table 13). 
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                        Table 14 Environmental Awareness 

                        

 

 

                                                 

     

                                                         

 

 

                                                        Fig: 23 

EDU-TOURISM CONTRIBUTES TO INCREASING 

ENVIRONMENTAL AWARENESS: 

In this research, perception on the Edu-tourism increase environmental awareness among 

people.18% of the total respondents are strongly agree with this fact another 48% of the total 

respondents partially agree with this matter. Some neutral respondents are obtained from the 

30% of surveyed respondents. About 1% of sampled respondents are ready to accept the 

above fact(fig.23) ( table 14).  
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                           Table 15 Coastal Pollution 

 

                                

 

                                                                        

 

 

 

 

 

 

                                                                 Fig.24 

EDU-TOURISM CONTRIBUTES TO COASTAL POLLUTION: 

As more people go to educational places in the coastal areas, so pollution is more in these 

areas. Edu-tourism can contribute to coastal pollution and the respondents are noted here as 

follows: 

a) 13% peoples are strongly agreeing  

b) 35% peoples are partially agreeing 

c) 32% peoples are neutral 

d) 16% peoples are disagreeing 

e) 2% peoples are highly disagreeing in this fact(fig.24) (table 15). 
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            Table 16  Noise Pollution 

 

    

 

 

 

 

 

 

 

 

 

                                                                        Fig.25 

EDU-TOURISM CONTRIBUTE TO NOISE POLUTION: 

43% of the total respondents strongly agree with the fact that, Edu-tourism can contribute 

noise pollution.33% of the total respondents become neutral about this matter.23% of the 

total respondents are highly disagree in this fact (fig.25) (table 16). 
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                    Table 17 Satisfaction with Cultural Life 

                    

                                                      

 

 

 

       

 

 

                                                      Fig. 26 

EDU-TOURISM CONTRIBUTES TO SATISFSACTION WITH 

CULTURAL LIFE: 

In this research, perception on the educational tour is obtained through a structural schedule 

19% of total respondents strongly agree with this fact that, Edu-tourism can contribute to 

satisfaction with cultural life.43% of the total population partially agree with this fact.30% of 

the sampled population neutral in this fact.6% of the total respondent are not ready to accept 

(disagree) this matter (fig.26) (table 17). 
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                   Table 18 Satisfaction with Social Life 

 

 

                                                        

 

 

 

 

 

                                                           Fig: 27 

EDU-TOURISM CONTRIBUTES TO SATISFACTION WITH SOCIAL 

LIFE: 

Educational tour can satisfactions people social life and it is supported by 67% of the 

sampled population 25.38% of the total respondents are neutral in this matter and 5% of the 

total respondents are not ready to accept this fact(fig.27) (table 18). 
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                    Table 19 Satisfaction with Spiritual Life 

                                                   

 

 

  

 

 

 

                                                        Fig.28 

EDU-TOURISM CONTRIBUTES TO SATISFACTION WITH 

SPIRITUAL LIFE: 

18% of the total respondents highly disagree with the fact that the Edu-tourism can contribute 

to satisfaction with spiritual life. Some neutral responses are obtained from the 36.17% of 

several respondents. 43% 0f the total respondents are accepting(agree) in this fact(fig.28) 

(table 19).  

 

                                                

 

 

 

Rating 1 2 3 4 5 

TOTAL 7 18 47 36 22 

% 5.38 13.84 36.15 27.69 16.92 

1 2 3 4 5

5.38

13.84

36.15

27.69

16.92

R
es

p
o
n

d
en

ts

Rating

SATISFACTION WITH SPIRITUAL 
LIFE



38 | P a g e  
 

 

                               Table 20 Family Satisfaction                                            

 

 

 

 

 

  

 

 Fig.29 

                                                                  

EDU-TOURISM CONTRIBUTES TO FAMILY SATISFACTION: 

Edu-tourism can contribute to family satisfaction.16% of the total respondent are strongly 

agree in this fact another 40% of the total respondents are partially agree that matter.42% of 

sampled population are neutral in this fact.10% of the total respondents are not ready to 

accept this fact(fig.29) (table 20). 
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                               Table 21 Overall Satisfaction 

 

                     

 

 

 

 

  

 

                                                     Fig. 30 

EDU-TOURISM CONTRIBUTE TO OVER ALL LIFE SATISFACTION: 

68% Of the total respondents agree with the fact that, Edu-tourism can contribute to overall 

life satisfaction.3% of the total respondents are not ready to accept the above fact.35% of the 

total respondents become neutral about this matter (fig.30) (table 21). 
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Table No.22 Summary of regression model-1 

Model Summary-1b 

Model R Adjusted R-

square 

Std. error of 

the estimate 

P value 

1 .544 .442 .342 .000 

a. Predictors: (constant) Education, Age, religion, Income, Economic 

sustainability, Socio-cultural sustainability, Environmental 

sustainability 

b. Dependent variable: Satisfaction in cultural life due to Edutourism 

 

In the table 22, I can see the model summary where the value of adjusted R square, 

which indicates how much of the dependent variable can be explained or predicted by the 

predictors. Here in the model the adjusted R-square is 0.442 dependent variable can be 

described the by the eight independent variables. This model is significant at 95% confidence 

level as the P value obtained as 0.000. 

Table No. 23 Summary of regression model-2 

Model Summary-2b 

Model R Adjusted R-

square 

Std. error of 

the estimate 

P value 

2 .444 .342 .142 .000 

a. Predictors: (constant) Education, Age, religion, Income, Economic 

sustainability, Socio-cultural sustainability, Environmental 

sustainability 

b. Dependent variable: Satisfaction in social life due to Edut-ourism 

 

In the table 23, I can see the model summary where the value of adjusted R square, 

which indicates how much of the dependent variable can be explained or predicted by the 

predictors. here in the model the adjusted R-square is0. 444.dependent variable can be 

described the by the eight independent variables. This model is significant at 95% confidence 

interval as the P value obtained as 0.000. 
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Table No. 24 Summary of regression model-3 

Model Summary-3b 

Model R Adjusted R-

square 

Std. error of 

the estimate 

P value 

3 .412 .342 .342 .000 

a. Predictors: (constant) Education, Age, religion, Income, Economic 

sustainability, Socio-cultural sustainability, Environmental 

sustainability 

b. Dependent variable: Satisfaction in spiritual life with Edu-tourism 

 

In the table 24, I can see the model summary where the value of adjusted R square, 

which indicates how much of the dependent variable can be explained or predicted by the 

predictors. here in the model the adjusted R-square is 0.342. dependent variable can be 

described the by the eight independent variables. This model is significant at 95% confidence 

interval as the P value obtained as 0.000. 

Table No.25 Summary of regression model-4 

Model Summary-4b 

Model R Adjusted R-

square 

Std. error of 

the estimate 

P value 

4 .512 .432 .242 .000 

a. Predictors: (constant) Education, Age, religion, Income, Economic 

sustainability, Socio-cultural sustainability, Environmental 

sustainability 

b. Dependent variable: Satisfaction in family life with Edu-tourism 

 

In the table 25, I can see the model summary where the value of adjusted R square, 

which indicates how much of the dependent variable can be explained or predicted by the 

predictors. here in the model the adjusted R-square is 0.432. dependent variable can be 

described the by the eight independent variables. This model is significant at 95% confidence 

interval as the P value obtained as 0.000.  
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Table No.26 Summary of regression model-5 

Model Summary-1b 

Model R Adjusted R-

square 

Std. error of 

the estimate 

P value 

1 .234 .267 .012 .000 

a. Predictors: (constant) Education, Age, religion, Income, Economic 

sustainability, Socio-cultural sustainability, Environmental 

sustainability 

b. Dependent variable: Satisfaction in overall life with Edu-tourism 

 

In the table 26, I can see the model summary where the value of adjusted R square, 

which indicates how much of the dependent variable can be explained or predicted by the 

predictors. Here in the model the adjusted R-square is 0.267. The dependent variable can be 

described the by the eight independent variables. The model is significant at 95% confidence 

interval as the P value is obtained as 0.000. 
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                                        Chapter VI 

------------------------------------------------------------------------------------ 

                                  MAJOR FINDINGS 

1. In this study, 42% people agree that the Edu-tourism can increase employment 

opportunity. 

2. In this research, 42.30% people agree that the Edu-tourism can increasing shopping 

opportunity. 

3. In this study 26% people highly agree that the Edu- tourism can promote local business 

opportunities. 

4. In this topic 47.69% people agree that the Edu-tourism play a major role in economy 

of the community. 

5. In this study 49.23 % people agree that the Edu-tourism motivate to participate in 

cultural activity. 

6. In this study 46.92% people agree with this fact that the Edu-tourism result in 

development of cultural activity. 

7. In this study 32% people agree with this fact that the Edu-tourism can modify cultural 

and living style. 

8. In this topic 27% people highly disagree with this fact that the Edu-tourism can increase 

crime and social problems. 

9. In this study 47% people agree with this fact that the Edu-tourism can increase 

opportunities in cultural change. 

10. In this topic 43% people agree with this fact that the Edu-tourism can increase image 

of the city. 

11. In this research 40% people agree that the Edu-tourism increase green spaces. 

12. In this study 20% people disagree this fact the Edu-tourism increase waste and 

pollution. 

13. In this study 49% people agree this fact the Edu-tourism increase environmental 

awareness. 

14. In this study 35% people agree this fact Edu-tourism increase coastal pollution. 

15. In this study 33% people agree this fact Edu-tourism contribute noise pollution. 
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16. In this research 44 % people agree this fact Edu-tourism contribute to satisfaction with 

cultural life. 

17. In this study 47% people agree this fact Edu-tourism contribute to satisfaction with 

social life. 

18. In this research 28% people agree this fact Edu-tourism contributes satisfaction with 

spiritual life. 

19. In this study 40% people agree this fact Edu-tourism contribute family satisfaction. 

20. In this topic 40% people agree this fact Edu-tourism contribute overall satisfaction. 
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                                           Chapter – VII 

------------------------------------------------------------------------------------ 

                  SUGGESTION AND RECCOMENDATION 

• Educational tours for student provide them with an opportunity to collaborate with 

teachers, and integrate new perspectives with informal environments to enhance 

learning initiatives.  

• Government must take necessary steps to encourage the Edu-tourism and its’ 

perspectives to initialize the social strategy. 

• The NGOs should take pivotal role to encourage students in the matter of Edu-tourism 

and its’ perspectives. 

• The issue of Edu-tourism and its’ potentiality must be included in the syllabus and 

curriculum in the college and universities. 

• Proper integration of several stages is inherently necessary to encourage the Edu-

tourism and its’ perspectives. Therefore, we need a proper decentralized plan to develop 

the Edu-tourism and its’ perspectives. 

• A secured Bottom-up approach is needed any perspectives at the integrated level. 

• The students must understand their culture and shrines to encourage the Edu-tourism. 

• To drive the national mission for spiritual augmentation of the tourism development of 

India. 

• The responsible tourism initiative with the inclusion and exclusion of initiatives can be 

enhanced through the Edu-tourism. 

• Edu-tourism can modify the issue of sustainability and sustainable development. 

• Boosted up the Edu-tourism activities bottom and approach should be utilized. 
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                                        Chapter-VIII 

------------------------------------------------------------------------------------ 

                                      CONCLUSION 

This research focuses on the Edu-tourism and its’ sustainability in Kolkata and surroundings 

areas. The study also intended to reveal whether this from of tourism, Edu-tourism provide as 

a sustainable option. The objective of this research is the student perception on the Edu-tourism 

and its suitability. This perception has been classified as socio -demographic variables, 

including gender, age, educational level, income and occupation. The majority of the studies 

have applied them to investigate their influence on students’ perception of the impacts of 

tourism (economic, environmental and socio cultural) as a tool of measurement of student’s 

perception of tourism sustainability. 

 This study found no significant effect of gender on students’ perceptions. Level of education 

showed a significance variance, students with a higher level of education perceived Edu-

tourism impacts more positively compare to students with a lower level of education. All 

respondents agree with this fact. To prove the whole fact, this thesis is subdivided into nine 

chapters: 

• The first chapter focuses on the introduction which addresses.  

• The second chapter introspect literature review. 

• The third chapter deals with background information of the study area and objectives. 

• The fourth chapter focuses on methodology. 

• The fifth chapter deals with data analysis and discussion. 

• The sixth chapter is major findings of the research paper. 

• The seventh chapter is suggestion and recommendation. 

• The eighth chapter is conclusion. 

•  And the last and final chapter is references. 
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                                     Chapter IX 

------------------------------------------------------------------------------------ 
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                                APPENDEX 

------------------------------------------------------------------------------- 

 
1. Name 

2. GENDER  

                Male 

                Female 

3. Age  

              Below 20 

                21-30 

               31-40 

             Above 40 

4.Address 

5.Religion 

              Hinduism 

               Islam 

               Christianity 

                Buddhism 

               Others 

6. Education level  

                       High school 

                        University or College 

                          Graduate school (M.S or PhD) 

7. Occupation  

                   Teacher 
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                   Student 

                  Others 

8. Monthly Income 

                   Less then 3000 

                     3000-5000 

                      5000-10000 

                  More than 10000 

                              

 

9.Educational Travel Frequencies 

                              1-2 Times 

                             3-5 times 

                            More than 5 times 

10. Area in educational tour  

                              Hill area 

                              Sea area 

                              Both 

                             Others  

ECONOMIC SUSTAINABILITY 

            1.heighly disagree 

            2.disagree  

            3.neutral  

            4.agree 

             5. strongly agree 
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11. Edu-tourism increase employment opportunities 

               1          2         3         4         5 

12. Edu -tourism increase shopping opportunities 

            1            2            3           4        5 

13. Edu-tourism promote local business opportunities 

1            2            3           4        5 

 

14. Edu- tourism play a major role in the economy of the community 

1            2            3           4        5 

 

SOCIO CULTURE SUSTAINABILITY 

  

15. Edu-tourism motivate to participate in cultural activities 

1            2            3           4        5 

 

16. Edu-toursim result in development of cultural activities 

1            2            3           4        5 

 

17. Edu-tourism modify local culture and living style 

1            2            3           4        5 

 

18. Edu-tourism increase crime and social problems  

1            2            3           4        5 
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19. Edu-tourism provide opportunities for cultural exchange 

1            2            3           4        5 

 

20. Edu-tourism improves the image of the city 

1            2            3           4        5 

 

ENVIRONMENTAL SUSTAINBILITY 

21. Edu-tourism contributes to increasing green spaces 

1            2            3           4        5 

 

22. Edu-tourism caused the increase of waste and pollution 

1            2            3           4        5 

 

23. Edu-tourism contribute to increasing environmental awareness 

1            2            3           4        5 

 

24. Edu-tourism contributes to coastal pollution 

1            2            3           4        5 

 

25. Edu-tourism contributes to noise pollution 

1            2            3           4        5 

 

QUILITY OF THE LIFE SATIESFACTION  
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26. Edu-tourism contributes to satisfaction with cultural life 

            1            2            3           4        5 

 

27.  Edu-tourism contributes to satisfaction with social life 

            1            2            3           4        5 

28.   Edu-tourism contributes to satisfaction with spiritual life 

            1            2            3           4        5 

29.  Edu-tourism contributes to family satisfaction 

            1            2            3           4        5 

30. Edu-tourism contributes to overall life satisfaction 

            1            2            3           4        5 
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ABSTRACT  

 

Birbhum district has a great importance for his geomorphic feature i.e. ―Khoai, region which is 

a unique lateritic landscape, The raised Pleistocene Lateritic terrain of santiniketan area can be 

attributed to the secondary consolidation of the detritus from the upland lateritic formation on the 

plateau tops of chotanagpur in the west to the shallow paleocoastal areaas (Basu 1972, Chakraborty 

1985 ) and is also an important tourist spot in West Bengal. Geomorphologically it is very much 

affected by natural denudation processes. Hence, this landscape is very much affected by rill and 

gully erosion since long time. The present fieldwork is a hardcore applied geomorphological work. 

In this present study exhibit that the erosional status of Khoai region by measuring length, width 

and depth of major gully. This a paper has mainly focused on the intensity of morphological aspect 

of rill and gully erosion which has being changing the natural relief of this part of Birbhum as well. 

As the gullies area formed during the rains, throughout the dry season these remain as waterless 

furrows with a slope of 38⁰-15⁰. This study is showing morphological aspect of rill and three gully 

which is denoted as smple-1, sample-2 and sample-3. The major gullies, being the confluence of 

the innumerable tributary gullies and rills, have wider beds of 6-7 m. width with deposition of 

some loose finer and coarser sands and nodules. There are a gully network system is developed by 

numerous rills and gullies. In this gully network the direction of the main gully is northward from 

south east. The shape of gully basin is elongated where maximum number of gullies flow down 

towards north from south-east. The various rills and small gullies join the main gully at various 

angles and directions. Morphological changes may affect the physical as well as socio economic 

environment of this region.  

   

KEYWORDS:  Badland, Gully Network, V shaped Gully, Gully Concavity. Gully Steepness 

 



 

 

 

      CHAPTER 1  
                 INTRODUCTION
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 1.1 Introduction 

Badlands is the process of fluvial and soil erosion feature on the earth’s surface. Continuous soil 

loss is the principal reason for badlands development. There is anthropogenic and natural factor 

which initiate the formation of micro-level features of badlands topography. 

 Khoai is composed of several rills and gullies, there’s numerous factors and process that influence 

badlands development to produce a complex diverse landform in various scales (Bryan & Yair, 

1982). Badlands have magnetized geomorphologists for reason that high drainage density, steep 

slope, lack of vegetation, inhabited use for agriculture ,shallow to non-existence and rapid erosion 

rates (Howard, 1998). Rills and Gullies dissected by intricately of badland (Champbell, 1889). 

Badland especially when integrate  with stream network, represent a  stream network expansion 

zone , an increase in drainage density and stream order (Strahler, 1957). The vegetation of badland 

is influenced not only by erosion but also human activities (Chiarucci et al., 1995; Masccherini et 

al., 2011) 

Soil lost its particles by raindrops and transport it. After prolonged rainfall start overland flow as 

sheet erosion. whenever overland flow crossed critical distance then the flow begins to erode 

unstably sub-parallel zone along the ground slope direction day by day rill increasing width and 

depth this rill reached at soil C horizon. Rills initiate gully head formation. Those head collapse 

for continuation soil erosion. Gully increased its length and bullied a new head (Carey et al, 2001).      

Size of gully shape effect gully erosion, u shape gully has strong resistance power for both topsoil 

and subsoil. V shape gully has strong resistance power in subsoil .This continuous process  leads 

to  ravine formation. Observed that sensitivity of gully erosion to annual rainfall and surface runoff 

means that it will remain a chronic source in this landscape in coming decades ( Wilkinson and 

Kinsey-Henderson et. al., 2020) 

 Gully erosion  reduces the size of grazing lands and (Tibebu, 2010; Mekonnen,  2015), effective 

soil depth and ground water availability thus hindering the free movement of moisture within the 

soil (Moges and Holden 2007) and the sizes of farmlands decrease  (Poesen 2003; Yitbarek, 2010; 

Mekonnen and Melesse, 2011). 

Laterite is heavily leached the sub soil , it gets dries and becomes rock like due to cementing of 

ferruginous concretion by iron oxide colloid when it is exposed. It is very sensitive to variation of 

temperature and rainfall intensity surface and subsurface layer of soil horizon is associated with 

laterite duricrust (hardpan) (Sarkar, 2019). 
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Some localized badlands are located in different part of Birbhum (Santiniketan), Bankura 

(Sinhati), West Medinipur (Garhbeta) and Purulia district of West Bengal. Account of these 

badland have been documented by some eminent scholar (Some & Roychaudhuri, 1960; 

Bhattacharya, 1957; Goswami, 1980; Biswas, 1987; Laha, 2011; Bera & Bandopadhya, 

2013).Specially extensive work has been done on Garhbeta badland of West Medinipur district 

(Das & Bandopadhyay, 1995 ;Sen et al, 2000., Sen et al, 2004), Khoai Santiniketan of Birbhum 

(Bandopadhyay, 1987).  

Previous work in Khoai was only focused on morphological impact and human impact, due to 

morphological changes through the decade gullies connected as networks increase erosion rates 

are seen here. 

  Gully erosion is advanced rill erosion and rill erosion is advanced sheet erosion. The potential 

source of gully erosion is the concentration of surface flow. Rill erosion occurs when surface 

runoff crosses the threshold limit and runoff concentrates towards the downslope direction, these 

rill can be deep up to 0.3m. In Khoai badland average depth of rill can be seen 0.4mt.  

   

 

 

 

 

 

 

 

                                Plate 1:  Field photograph of Rill erosion in Khoai badland 

Gullies can be classified based on different factors, 1. Size 2. Shape 3. State.  

Small size gully has <1 mt. depth area, Medium size gully has 1 to 5mt depth area, and large size 

gully has >5mt.  

 Gully has three types of shape U -shaped gully, V-shaped Gully, and Trapizodal Shape gully. U 

shape gully formed when topsoil and subsoil resistance power is the same. V-shaped gully from 
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when topsoil resistance power is less than subsoil. Topsoil eroded as faster than subsoil. 

Trapezoidal-shaped gully from where gully bottom is more resistant than topsoil.  

 

 

 

 

 

 

 

 In Khoai we can be seen a v-shaped gully because has lateritic soil, topsoil of lateritic soil has less 

resistant power. 

 

 

 

 

 

 

 

                                                      

 

Based on the state of the gully is divided into an active gully and an inactive gully. Active gully is 

those gully wall has free of vegetation. An inactive gully is a gully that gully wall has vegetation. 

In case of incipient Gully, head cut forms by removed grass and undercut towards flow direction. 

At the stage of soil grass gully, headcut increases height, exposed root of trees and elongates length 

and widen widths of gully. 

Fig.no.1: Types of gully          source: Sen, 2021 

Plate 2: Field photograph of V shaped gully 
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                                                 Plate 3:  field photograph Gully head cut in Khoai 

1.2 LITERATURE REVIEW 

The unconsolidated laterite layer of Santiniketan (Khoai) is critically affected by gully erosion. 

Gully erosion is usually attributed to changes in external and internal factors in the topography. It 

is most commonly generated by fluvial erosion following natural and anthropogenic disturbance 

or as a result of changes in climate, tectonic forcing and base-level drop (Intanbulluoglu, 2005). 

Quaternary geology, tropical climate and tropical deciduous types  of vegetations are playing the 

major role as external and internal factors for highly sculpted  rill and gully formation. In this 

region rills and gullies are seasonally developed for climatic condition (Samanta, 2014). 

Khoai badland is a unique topography. Badland is a term which is applied to those landscapes that 

are barren land with nearly sparse vegetation, intensely dissected, mostly useless for agriculture, 

and mainly developed by fluvial erosion (Joshi, 2014; Aown and Kar 2016). 

Badland topography is that dissected rugged topography which is   produced by the integrated 

action of piping erosion or tunnel erosion with fluvial   erosional processes (Joshi, 2014; Pal and 

Shit, 2017). The distinct characteristic of badland topography is that it has fluvial eroded channels 

variously identified as rill ‘gully,’ ‘ravine,’ ‘wadi,’ or ‘dongas’ (Stone 1967; Pal and Chakrabortty, 

2018) 

Gullies are “relatively permanent narrow steep-sided water channel which experience ephemeral 

flows during rainstorm” (Morgan, 1995). Same like a channel is termed a rill if it is less than 0.3 

m wide (Hauge, 1977 as cited in Vandaele et al., 1996). Gullies range less than one meter to 10 

meter in some places (Bocco, 1991; Istanbuluoglu et al., 2005). The size of the gullies varies from 
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place to place but often gullies are 0.3-1 meter deep and ravines are upto20 meter deep (Bergsma, 

1996). Gullies have distinct disseminated head, which is the morphological expression between 

stable and unstable mechanism (Hargrave, 2000) and where overland flow from the catchments 

above enters or falls into the gullies. The most important processes of gully expansion are 

concentrating and the incised of overland flow, by this gully wall collapsed (Morgan, 1995). 

Gullies and rills both are form primarily as a result of concentrated overland flow (Horton, 1945). 

Morphologically, gullies are different from stream channels, being narrow and deep, with utmost 

vertical sidewall. The result of rills and gullies are action of raindrops falling on the soil surface, 

refit of overland flow, shortening of runoff lag time, and surface runoff (Charlton, 2008; Shit et 

al., 2014) Gullies form in very diversely, as a result, numerous variables and combinations of 

variables have been found or hypothesized to influence the type of gullies formed and the rate of 

gullies formation. The numerous variables can be simplified by influenced the force of water acting 

to erode material and those affected the strength of the unlithified surface material resisting this 

erosive force (Horton, 1945). Gully erosion is immeasurable problem. Globally, more soil is lost 

time of gully formation than to other forms of fluvial erosion (Vandaele et al., 1996; Sidorchuk, 

1999). Gully erosion could also be  large amount source of catchment sediment yield (Poesen et 

al., 2003). 

Kopai river is main source of derive sediment of santiniketan region. The initiation of gully 

incision is caused by degeneration of vegetation including removing woody vegetation (Prosser 

and Slade, 1994). However, once an incised channel exists, the rate of gully head pull back can 

also be heavily influenced by volume of runoff ( Wijdenes and Bryan, 2001). The rate of gully 

expansions decays over time as the catchment area upslope of the head-fall, and the runoff volume 

delivered from that declines (Graf, 1977). 

A threshold of catchment area slope exists below which gully heads are unlikely to extend at a 

given point at time (Montgomery and Dietrich, 1989). This threshold is to some degree depend on 

vegetation sphere (Torri and Poesen, 2014) suggested that vegetation cover affects the erosion rate 

and the surface runoff volume driving gully erosion. It is well-established land management 

thischanges can be effective in achieving large reductions in gully sediment yields, such as kipping 

out grazing combined with gully bed control (e.g., Heede, 1979), or reafforestation of gullies 

catchment area (Gomez et al., 2003; Chen and Cai, 2006). If sediment derives from headcut 

migration driven by surface or sub-surface runoff then land management should address the 

hydrologic functioning of the landscape and there vegetation. The dependent headcut erosion 

process may be wiped (Prosser and Soufi, 1998) or mass failure (Chen et al., 2015). If the gully 

bed is degrading then engineered check dams may be necessary for reduced gully sediment yield. 
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If sediment yield derives from rainsplash erosion of gully wall then cover gully walls with 

vegetation is appropriate. Other hand if wall erosion occurs through channel floor widening and 

mass failure then vegetation cover may not be effective on its own though reducing runoff may be 

a higher priority (Martínez-Casasnovas et al., 2009). 

Gully erosion result of severely damage to agriculture and constructed sites (such as bridges, roads 

and settlements). As well as the on-site damage, off-site effects of gully erosion include sediment 

deposition of rivers and reservoirs. Nevertheless, erosion studies in the past have mainly focused 

on sheet erosion and rill erosion, since both forms of erosion can be studied through standard 

erosion plots (Poesen et al., 2003) . 

The nature of badland topography everywhere in the world is always dynamic topography because 

of its morpho-climatic processes. Because of this dynamic nature, the rate of erosion and sediment 

yield fluctuate from one region to another region (Williams, 1977; Walling, 1983; Ferro and 

Minacapalli, 1995). 

The Longitudinal profiles are very important to understanding the nature and the degree of a gully 

and gully system to landform evolution. The longitudinal profile of a gully is acquired from the 

relationship between height and distance of a gully. Generally, a longitudinal profile recommended 

the control of the gradient on channel behaviour (Hack, 1957). Channel long profile provides 

knowledge about the geomorphological and evolutionary history of a basin area. (Magar and 

Magar, 2016). The stream length–gradient index proposed by Hack 1973 is widely used to identify 

the factors that control the channel network such as the occurrence of resistant rocks, 

anthropogenic factor (Magar and Magar, 2016).  

The amount of runoff volume determines the rate of soil erosion, and soil erosion is the main cause 

of sedimentation of a region. This sedimentation process gradually degrades the land surface, 

which ultimately takes the structure badland topography. It has been found that more than 50% of 

the geographical area of India has been affected inimically by land degradation and soil scour 

(Sehgal and Abrol, 1994). 

The substantial cause of soil degradation through rill and gully erosion shows the drastic endemic 

problems of our society, including economic activities; it also leads  our country toward 

underdevelopment  (Jha and Gupta 2003; Shit et al., 2014). The badland topography of the state 

of West Bengal in the districts of West Medinipur, Bankura, Puruliya, Birbhum, and parts of 

Bardhaman has been frequently studied by many scholars (Bhattacharya, 1957; Biswas 1987; 

Laha, 2011) (Shit and Maiti, 2012; ) (Bera and Bandyopadhyay 2013; Shit et al., 2013, 2014). The 

Khoai badland of Birbhum District has been studied under several major investigators (Basu, 1972; 
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Bandhopadhyay, 1987; Mukhopadhyay, 1992; Das and Bandyopadhyay, 1996; Jha and Kapat, 

2009, 2011). 

1.3 OBJECTIVES: 

• Analysing various aspects of rill morphology (length, width, depth, slope) 

• Determine Gully ordering of study area 

• Study of longitudinal and cross-section profile distribution of gullies. 

• Analysing various aspects of gully morphology (length, width, depth, slope, head-fall 

 

1.4 METHODOLOGY 

1.4.1 PRE-FIELD: 

In pre-field study a pilot survey was done. It’s essential if the area is not well known, to understand 

the area before the field survey, and also literature review was done in order to get a glimpse of 

prior researches done on the said matter.  

1.4.2 DURING FIELD: 

This research paper has used both primary and secondary data.  A primary field survey was 

conducted in April. For the primary data collection, We took, clinometer, it was used for measuring 

the slope of gully and the slope of rill. Measuring tape was used for measuring the length and depth 

of gully and rill to analyze its size, width and head fall of gully. Took GPS point of rills and gullies.

  

1.4.3 POST-FIELD: 

SRTM DEM was downloaded to extract longitudinal profile and cross sectional profiles of 

sampled gullies. Standardized long profile, Graded profile was calculated to compare between 

various gullies and estimate the erosion rate respectively. Concavity profile was computed by 

Langbein’s method. Generate diagram with all the parameters we collected from the field for rill 

and gully. Generated scatter and distribution diagram of gully and rill in order to understand the 

relationship among various parameters.  Gully ordering was generated from SRTM DEM.  
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                                                      Fig.no.2: Flow chart of methodology                            



P a g e  | 10 

 

1.5 SIGNIFICANCE: 

Khoai is well known geomorphologically for the reason that their microlevel landscape. Here are 

identified major rills and gullies. Identified concavity of gullies, by normalised equation, this can 

estimate the future concaveness of gullies. This paper shows the relationship between all the 

parameters and gully morphology, order so the understanding of the gully morphological process, 

Khoai has loose soil particles, which influenced sub soil erosion this determine to form v shaped 

gully. This paper shows the ordering of gullies by the Strahler method, which denotes understand 

erosion pattern and connection pattern. 

 

 

 

 

  

Fig.no.3: Schematic diagram of gully length, width and perimeter     Source: (K.E.Seutloali 

2015) 
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2.1 LOCATION MAP 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

                            Fig.no.4: Location map of Khoai                             
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The western part of Bengal propularly is known as Rah plain of Bengal, some patches of Badlands 

are spread there. There has lateritic soil and subtropical humid climate which influenced the 

morphometric erosion as an outcome. This unconsolidated lateritic soil is more prone to gully 

erosion and piping or tunnel erosion (Sarkar et al., 2007). The region of this low-level laterite is 

dissected and shaped by numerous rills, gullies, and ravines, giving rise to the development of 

badland topography (Ghosh and Guchhait, 2012; Joshi, 2014). The present study was 

accomplished in the Khoai badland of Birbhum District in the state of West Bengal, India. 

Geographically, the Khoai badland covers the  area of 1.85 km2. The lateritic region of Birbhum 

District is part of the northern slope of River Ajay–Kopai interfluvial land and a localized low-

level Pleistocene lateritic badland developed on the bank of the Kopai South Main Canal (KSMC) 

of the Mayurakshi River Valley Project (Das and Bandyopadhyay, 1996). 

2.2 CLIMATE  

Bolpur is the tropical climatic region. Bolpur experiences much more precipitation in winter than 

in summer. The mean temperature in my study area is 260c. The warmest month is April with mean 

temperature of 30.80 C. The driest month is December in the study area. January experiences the 

lowest average temperature about 190C. Most precipitation falls in July with an average of 290 

mm. Annual rainfall reaches about 1462.73 mm.  

 

 

 

 

 

 

 

 

 

 

            Fig. no.5: climatic Graph in Khoai   Source-Climate-Dta.org  
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2.3 SOIL CHARACTER : Soil is an important attribute for the development of the 

landscape of the Khoai region. Khoai is built by laterite soil. The soils found in this part of of 

Khoai are:- (1) Recent alluvium, (2) Newer alluvium, (3) Older alluvium, and (4) Laterite soil of 

Khoai are :- (1) Recent alluvium, (2) Newer alluvium, (3) Older alluvium, and (4) Laterite soil. 

 The geological formation of the study area is quite fascinating. The general scheme of geologic 

succession was proposed by Niyogi and his associates (Niyogi, 1972, 1975) for the coastal plains 

of West Bengal and Orissa. Bhatacharya and Banerjee (1979) have classified the Quaternaries of 

the Birbhum district into four morpho stratigraphic units (Table-1). 

Table-1: Quaternary Formation of Birbhum District,  

 

Formation/physiographic 

unit  

Altitude Gradient Sediment 

character 

Geologic Age  

Bhagirathi (Recent 

surface) 

8m . or less 0.2 m./km. Flood plain 

sediment  

Recent 

Kandi ( Younger Deltic 

Plain ) 

24m . inW 

8 m in E 

0.6 m./km.  Alluvial 

sediment with 

soil containing 

soft ferruginous 

nodules. 

Late 

Pleistocene. 

Rampurhat ( Older 

Deltic Plain) 

20 to 50 m.  0.86 m./k.m Alluvial 

sediment with 

soil containing 

soft calcareous 

nodules. 

Upper 

Pleistocene. 

Illumbazar (lateritic 

Upland) 

36 to 120 m. 12m./k.m. Hrad laterite 

and molted clay 

with 

underlaying 

sediment. 

Middle to early 

Pleistocene. 

Source: (Complited from Bhatacharya & banarjee, 1979 and GSI,1985) 
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Alluvium is predominant in the southern and eastern part of the study area. Erosional plain with a 

few mounds to the west constitute its major physiography. 

The soil of Kopai upland is generally lateritic and alluvium mixed soil. But due to the present of 

the Badlands in its southern parts the lateritic soils can be found. In this study area, the soil is 

highly weathered, leached and enriched with oxides of iron and aluminium. As a result the 

landscape of Khoai area is effected by high soil erosion and formed rill and gully. 

 

2.4 VEGETATION:  

This study area has distinct flora and fauna. The principle trees of the study area are Akashmoni 

(Acasiamonilliformis), Sal (Shorearobosta), Sishu (Daldergiasissoo), Cashew 

(Anacardiumoccidentale), Behera (Tenninaliabellerica), Amloki (Emblicaofficinalis) tree 

Chhatim (Alastoniascholaris), Bakul (Mimusopselengi), Malati (Aganosmadichotma), Palash 

(Buteamonosperma), Arjun (Terminaliarjuna), Sonajhuri (Acacia auriculiformis), Eucalyptus 

(Eucalyptus globulus), Bamboo (Bambusa vulgaris) etc. The main plant species are Eucalyptus, 

Sonajhuri, and Sal. In recent times, deforestation of natural vegetation is a major problem.   

                                          

                                                                                                                    

 

 

 

                                           

                                                            

                                                         

                                               Plate 4: Vegetation in Khoai region 
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3.RESULT AND DISCUSSION: 

3.1 RILL MORPHOLOGY 

Climate and soil are of the utmost important facts of rill and gully formation and development. 

Splash-induced sheet erosion occurs due to the impact of raindrops on the soil surface.  Raindrops 

reduce the roughness of soil, make drainage line, those drainage lines are called inter rill erosion. 

Runoff appears when the intensity of rainfall is equal to infiltration capacity or if the soil would 

be sealing. At higher intensity and low duration rainfall makes the high rate of splash erosion 

widen the inter rill area (Blijenberg et al., 1996). High-intensity rates of rainfall developed rill 

network widening depth and width of rills. Development of rills dominant surface flow and bring 

down sediment transport. Rill increases their length eroded bed slope.  

3.1.1 MEAN LENGTH OF RILL 

 

 

 

 

 

 

 

 

                           

                          

                           Fig;6: Mean length distribution diagram of rill in Khoai region                                            

Length is the measure of distance, this diagram shows the average length of a rill with their 

frequency rate in the Khoai area region. The highest mean length is 6mt their frequency is 0.28% 

and the lowest length is 3mt their frequency rate is 0.05%.     

3.1.2 MEAN WIDTH OF RILL 

Mean width distribution diagram shows the average width of rills in Khoai region. Width is 

increased by the intensity of rainfall. When the overland flow occur unconsolidated rocks are easily 

eroded broadening the rills.  Mean highest Width is 0.6% and the lowest width is 0.08%.  
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                     Fig.no.7: Mean width distribution diagram of rill in Khoai region 

3.1.3 MEAN DEPTH OF RILL 

In the present study recognize the highest depth is 0.34 and the lowest depth is 0.2. Depth of the 

rill varies by erosion rates.  High depth means higher bed erosion which means the bed has low 

resistance power hence its affected by high rain fall-induced erosion.  

 

 

 

 

 

 

 

 

 

 

 

3.1.4 MEAN SLOPE OF RILL 

This diagram shows the average slope distribution of rill in Khoai region. The displacement of soil 

particle from one to another area in order to gravitational flow carried with loose sediment. Khoai 

has an  89° average highest slope and the average lowest slope is 8° in the study area.  
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Fig.no.8: Mean depth distribution diagram of rill in Khoai region. 
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                                                Fig.no.9: Mean slope distribution diagram of rill                                       

The present study shows all the morphological aspect of rill erosion which convince the Gully 

formation. Case of the Gully development or badland development rill erosion is inception of all 

the soil erosion.  

  

 

 

 

 

 

 

 

  

 

            

 

3.2 GULLY FORMATION : 

Gully is the landform of laterite soil. Gullies are formed by running water erosion. Improper 

agriculture use and laterite soil are hindering soil erosion. Subtropical monsoon is the unfeasible 

reason for the development of laterite soil.  Laterite soil is the leached soil because high-intensity 
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    Plate 5: Field photograph of rill erosion  
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rainfall removed soluble minerals and silica.  Laterite soil is acidic in nature because soluble silica 

is removed by water erosion. Laterite soil texture is coarse and crumbly.  Clay minerals also exist 

in their. Laterite soil is porous and slightly infiltrated. The mean infiltration rate is very rapid, 3.78-

9.47 inches per hour. 

 However, the surface soil erosion processes have been actively going on, mainly in two seasonal 

stages. The upper surface build-up process involves the period including the winter season 

(December–February) and summer season (March–May). Active surface erosion dominated in the 

months of June– October (Sen et al., 2004). In the upper-surface build-up stage, the dry season is 

responsible for lateritic surface loss from mechanical weathering. These loose particles wash out 

at the onset of ‘Kalbaisakhi’ 2 thunderstorms (these occur during mid-March–April). In the active 

erosion stage (mid-June–October), rain splash erosion and overland flow start, which detach and 

transport soil particles downslope. 

The kinetic energy and intensity of rainfall are always directly influenced the water-induced soil 

erosion process. The various kinds of water erosion processes, such as rain splash erosion, sheet 

erosion, rill erosion, inter-rill erosion, and gully erosion, are highly responsible for the badland 

topography for direct fall of raindrops (raindrops that do not touch plants) on the bare soil surface 

affects the soil particles, and the soil becomes loose and splashes in all direction from the impact 

of kinetic energy. This is the first stage of water-induced soil erosion, known as splash erosion or 

raindrop erosion. In the second stage, after the soil is saturated, excess water moves as overland 

flow, which is usually known as sheet erosion. During the sheet erosion stage, maximum 

sedimentation takes place, moving from upslope toward downslope. Some basic signs of sheet 

erosion found in the study area are exposed tree roots, gravels, and stone (hard laterite). During 

the rainy season (June–October), numerous discontinuous small rills are formed in the area. These 

small rills are evidence of lateritic undulations. Finally, the gully evolve in Khoai of the Birbhum 

District of West Bengal. 

 

 

 

 

 

                        

Plate 6: Gully incision   source: worldlandforms.com 
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3.3 GULLY ORDERING IN KHOAI: 

In the beginning discussed the formation about gullies, erosion makes the gullies more prominent, 

connect one gully to another gully. In this study followed to Strahler ordering. The stream order 

increases when streams of the same order intersect. Therefore, the intersection of two first-order 

links will create a second-order link, the intersection of two second-order links will create a third-

order link, and so on. The intersection of two links of different orders, however, will not result in 

an increase in order. For example, the intersection of a first-order and second-order link will not 

create a third-order link but will retain the order of the highest ordered link. 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                          

               Fig.no.10:  Gully sample-1 shows the ordering of gullies by Strahler method 
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 Fig.no.11: Gully sample-2 shows the ordering of 

gullies by Strahler method 

 

Fig.no.12: Gully sample-3 shows the ordering of 

gullies by Strahler method. 
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This study cover3 three gully sample, which is formed by running water. Morphometric analysis 

has been conducted to have detailed ground-level data to identify the major gullies, sub-gullies 

and rill formations by measuring the length, width, and depth of the rills and gullies. A total of 

three gullies are present here. 

 Gully sample -1 is located in the western portion in the area. The depth of the gully has increased 

towards the southern part of the area and the maximum depth has been observed where these 

gullies meet the main gully channel The intensity of erosion has increased with the increasing 

depth . The maximum width of the gully is observed in the head-ward portion. In this sample, the 

highest order number is 1st, which plays a key role in Khoai area.  The total length is 55mt.  In the 

3rd order gully head-fall is 1.2mt.  In this sample shows that most of the 1st order &2nd order cover 

the western and eastern part of the area and the 3rd order gully followed to south northern direction. 

Gully sample-2 has length of 110mt, fore side has maximum width in comparison to the other 

parts. The southern part has maximum depth in comparison to the northern part of this area. The 

width has increased in the northern part due to increasing lateral erosion, because of the active 

down cutting in the southern part, the depth is maximum of 3.98mt.  4th order gully follow south 

west to north. 3rd order gully of sample-2 flow towards southeast to north. 3rd order mean gully 

length is 66mt. This gully sample has the highest 1st order gully.  The highest second order length 

is 31mt and depth is 2mt and the width increases up to 2.3 for 2nd order because of their later 

erosion. In this sample we get 2 head fall, in the 3rd order gully has 1.67mt head fall and the 1st 

order gully has 2.13 mt head fall. Head fall occurs because of the overland flow and the poor rock 

layer, head fall increase the erosion of gully slope and gully depth.  4thh order gully has 23degree 

slope.1st order gully has 31.2degree slope in sample-2. Running water and mass movement is 

responsible of steep slopes. 1st order gully has the highest steepness than 4th order gully for the 

reason that transportation rate, weathering rate is low in 4th order gully. There resistance rocks are 

opened. In the 1st and second order gully their erosion rates is high. 

The gully Sample 3 is situated almost south east to north, which has a total length of 80mt. The 

width of the gully is minimum in the head-ward side and maximum in the middle part. The meeting 

point of the main gully channel has the highest depth of 2.38mt. the width and depth increase to 

wards downslope. Rain water drops eroded the materials and overland flow transported this 

material. Depth of the 1st order in this sample has 1.4mt, the width of the 1st order is 1.7mt and for 

the 3rd order, the width is 3.2mt. In this sample, we could see head-fall of the 2nd gully has1.3mt 

and 1st order gully head fall is 2.8mt. in the 2nd order and 3rd order gully transportation is low is 

their roughness of soil the less due to massive erosion and weathering.  
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Soil roughness is the main principle for erosion and widening gully width and depth.  Most of the 

first order is situated north and north east and west direction in Khoai area. And the 2nd order gully 

is situated dispersedly in Khoai area. The Northeast and southwest and west portion are covered 

with 2nd order gully of sample-3. 

  

 

 

 

 

 

 

 

 

 

 

 

 

This (fig.no.13) diagram shows the relationship between all the samples and their gully order and number. 

The lowest number of gully order is 4th order in the Khoai region.  And the highest  number of gully order 

is 1st order gully. We can estimate that this region is in an incipient stage, cause the low infiltration rate, 

low transport rate, and moderate rainfall intensity rate, which are the foremost erosion rates that make small 

gullies and dissected those gullies. Those dissected gullies met each other to construct a network. 
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3.3.1 BIFURCATION RATIO: 

 

 

 

 

 

 

 

 

 

 

 

         

Fig.no.14:  Bifurcation ratio of study gully Sample  

 

Based on Strahler’s law of stream order, the study area has been identified as a upto 4th order gully 

in the study area. The highest bifurcation ratio is (Rb 2.5) that was found between 2nd and 3th 

sample order gullies, whereas the mean bifurcation ratio is (Rb 2.11) of the entire study area was 

estimated. The relationship between gully order and the number of gullies (Fig.no. 13) neatly 

indicated the high rate of active soil erosion from the dominance of lower-order gullies. On the 

other hand, drainage density was first introduced by Horton (1932) to indicate the closeness of 

spacing of streams. Drainage density is a measure of the total stream length to the total basin area 

(Strahler 1964). A small area with a higher gully density has a higher sediment delivery ratio, 

whereas a large area with a low gully density has a low SDR. In hard, resistant rocks, the density 

will be low whereas in the soft and easily eroded type of rocks, density will be high (Sen 1993). 

High gully density implies a finer soil texture and greater gully frequency, which was observed in 

the present study area. High-density gully of the study area reveals that areas with high gully 

density have impermeable soil, which is a highly erosion-prone zone. Areas with low gully density 

have permeable, unconsolidated subsurface soil, which is more prone to subsurface erosion such 

as tunnels or piping.  Khoai has low gully density which means Khoai more prone to subsurface 

erosion. 
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3.4 GULLY LONGITUDINAL PROFILE CHARACTER: 

Longitudinal profile analyses of gullies were carried out by using the least squares linear regression method 

with respect to the elevation and distance data. To understand the nature of the gully profile (whether graded 

or not), the long profile of the selected gully was plotted on semilogarithmic graph paper. Hack’s (1973) 

stream length–gradient index (SL) was used to identify the morphometric anomalies of different gullies 

along the longitudinal profiles.  

The longitudinal profiles of selected gullies (sample1, sample2, sample3) have been drawn on the basis of 

distance versus elevation. The least squares linear regression analysis of the long profile of four selected 

gullies has downstream is responsible for the concave-up shape of the gully long profile. The concave-up 

shape reflects the downstream increase in discharge and decrease in sediment size (Leopold et al., 1964). 

It has been observed that all the gully profiles are smooth, which indicated the presence of the same 

lithology in the Khoai badland, but their sediment properties are different that’s why their rainfall-induced 

erosion and transportation rate are different.   

 Soil character also affects the rate of erosion Khoai has laterite soil, laterite soil has less erodibility rate, 

due to the high erosion rate, erodibilty has many aspects, it depends on which factor are resistance and 

which factors are deriving in Khoai rainfall, and eucalyptus tree are the deriving factors for erosion, less 

moisture in soil high erosion in soil bed. Khoai has v-shaped gully which means the erosion is resisted in 

the subsoil area.  Many Factors of erosion affect the volume of runoff. Also soil moisture, soil roughness, 

cracking soil surface structure, and rainfall is the primary element for creating undulation.  Cumulative 

rainfall in cases where runoff sets in after saturation of the soil, or the intensity of rainfall over 30 

minutes(Wischmeier and Smith, 1960; Roose, 1973). Which is affects rain-splash and the onset of runoff. 

On steep slopes in the Khoai, the maximal intensity   is counted over 20 minutes (Viennot and Trujillo, 

1989) shown a remarkably low concavity, this means that the progressive decrease in channel slope or 

gradient downstream is responsible for the concave-up shape of the gully long profile. The concave-up 

shape reflects the downstream increase in discharge and decrease in  
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                                  Fig.no.15. longitudinal profile of all gully samples. 

sediment size (Leopold et al., 1964). It has been observed that all the gully profiles are smooth, which 

indicated the presence of the same lithology in the Khoai badland, but their sediment properties are different 

that’s why their rainfall-induced erosion and transportation rate are different.   

 Soil character also affects the rate of erosion Khoai has laterite soil, laterite soil has less erodibility rate, 

due to the high erosion rate, erodibilty has many aspects, it depends on which factor are resistance and 

which factors are deriving in Khoai rainfall, and eucalyptus tree are the deriving factors for erosion, less 

moisture in soil high erosion in soil bed. Khoai has v-shaped gully which means the erosion is resisted in 

the subsoil area.  Many Factors of erosion affect the volume of runoff. Also soil moisture, soil roughness, 

cracking soil surface structure, and rainfall is the primary element for creating undulation.   
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3.4.1 GRADED LONG PROFILE: 

 

 

A long profile is a curve showing the elevation against the cumulative distance of selected, gully 

sample-1, gully sample-2, and gully sample-3. A long profile can be split into three sections, upper 

coarse, middle coarse, and middle coarse.  Every gully has different types of properties, thus the 

amount of erosion and the deposition in bed are different for each sample. 

 

 
 

 

 

 

 

 

 

 

In order to sample 1the bed is eroded due to weathering and fluvial erosion. Sample 1 gully is in 

youth stage, because this gully is less concave, bed of this gully is less eroded. From the starting 

point to 10m this profile shows erosion, water lost its transportation power and deposited erosion 

material in bed thus bed that is why deposition has appeared here up too 25m. Due to bluff of 

sediment deposition water was started turbulence during flow this undulation appear up to 10m. 

We were seeing after the computed Yc value that sample-2 has the highest graded profile, the bed 

is more eroded due to raindrops erosion and transportation erosion, consequently, this gully is 

concave gully because of high subduction in between 40 to 100 mt. The concave gully will be seen 

in the mature stage. This study can say sample 2 gully is in the mature stage.  

Fig.no.16: Graded long profile of sample 1 

Yc =49.24185092*(0.997931187)x 
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We were seeing after the computed Yc value that sample-2 has the highest graded profile, the bed 

is more eroded due to raindrops erosion and transportation erosion, consequently, this gully is 

concave gully because of high subduction in between 40 to 100 mt. The concave gully will be seen 

in the mature stage. This study can say sample 2 gully is in the mature stage.  

 

 

 

 

         

 

 

 

 

 

Yc =51.61090375*(0.99919049)x 

Fig.no.17: Graded long profile of sample2 

 

 

Yc=49.19210987*(0.999535292)x 

 

Fig.no.18: Graded long profile of sample3 
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  3.4.2 STANDARDISESD LONG PROFILE: 

 

 

 Standardised long profile computed by standardised elevation and standardised distance. 

Standardised long profile shows all selected long profiles in one place, thus its assists in the 

comparative study of long profiles. Gully sample has most youth gully. Gully sample 2 has to face 

most erosion rather than gully sample 3. Gully sample 2 is the most concave profile. Standardised 

long profiles give us the idea of which profile needs immediate gully control protection. 
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Fig.no.19: standardised long profile 

Considering sample 3 at the beginning deposition occurs, and then raindrops eroded 

unconsolidated rocks, and start to head-fall, the parallel erosion enhances the head-cut erosion, 

when the transportation rate is low material is again deposited in lower coarse. Observed profiles 

undulation happened due to transportation.  
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3.4.3 NSL LONGITUDINAL PROFILE: 

    

The average NSL for the three reaches (25,6 and 15) are sample1 sample 2 sample 3 

respectively. According to Seber and Gornitz if the value of NSL is less than 2 then it resembles 

a gentle slope, whereas if it ranges between 2 to 10 then it resembles a steep slope and the slope 

is extremely steep if the value is more than 10. All the reaches resemble a gentle slope as the 

values are less than 2.  The steep slope segments are due to local faults and lithology whereas the 

extremely steep slope segments evident in the last reach (sample-1  and sample-3)  indicate 

fluvial erosion and tectonic upliftment.    

 

              Fig.no.20: NSL longitudinal profile of gully sample-1 , gully sample-2 and gully sample-3 
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3.4.4 LANGBEIN’S CONCAVITY GRAPH: 

 

This work examines the longitudinal profiles of three gully samples (sample-1, sample-2, and 

sample-3) of various lengths and elevations in order to characterize their shape and nick zones 

(high gradient section) that disrupt their longitudinal profile. Sample 1 has slightly concave the 

percentage of concaveness is 20%. Sample2 has 38.3 % concavity. Sample 3 concavity is 20%.  In 

Sample 1 computed concavity indicates concaveness has been started from 30mt of cumulative 

distance. in order to sample 2 concaveness has been seen from 25mt up to 120mt, runoff power 

varies in the different sample, decreasing streams power after 120 of cumulative distance, that is 

the reason to see the glimpse of deposition up to 140m. In the case of sample 3, the concavity was 

seeing up to 100m of cumulative distance, after this inundation slight deposition occurs from 110 

to 130 m again the gully started to erode their bed. This analysis shows that the longitudinal profile 

concavity values are mainly controlled by fluvial erosional patterns and that the effect of gully 

action is insignificant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

              Fig.no.21: Langbein’s concavity graph of selected gullies (sample-1) 
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Fig.no.22: Langbein’s concavity graph of selected gullies (sample-2) 

Fig.no.23: Langbein’s concavity graph of selected gullies (sample-3) 
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3.5 CROSS SECTION PROFILE OF SELECTED GULLY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.no24: Cross profile of sample 1 which is denoted as AB sample 2 which is denoted as ST sample 3 which is 

denoted as PQ 
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In the present study cross sections, namely, AB and ST of the gullies show detailed morphometric 

analysis), it was found that gully sidewall types are vertical as well as sloping. In the Khoai 

badland, it was observed that the vertical gully sidewall developed mainly as the result of bank 

collapse and the sloping gully sidewall has developed from sheet erosion and small rill formation.  

Sample 1 cross profile (AB) elevation dropped down to 45m and for sample 2 cross profile (ST) 

lowest elevation can be seen near the gully bed which is 48m,  next gully wall elevation is 51.5m 

which denoted that sample 2 has steep sided gully wall. 

Fig.no.26:  Cross-sectional profile of the gully sample 2 across line ST 
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 In present study three long profiles of the gullies, namely, sample-1, sample-2, sample-3, show 

detailed morphometric analysis from the cross profiles of (P-Q), it was found that gully sidewall 

types are vertical as well as sloping. In the Khoai badland, it was observed that the vertical gully 

sidewall developed mainly as the result of bank collapse and the sloping gully sidewall has 

developed from sheet erosion and small rill formation. 

3.6 GULLY MORPHOLOGY CHARACTER  

3.6.1 LENGTH OF GULLY 

The most intensified form of soil erosion is the gully which is an extreme figure of land degradation 

in India, and alongside gully erosion signifies instability in the fragile landscape. Intense rainfall 

is the primary trigger, but the local conditions such as slope morphometry, also triggering of gully 

erosion.  

 

 

 

 

 

 

 

 

                       

 

   

 

The entire Khoai region has the highest length of 140m. Gully sample 1 shows the highest length 

of the gully is approx. 0.57% in the class range of 10-20. Sample 2 shows 0.65% in the class range 

of 21-50 and sample 3 shows 0.67% in the class range of 10-20. The lowest gully length is 10.1m.  

        Length is depend on the volume of water, rock structure, the slope of the terrain, and mount 

of the sediment. At the initiation of the movement, shear stress is associated with higher velocity. 

Impermeable rocks, unable to infiltrate water through soil, and ore runoff means more erosion in 

gully bed.  Transportation rate and sediment types affect gully length. Most of the badland has 

duricrust soil. Khoai has unconsolidated rocks which mean nonperennial stream flow transported 

loose soil particles, and small pebbles through their bed, the large size of particles formed turbidity 
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Fig.no.28 Length distribution diagram of all three gully samples. 
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in bed in the time of transportation, transportation would be obstructed, small particles 

transportation which induced the length of the gully.   

3.6.2 WIDTH OF GULLY 

  

 

 

 

 

 

 

 

 

 

 

 

                               

 

The highest average width of the selected gully is 2.8. Fig;17 shows the percentage of 

distribution of gully 0.66% gully has the highest percentage of width distribution and 

0.15% gully has the lowest percentage of the width of gully samples. It's well known that 

gullies increase in size as they transport water from their source in their headwaters to 

the mouth. The gully channel bed becomes wider and deeper and as a result its cross-

sectional area increases.  Vertical erosion continues unless stopped by a base that can be 

of a different type-  

➢ Solid sub layer of bedrock  

➢ The waterer level of a lake or river. 

➢ Any plain where the velocity of the stream doesn’t permit further erosion. 

   Eventually, a state of balance is reached with erosion and deposition. The channel 

is dependent when runoff volume and velocity are in the maximum stage.  

    When water drops its transportation energy level or drops runoff, eroded material is 

dropped into a gully bed or gully floor. As a result, the gully bottom becomes a wide floor 

and is filled with eroded sediment.  A U-shaped gully represents the stage of maturity and 

stabilization, V-shaped gully represents an active gully.  

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

F
re

q
u
en

cy
 (

in
 m

)

Width (in meter)

Sample 1

sample 2

Sample 3

1-1.5 1.6-2.5 2.6-5.5

Fig.no.29: Distribution of width of all selected gully samples.   
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 In order to active gully, where vertical erosion has stopped, the flow energy is redirected 

on lateral flow erosion in sinuous coarse. When a large volume of coarse sands can cause 

meandering. During subsequent runoff exceeds, erosion of banks in the gully, this result in 

a collapse of substantial blocks of soil in the gully, and many parallel rills are developed.  

Deep erosion makes the sides of the gully unstable and causes movement of soil from the 

sides of the gully to its bottom, where the earth material is removed by intermittent rather 

flows.  In this way, the gully is not only deepened but widened.  

 A gully also can be wider through branches caused by turbulent water flow, collapse of 

channels and slumping of side slopes. 

 

3.6.3 DEPTH OF GULLY  

                                    

Fig.no.30: Distribution diagram of gully depth in Khoai. 

This highest depth of gully is 2.38 and the lowest average gully depth is 0.9. 

Channel erosion along a gully bed is a scouring away of the soil from the bottom and sides of the 

gully by flowing water. The length of the gully channel increases as waterfall erosion causes the 

gully head to advance backward. At the same time, the gully becomes deeper and wider because 

of channel erosion. In some cases, the main gully channel may become as long as one kilometer. 

Channel erosion along gully beds is the main cause of landslides on gully banks. During the rainy 

season, when the soil becomes saturated, and the gully banks are undermined and scoured by 

channel erosion, big soil blocks start sliding down the banks and are washed away through the 

gully channel.Landslide erosion on gully banks also occurs in regions with temperatures that 

alternate between freezing and thawing. When the temperature drops below zero (Celsius), wet 
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gully banks freeze. After the temperature rises above zero, the banks thaw, the soil loosens, and 

the loose gully banks easily slide during the first rainy season. After land slides have occurred on 

all gully banks, a considerable number of new branch gullies may begin along the disturbed banks. 

During the third stage of gully development, gullies become deeper and longer as well as wider. 

 In Khoai when heavier storms result in inter-rill erosion, they are divided into two rills, this may 

break down at the weakest point. Erosion is divided into multiple rills, and deeper lower rills, 

determining the higher rills. 

3.6.4 HEAD FALL OF GULLY  

 

 

 

 

 

 

 

            

                        Fig.no.31: Distribution of head fall of selected gully samples. 

Sample 1 shows 0.72% streams head fall in 0.9-1.7 and the sample 2 shows 0.68% streams has 

0.9-1.7m head fall, sample3 shows 0.3% streams has 1.8-2.2m.  

       Once the gullies one established, they form permanent channels of concentrated overland 

flow. Accelerated gully erosion and its headward – sideward extension depend on: 

❖ Upstream migration of secondary knickpoints 

❖ Slumping soil mass in headward section. 

❖ Slope failure due to collapse of the pipe section. 

❖ Further scouring of the surface by transporting sediment 

Gully head erosion can also be broken down into three steps: 

(a)First Stage: First, sheet erosion develops into rills, then the rills gain depth and reach the B-

horizon of the soil. 

(b) Second Stage: The gully reaches the C-horizon and the weak parent material is removed. A gully head 

often develops where flowing water plunges from the upstream segment to the bottom of the gully. 
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(c) Third stage: The falling water from the gully head starts carving a hollow at the bottom of the 

gully by direct action as well as by splashing. When the excavation has become too deep, the steep 

gully-head wall collapses. This process is repeated again and again so that the gully head 

progresses backward to the upper end of the watershed. This process is called gully-head 

advancement 

As the gully head advances backward and crosses lateral drainage ways caused by waterfall 

erosion, new gully branches develop. Branching of the gully may continue until a gully network 

or multiple-gully systems cover the entire watershed. 

 3.6.5 SLOPE OF GULLY 

                         

Fig.no.32: Distribution diagram of the slope of selected gullies. 

Sometimes gullies are classified by slope angle. Khoai has 38 degrees highest slope angle and 11 

degrees lowest slope angle.   Most of the Slopes in Khoai are critical to the moderate state.  

A gully is established downslope by a further deep incision of rills and slumping of side slope 

through the shearing effect of overland flow, increase in pore water pressure to decrease in soil 

strength along seepage lines.  

Once the top crust is removed or dissected, eroding each down into sub-soil which is less resistant 

to erosion Consequently, slope failure occurs and the top profile is underlined.  
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On long slopes, there is generally an accumulation of water towards the base. To prevent the gully 

formation, this water (run-off) should be conducted safely downhill over a long distance to stable, 

natural water courses or vegetated outlets. Otherwise, the water should be infiltrated into the 

ground by land treatment measures such as contour ditches (infiltration trenches), level terraces 

(grading), wattling, staking, etc. 

The steeper the slope, the higher the velocity and erosive power of the run-off. Watershed land 

treatment measures not only reduce the amount of surface water, but they also decrease its velocity, 

and so its erosive power. 

 The distribution diagram shows an analysis distribution of all the gully parameters in the Khoai 

region. 

3.7RELATIONSHIP BETWEEN  GULLY PARAMETERS. 

3.7.1 GULLY ORDER MEAN LENGTH   

y = 51.192x - 37.844
R² = 0.5973

0

20

40

60

80

100

120

140

160

0 1 2 3 4

M
e

an
 le

n
gt

h
(i

n
 m

)

Gully order

Sample 1 (a)

y = 27.55x - 23.5
R² = 0.66

0

20

40

60

80

100

120

0 1 2 3 4 5

M
ea

n
 l

en
g

th
 (

in
 m

)

Gully Order

sample 2 (b)

y = 34x - 31.167
R² = 0.821

0

10

20

30

40

50

60

70

80

90

0 1 2 3 4

M
ea

n
 l

en
g

th
 (

in
 m

 )

Gully order

sample 3 (c)

Fig.no.33: Mean length and Order relationship of (a) gully sample 1 (b) gully sample 2 (c) gully sample 3 
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3.7.2 GULLY ORDER AND MEAN WIDTH  

y = -0.4017x + 2.5344
R² = 0.4235

0

0.5

1

1.5

2

2.5

3

0 1 2 3 4

M
ea

n
 W

id
th

 (
in

 m
)

Gully order

sample 1

y = 0.3967x + 0.8775
R² = 0.5805

0

0.5

1

1.5

2

2.5

3

0 1 2 3 4 5

M
ea

n
 w

id
th

( 
in

 m
)

Gully order

sample 2

y = 0.865x + 0.4167
R² = 0.8755

0

0.5

1

1.5

2

2.5

3

3.5

0 1 2 3 4

M
ea

n
 W

id
th

 (
in

 m
)

Gully Order

sample 3

Fig.no.34: Mean width and Order relationship of gully sample-1, gully sample-2, gully sample-3 

Fig.no.33 represents the relationship between mean length against gully order. All the samples of gully is in 

a positive relation of mean length and gully order. Sample 1 R2 value is 0.5973 and sample 2 R2 value is 

0.66 also sample 4 R2 value is 0.821. In the sample2 4th gully has highest mean length.  

Fig.no.34 represents the relationship between mean width against gully order. Gully sample 1 is 

in a negative relation mean width and gully order and the sample 2, 3 is in positive realtion with 

mean width and gully order. Sample 1 R2 value is 0.432 and sample 2 R2 value is 0.5805 also 

sample 3 R2 value is 0.8755. In the sample 2 4th order gully has highest mean width. In the view 

of positive relation width increase along gully order, mature gully has highest width. 
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3.7.3 GULLY ORDER AND MEAN DEPTH  
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Fig.no.35: Mean depth and Order relationship of gully sample-1,gully smaple-2 , gully sample-3 

Fig.no.35 represents the relationship between mean depth against gully order.  Sample 1 has a 

negative relation with mean depth and gully order. sample 2,3 has positive relation with mean depth 

and gully order Sample 1 R2 value is 0.3566 and sample 2 R2 value is 0.5805 also sample 3 R2 value 

is0.3702. In the sample2,  4th gully has highest mean depth. In the view of positive relation, depth is 

increasing along maturity of gully profile, there means this bed has high erosional power. Negative 

relation indicates that depth decrease because lost of transportation power of stream. 
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3.7.4 GULLY ORDER AND MEAN SLOPE 
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Fig.no.36: Mean slope and Order relationship of gully sample-1, gully sample-2, gully 

sample-3 Fig.no.36 represents the relationship between mean depth against gully order.  All gully sample has 

negative relation with mean slope and gully order. Sample 1 R2 value is 0.8865 and sample 2 R2 value is 

0.3775 also sample 3 R2 value is 0.8861. In the sample1, 1st order gully has highest mean slope. Positive 

Positive relation shows that slope decrease according gully tributaries , 1st order gully has greater slope. 

4th order gully slope is less steep. 
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3.7.5  MEAN DEPTH AND  WIDTH 
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Fig.no.37:  Mean Depth and Mean width relationship of gully sample-1, gully sample-2, gully sample-3 
Fig.no.37 represents the relationship between mean depth against mean width.  All gully sample 

has negative relation with mean depth and mean width Sample1 R2 value is 0.4657 and sample 

2 R2 value is 0.10181 also sample 3 R2 value is 0.1835.  Positive relation means depth increase 

according width. Negative relation shows that depth decline according width . 
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3.7.6 MEAN LENGTH AND MEAN SLOPE  
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Fig.no.38: Relationship between mean length and mean slope of all selected gully sample. 

Fig.no.38 represents the relationship between mean length against mean slope.  Sample 1 has a 

negative relation with mean length and slope. sample 2, has positive relation with mean length and 

mean slope, sample 3 has a negative relation with mean length and mean slope Sample 1 R2 value is 

0.1225 and sample 2 R2 value is 0.5221 also sample 3 R2 value is 0.9914. Negative relation show that 

slope decrease along length, positive relation shows that slope  ncrease along length .  
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4.1 CONCLUSION : 

Badlands have fascinated for geomorphologists for the same reasons that they inhibit agricultural 

use: lack of vegetation, steep slopes, high drainage density, shallow to non-existent regolith, and 

rapid erosion rates, form fluvial erosional landforms such as gullies, rills. This land gradually 

becomes eroded by various types of erosion process. Parallel spurs are found along a line in the 

main gully with their steep vertical fronts. Possibly, the initial development of rills in the laterite 

occurs through sharp vertical corrosion followed by initiation of tributary gullies along the bank 

of the main gully. Thus, the banks of the initial valley with considerable steepness, when cut by 

tributary gullies, form steep and vertical spur fronts. The difference of resistance due to the 

lithologic variation at different levels is reflected in stream ordering, bifurcation ratio is done for 

selected gullies. The often (but not universally) rapid land-form evolution provides the prospect 

of direct observational coupling of process and landform evolution in both natural and man-

induced badlands. new lower order tributaries will be elaborated and the dendritic pattern will 

spread more in future leading ultimately to a levelled surface especially when the ridges will be 

dissected and lowered sufficiently. 

 

4.2 MAJOR FINDINGS: 

•  Khoai has V shaped gully  

• Highest rill length is 10 meter, lowest is 0.5. 

• Highest width is 0.65 meter of rill lowest is 0.5 

• Highest average depth is 1.25 meter and lowest is0.4 

• Khoai has moderate concave gullies,  

•  Gully networking up to 4th order. 

• Highest length of 3rd order gully is 140,width is 5.4 and the deepest depth is 2.1. 

• Most of the gully we had seen   in 1st order stage. 

• Extremely steep  is for few gullies. Most of the gullies is moderate to steep.  

• Gully length , width  is in positive relation with gully order. 

• Gully slope and length is in both positive and negative relation. 
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APPENDIX 

PRIMARY SURVEY DATA OF RILL  

Length(m) Width (m) Slope(degree) Average Depth (m) 

2.7 0.45 73 0.23 

1.8 0.43 76 0.31 

4.7 0.6 75 0.16 

4 0.5 8 0.16 

3.7 0.45 16 0.24 

1.7 0.31 76 0.13 

5.8 0.5 82 0.26 

10 0.55 89 0.23 

5 0.43 73 1.25 

5.6 0.65 67 0.27 

6.4 0.6 73 0.19 

3.8 0.5 70 0.27 

0.3 0.46 74 0.28 

4.8 0.37 71 0.28 

0.5 0.29 69 0.4 

 

LENGTH OF RILL                                                           DEPTH OF RILL   

                                

 

 

           

                       SLOPE OF RIL 

 

WIDTH OF RILL                                               

class frequency percentage 

0.2-3 1 0.066667 

0.3.1-

0.4 

2 0.133333 

0.41-

0.5 

8 0.533333 

0.51-6 3 0.2 

>0.6 1 0.066667 

 

  

class  frequency  percentage 

0.10-0.16 3 0.2 

0.17-0.25 4 0.266667 

0.26-0.30 5 0.333333 

0.31-1.5 3 0.2 

Class frequency percentage 

0.1-1 2 0.133333 

1.1-2 2 0.133333 

2.1-3 1 0.066667 

3.1-4 3 0.2 

4.1-

5.4 

3 0.2 

>5.5 4 0.266667 
Class Frequency Percentage 

10-20 2 0.133333 

21-40 3 0.733333 

41-60 1 0.133333 

61-80 11 0.28 

>81 2 0.15 



GULLY 

BIFURCATION RATIO 

SAMPLE 1 

Order 

sample-1 

NO. OF 

STREAM  

BIFURCATIONN 

RATIO  

1 6 
 

2 2 3 

3 1 2   
2.5 

SAMPLE 2 

Order 

sample2 

NO. OF 

STREAM  

BIFURCATION 

RATIO  

1 9 
 

2 4 2.25 

3 2 2 

4 1 2   
2.083333333 

   

SAMPLE 3 

Order 

Sample 3  

NO OF 

STREAM  

BIFURCATIONN 

RATIO  

1 3 
 

2 2 1.5 

3 1 2   
1.75 

 

 

 

 

 

 

 

 

 

 

 



PRIMARY SURVEY DATA OF GULLY 

SAMPLE-1 

GULLY 

(ORDER) 

Length(M

) 

width (M) Head 

fall(M) 

Slope(DEGREE

) 

Depth (M) 

3RD 140 1.6 1.2 24.36 1.4 

2 nd 17 1.1 
 

23.1 1.7 

1st 20 1.9 
 

28 1.56 

1st 10.1 1.32 
 

33 1.6 

2nd 15 1.28 
 

32 0.89 

1st 20.4 2 1.8 30 1.5 

1st 44 2.4 0.9 31 1.14 

1st 77.3 5.4 1.8 26 2.25 

1st 53.9 1.4 1.6 38 1.3 

 

SAMPLE-2 

GULLY 

(ORDER) 

Length(

M) 

Width 

(M) 

Head 

fall(M) 

Slope(DEGRE

E) 

Depth (M) 

4th 110 2.8 
 

23 3.5 

3rd 30 1.74 1.67 25.6 2.1 

3rd 36 1.86 
 

18.5 2.3 

2nd 17 2.1 
 

29.6 2.1 

2nd 21 2.3 
 

17.4 0.98 

2nd 31 2.2 
 

15 1.1 

1st 20 2.1 
 

23.1 0.82 

1st 15 1.31 
 

28.6 1.3 

1st 40 2.4 2.13 31.2 1.34 

1st 23 1.9 
 

11.79 1.8 

 

SAMPLE-3 

GULLY 

(ORDER) 

Length(M

) 

Width (M) Head 

fall(M) 

Slope(DEGRE

E) 

Depth (M) 

3rd 80 3.2 
 

20.1 1.38 

2nd 13 1.6 
 

23.5 1.2 

2nd 24 1.94 1.3 31.5 1.9 

1st 10 1.1 
 

27.9 0.9 

1st 15 1.7 
 

29.6 1.4 

1st 11 1.61 2.18 30.2 1.03 

 

 

 



 

LENGTH DATA OF GULLY                                         

    
  

SAMPLE-1 SAMPLE-2 
 

SAMPLE-3 

class  frequenc

y 

percentage frequency percentag

e 

freqency percentag

e 

10-20 5 0.555555556 3 0.333333 4 0.666667 

21-50 1 0.111111111 6 0.666667 1 0.166667 

51-

150 

3 0.333333333 1 0.111111 1 0.166667 

                                                  

WIDTH OF GULLY 
 

sample- 1 sample-2   sample-3   
 

class Frequenc

y  

percentage frequenc

y  

percentage frequency  percentage 

1-1.5 4 0.44444444

4 

3 0.33333333

3 

3 0.5 
 

1.6-

2.5 

4 0.44444444

4 

3 0.33333333

3 

4 0.666667 
 

2.6-

5.5 

1 0.11111111

1 

4 0.44444444

4 

1 0.166667 
 

 

HEADFALL OF GULLY 
 

sample-1 
  

sample-2 
 

sample-3 

class  frequency percentage frequency percentage frequency percentage 

0.9-1.7 3 0.75 2 0.666666667 1 0.5 

1.8-2.2 1 0.25 1 0.333333333 1 0.5 

  

SLOPE OF GULLY 
 

sample-1 
 

sample-2 
 

sample-3 
 

class frequency percentage frequency percentage f 

requency 

percentage 

11-23 1 0.111111 5 0.555556 2 0.222222222 

24-30 4 0.444444 4 0.444444 3 0.333333333 

31-40 4 0.444444 1 0.111111 1 0.111111111 

 

 

 

 



 

 

DEPTH OF GULLY 
 

sample-1 
 

sample-

2 

 
sample-3 

 

class frequency 

percentage 

percentage frequenc

y 

pecentage frequency percentage 

0.85-1 1 0.11111111

1 

2 0.2222222

22 

1 0.1666666

67 

1.1-

1.5 

4 0.44444444

4 

3 0.3333333

33 

3 0.5 

1.6-

2.5 

4 0.44444444

4 

5 0.5555555

56 

2 0.3333333

33 

 

RELATIONSHIP OF GULLY PARAMETERS 

SAMPLE-1                                                                     

Order mean Slope mean 

length  

 mean head 

fall 

Mean 

width 

mean depth numb

er 

1 186 31 6.1 1.01666666

7 

0.169444444 6 

2 55.1 27.55 
 

0 0 2 

3 24.36 24.36 1.2 1.6 1.4 1 

  

SAMPLE-2 

order  Number Length width DEPTH slope  

1 1 10.888889 0.856666667 0.584444444 10.52111111 

2 2 17.25 1.65 1.045 15.5 

3 3 33 1.8 2.2 22.05 

4 4 110 2.8 3.5 23 

   

SAMPLE-3 

number  ORDER WIDTH DEPTH LENGTH SLOPE 

3 1 1.47 1.11 12 29.23 

2 2 1.77 1.55 18.5 27.5 

1 3 3.2 1.38 80 20.1 

  



 

CROSS PROFILE OF SAMPLE- 1                           CROSS PROFILE OF SAMPLE-2 

                                                 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

distance  elevation  

0 
 

49 

15 
 

48 

30 
 

46 

45 
 

49 

60 
 

50 

75 
 

47 

90 
 

48 

105 
 

46.5 

120 
 

49 

135 
 

47 

150 
 

46 

165 
 

45 

180 
 

46 

195 
 

47 

210 
 

48 

225 
 

45 

240 
 

46 

255 
 

49 

270 
 

48 

285 
 

49 

300 
 

50 

Distance  Elevation 

0 52 

25 50 

50 49.5 

75 48 

100 49 

125 51 

150 49 

175 48 

200 50 

225 51 



            CROSS PROFILE OF SAMPLE-3 

 DISTANCE Elevation  

0 57 

15 53 

30 54 

45 58 

60 58.5 

75 58 

90 59 

105 55 

120 56 

135 57 

150 56.6 

165 54 

180 55 

195 56 

210 57 

225 58 

240 57 

255 58 

270 56 

285 55 

300 58 



 

GULLY LONGITUDINAL PROFILE DATA OF SAMPLE-1 

  

Cum 
elev 

Cum_Dis LSM Graded Curve Fitting Fall Std_Dist Std_Elev lnD lnD2 - 
lnD1 

SGI (SL) Avg Ideal Normal 
SL 

Avg Concavity 

(e) m (D) km (x2) logy x.logy yc f = 
(e1-
e2) 

SD = 
(D/∑d) 

SE = 
(e/emax) 

f / (lnD2 - 
lnD1) 

SL SL (k) NSL = 
(SL/k) 

NSL Index (Θ) 

                 

49 0.01 0.0001 1.690196 0.016902 49.24083 
 

0.000182 1 -4.60517 
  

2.522034 0.492 
 

5.126085 8.004446 

48.29 5 25 1.683857 8.419286 48.73459 0.71 0.090909 0.98551 1.609438 6.214608 0.114247 
  

0.232209 
  

48.11 10 100 1.682235 16.82235 48.23256 0.18 0.181818 0.981837 2.302585 0.693147 0.259685 
  

0.527815 
  

48.07 15 225 1.681874 25.22811 47.7357 0.04 0.272727 0.98102 2.70805 0.405465 0.098652 
  

0.200512 
  

48 20 400 1.681241 33.62482 47.24396 0.07 0.363636 0.979592 2.995732 0.287682 0.243324 
  

0.494561 
  

47 25 625 1.672098 41.80245 46.75728 1 0.454545 0.959184 3.218876 0.223144 4.48142 
  

9.108577 
  

46.03 30 900 1.663041 49.89123 46.27562 0.97 0.545455 0.939388 3.401197 0.182322 5.32027 
  

10.81356 
  

46 35 1225 1.662758 58.19652 45.79892 0.03 0.636364 0.938776 3.555348 0.154151 0.194615 
  

0.395558 
  

45.04 40 1600 1.653598 66.14394 45.32713 0.96 0.727273 0.919184 3.688879 0.133531 7.189321 
  

14.61244 
  

45 45 2025 1.653213 74.39456 44.86019 0.04 0.818182 0.918367 3.806662 0.117783 0.339607 
  

0.690259 
  

44.01 50 2500 1.643551 82.17757 44.39807 0.99 0.909091 0.898163 3.912023 0.105361 9.396309 
  

19.09819 
  

44 55 3025 1.643453 90.3899 43.94071 0.01 1 0.897959 4.007333 0.09531 0.104921 
  

0.213253 
  

 
330.01 12650 20.01112 547.1076 

 
5 

          



 

 

GULLY LONGITUDINAL PROFILE DATA OF SAMPLE-2 

 

 

 

Elev Cum_
Dis 

LSM Graded Curve Fitting Fall Std_Di
st 

Std_Ele
v 

lnD lnD2 - 
lnD1 

SGI (SL) Avg Idea
l 

Normal 
SL 

Avg Concavi
ty 

(e) 
m 

(D) km (x2) logy x.logy yc f = 
(e1-
e2) 

SD = 
(D/∑d) 

SE = 
(e/emax

) 

f / (lnD2 
- lnD1) 

SL SL 
(k) 

NSL = 
(SL/k) 

NSL Index 
(Θ) 

52 0.01 0.000
1 

1.7160
03 

0.0171
6 

51.610
49 

 
6.67E-
05 

1 -
4.6051
7 

  

2.4536
47 

0.51
2 

  
38.3 

51 25 625 1.7075
7 

42.689
25 

50.576
5 

1 0.1666
67 

0.9807
69 

3.2188
76 

 
7.82404

6 
 

 
0.12781

1 
 

  
 
0.24963

1 
 

  

49 50 2500 1.6901
96 

84.509
8 

49.562
83 

2 0.3333
33 

0.9423
08 

3.9120
23 

0.69314
7 

2.88539 
  

5.63552
8 

  

48 75 5625 1.6812
41 

126.09
31 

48.569
47 

1 0.5 0.9230
77 

4.3174
88 

0.40546
5 

2.46630
3 

  
4.81699
9 

  

47.2
8 

100 1000
0 

1.6746
77 

167.46
77 

47.596
02 

0.7
2 

0.6666
67 

0.9092
31 

4.6051
7 

0.28768
2 

2.50276
3 

  
4.88820
9 

  

47 125 1562
5 

1.6720
98 

209.01
22 

46.642
08 

0.2
8 

0.8333
33 

0.9038
46 

4.8283
14 

0.22314
4 

1.25479
8 

  
2.45077
7 

  

46 150 2250
0 

1.6627
58 

249.41
37 

45.707
27 

1 1 0.8846
15 

5.0106
35 

0.18232
2 

5.48481
5 

  
10.7125
3 

  

 
525.01 5687

5 
11.804
54 

879.20
3 

            



GULLY LONGITUDINAL PROFILE DATA OF SAMPLE-3 

 

Elev Cum_
Dis 

LSM Graded Curve Fitting Fall Std_D
ist 

Std_El
ev 

lnD lnD2 - 
lnD1 

SGI (SL) Avg Ideal Normal 
SL 

Avg Concav
ity 

(e) m (D) 
km 

(x2) logy x.logy yc f = 
(e1-
e2) 

SD = 
(D/∑d
) 

SE = 
(e/ema

x) 

f / (lnD2 
- lnD1) 

SL SL (k) NSL = 
(SL/k) 

NSL Index 
(Θ) 

50 0.01 0.000
1 

1.6989
7 

0.0169
9 

49.191
88 

 
0.000
05 

1 -
4.6051
7 

  

1.589
84 

0.39 
 

4.0765
04 

20.00% 

48 25 625 1.6812
41 

42.031
03 

48.623
79 

2 0.125 0.96 3.2188
76 

 
7.82404

6 
 

 
0.25562

2 
 

  
 
0.65544

2 
 

  

47.38 50 2500 1.6755
95 

83.779
75 

48.062
03 

0.62 0.25 0.947
6 

3.9120
23 

0.69314
7 

0.89447
1 

  
2.29351
5 

  

47.06 75 5625 1.6726
52 

125.44
89 

47.506
76 

0.32 0.375 0.941
2 

4.3174
88 

0.40546
5 

0.78921
7 

  
2.02363
4 

  

47.02 100 10000 1.6722
83 

167.22
83 

46.957
91 

0.04 0.5 0.940
4 

4.6051
7 

0.28768
2 

0.13904
2 

  
0.35651
9 

  

47 125 15625 1.6720
98 

209.01
22 

46.415
4 

0.02 0.625 0.94 4.8283
14 

0.22314
4 

0.08962
8 

  
0.22981
6 

  

46 150 22500 1.6627
58 

249.41
37 

45.879
15 

1 0.75 0.92 5.0106
35 

0.18232
2 

5.48481
5 

  
14.0636
3 

  

45 200 40000 1.6532
13 

330.64
25 

44.825
18 

1 1 0.9 5.2983
17 

0.28768
2 

3.47605
9 

  
8.91297
3 

  

 
725.0
1 

96875 13.388
81 

1207.5
73 
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PREFACE 

 

Kolkata is a city of West Bengal located in the eastern part of India and also a popular tourist 

place. Destination Loyalty has been popular topic in tourism research. Here I have tried to 

analyse Destination Loyalty with tourist satisfaction in Kolkata and its’ relation to 

sustainability with their socio-economic image, cultural image and tourist satisfaction for this 

place. According to the available data, the socio-economic image, cultural image has positive 

effects on the regional sustainability. The tourists have positive intentions to recommend the 

Kolkata as a popular tourist place. Destination Loyalty can motivate the sustainability and 

intention to revisit this city. The aim of my study is to find out tourists’ perceptions about 

Kolkata, which is in evidently a popular tourist spot. This research is also focused to obtain the 

relationship between destination loyalty with sustainability. Here I have analysed the result 

through the respective diagrams, and statistical model analysis of multiple regression equation. 
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CHAPTER -I 

 

INTRODUCTION 

 Sustainable development involves a balanced development in the economic, social, 

environmental, and cultural dimensions of a system or a territory (Basiago & Andrew 1998). 

sustainable developments are necessary for the fulfilment of the needs of the present as well as 

the future generations (Harris & Jonathan 2003). there total 17 sustainable goals taken by 

United Nation to achieve a better and more sustainable future. sustainable development goal 

no 16's (PEACE AND JUSTICE), indicators and targets are growth of sustainable tourism, 

which benefits and engages local communities, can also provide a source of livelihood, 

strengthen culture identities and spur entrepreneurial activities, thereby helping a prevent 

violence and conflict to take root and consolidate peace in post -conflict societies. 

Sustainable tourism is a concept that covers the complete tourism experience, including 

concern for economic, social and environment issues as well as attention to improving tourist 

experiences and addressing the needs of host communities (Edgell sr & David l 2016). 

Sustainable tourism is "an exceedingly complex concept with varied definitions due to different 

interpretations of the meaning and use of the concept"(Lmbusch & Peter 2003). It has its roots 

in sustainable development a term that is "open to wide interpretation". This can lead to some 

confusion as to what sustainable tourism means. the concept of sustainable tourism aims to 

reduce the negative effects of tourism activities. Kolkata is already most populated city in India 

it is world's 17 largest city by population (United Nation 2021). Therefore, it is crucial to keep 

up with further population growth. 

Destination loyalty is operationally defined as the level of tourists' perceptions of a destination 

as a recommendable place (Chen et, al 2019). The five vital components of tourism system are 

attraction, accessibility, accommodation, amenities and activities. the findings from this study 

indicate that destination image has positive impact on perceived value, satisfaction, and loyalty. 

and evaluation of a destination in comparison tourist expectations of the destination in terms 

of its environmental, cultural and socioeconomic aspects. 

 

 

 



 

2 | P a g e  
 

STATEMENT OF THE PROBLEMS  

Kolkata is a famous tourist spot also a very populated area. The Destination Loyalty is a key 

of local tourist aspect. there is major problem in Kolkata tourism industry that are poor 

infrastructure and lack of facilities. Destination Loyalty is needed to increase the perception of 

tourism in the study area. The previous researchers have not incorporated the tourism 

phenomena in their research. So, the present research is important and has its’ implications in 

the travel and tourism research. 
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CHAPTER -II 

 

STUDY AREA  

It depicts the location of our study area. The map denotes how the region is selected from macro 

level to micro level (Raha & Gayen, 2020). Being the Capital of West Bengal, the mega city 

Kolkata (Fig. 1) is situated in the bank of River Hooghly (main tributary of River Ganga, the 

national river of India) with geographical extension of 22°24`39``N to 22°46` 37``N latitude 

and 88°11`19``E to 88°34`25``E longitude. The city is surrounded by North 24 Parganas in the 

north, South 24Parganas in the south and east, and Howrah in the west. The elevation of 

Kolkata and its environs ranges between (-)40 and 80 m with an average elevation of 6.05 m. 

The summer season (i.e., May to June) temperature ranges between 24°C and 42° C, while 

winter season (i.e., December to January) ranges between 8°C and 26°C and average rainfall 

is 158 cm for rainy season, i.e., June to September. 

BACKGROUND Kolkata is known as the cultural capital of India, there are many tourists 

place in Kolkata, Kolkata is indeed a place of delight for travel lovers. In the British Raj-era 

architectural gems, sprawling gardens and historical colleges, universities, with museums, 

National library, art, galleries, markets of great attractions. 

 LIST OF MAJOR TOURIST ATTRACTION IN KOLKATA 

• Victoria Memorial: It was built in the heart of the city of joy, Queen Victoria after her 

death in 1901. The Victoria memorial was modelled on the Taj Mahal and was 

commissioned in 1906 by Lord Curzon brainchild. 

• The Indian Museum: This is the largest and oldest museum in Asia. it houses perhaps 

the greatest collection of Indian natural history and an Indian Art collection to rival the 

Smithsonian Institution and the British Museum. 

• Birla Industrial and Technological Museum: It situated on Gurusaday Dutta Road. 

The museum was inaugurated in 1959 as the first popular science museum in Asia. It 

has interactive popular science exhibits and a significant collection of historical 

industrial holdings in India. 

• Birla Planetarium: The planetarium runs many shows on educational and 

entertainment purposes about astronomy, astrophysics, space science, history of 
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astronomy and mythology regarding stars and planets. The planetarium inauguration 

on 29th September 1962.  

• Rabindra Sarobar: The lake is an artificial lake and urban park in the spirit of Central 

Park, New York city. The Park has a lake and an island with a footbridge, an open-air 

amphitheatre (Nazrul Mancha), a sport stadium (Rabindra sarobar stadium). 

• Rabindra Setu (Howrah Bridge): The Howrah bridge is a suspension type balanced 

cantilever bridge commissioned in 1943 and is a famous symbol pf Kolkata and West 

Bengal. 

• Kalighat: Kalighat is a one of the oldest temples in Kolkata, it is situated near in 

Hooghly River with a traditional vibe, a revered Hindu temple complex from the early 

1800s. 

FIG NO:1 Location map of the study area, with a. west Bengal (WB), b. Gangetic West 

Bengal (GWD), C. Kolkata Metropolitan Development Authority (KMDA), d. Survey Spots. 
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                          FIG NO:2 Glimpse of different surveyed tourist spots in Kolkata 
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CHAPTER-III 

 

LITERATURE REVIEW 

1. In this study the authors say in New Zealand destination loyalty has not notably applied to 

tourism (Oppermann, M. 2000). 

2. The authors say that there are the casual relationships between to tourist motivation and 

destination loyalty with tourist satisfaction (Yoon, Y., and Uysal, M. 2005). 

3. From the writing of the author it is understood that the destination markets are very cost 

effectives target marketing with previous destination purchase history and future purchase 

behaviour (Oppermann, M. 1999). 

4. According to the authors here is a deep relationship between consumers economic behaviour 

with destination loyalty .it based on reputation and market with limited information (Alegre, 

J., and Juaneda, C. 2006). 

5. In this study the authors said repeated behaviour is included in destination loyalty with 

overall satisfaction, motivation and tourist recommendation (Meleddu, M., et, al 2015). 

6. According to the authors the destination loyalty model is built with tourist perception, 

destination image, tourist satisfaction and its attributes (Rajesh, R. 2013). 

7. The author say that Bangkok is a good tourist satisfaction place with many beautiful 

architectural and historical site and good shopping opportunities (McDowall, S. 2010). 

8. According to the author Chinese domestic tourist satisfaction all influenced by destination 

loyalty, in Hainan Island tourism marketers and managers are involves in tourist satisfaction in 

destination loyalty (Sun, X., Chi, C. G. Q., and Xu, H. 2013). 

9. In this study the authors said the tourist satisfaction and loyalty behaviour influence by each 

other and the overall trip satisfaction play another role in driving loyalty behaviours of tourists 

(Artal-Tur, A., and Sánchez-Casado, N. (2019). 

10. The authors say that customer loyalty is main object of relationship marketing. revisit   

intention and recommendation are terms of relation with destination loyalty and tourist 

satisfaction in Penang, Malaysia (Mostafavi Shirazi, F., and Mat Som, A. 2013). 
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11. According to the authors revisiting of a destination dependent on tourist loyalty.it is also 

developed a destination image (Chi, C. G. 2018). 

12. In this study the author says that first-time and repeat visitors are developed a destination 

differently it is depended on the relation between tourist satisfaction and destination loyalty 

(Chi, C. G. Q. 2012). 

13. The authors says that the formation of destination loyalty depends on such a loyalty and its 

antecedents.it based on an attitude framework and place identity (Su, H. J., et, al 2011). 

14. From this writing the authors says that festival visitor loyalty develops average level of 

emotional attachment and ultimately became loyal to the destination (Lee, J., et, al 2012). 

15. According to the authors place attachment an important part of destination loyalty with 

sustainable relevance. Human place relationship, behavioural intention and outcomes also 

related to it (Dwyer, L., et, al 2019). 

16. According to authors the education base destination loyalty based on behaviour in 

international education (Manzuma-Ndaaba, N. M., Harada, Y., et, al 2016). 

17. The authors says that the concept of destination loyalty highly important to investigate the 

travel expenditures of loyal vs. non- or less loyal visitors (Croes, R., et, al 2010). 

18. In this case the authors says that destination loyalty and tourist satisfaction in normally 

depend on transportation, accommodation, level of expenditure, foods and security in the area 

(Nedelea, A. M., et, al 2017). 
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CHAPTER – IV 

 

OBJECTIVES OF STUDY 

1. To find out tourists’ perceptions about Kolkata, which is inevidently a popular tourist 

spot. 

2. To find out the relationship between destination loyalty with sustainability. 

METHODOLOGY  

Methodology is a blue print of the study that study that will be conducted primary survey was 

undertaken by observation participation survey and interviews etc. I have presented this project 

in respect of PRE-FIELD WORK, FIELD WORK, POST FIELD WORK. 

PRE-FIELD WORK  

• Several literatures are consulted and the definition of two key terms: Destination 

Loyalty and sustainability have been revealed. 

• Research gap has been identified. 

• Study area has been selected. 

• Secondary data has been collected from different stable online sources and offices. 

• Location map has been prepared. 

FIELD WORK 

• Sample population has been identified through the Coochrans‵s formula. 

• A structured questionnaires are prepared. 

• Questionnaires are circulated through the Google From.  

• All 185 of respondents, feedback received by using google from. 

POST-FIELD WORK 

• Collected data are tabulated in the Excel spreadsheet. 

• Required statistical analysis such as, regression and factor analysis are done. 

• Simple cartographic techniques are applied to prepare the figures. 

• Preparation and   presentation of the master table have been done, and data wise analysis 

and construction of diagrams have been done.  

• Through these diagrams some of the positive and negative aspects of destination loyalty 

have been highlighted. 
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PROCEDURES AND TECHNIQUES 

• After data collection, the collected data were processed. 

• Proper scoring was done and norms have been followed. 

• After that data were tabulated in MS -Excel descriptive statistics were computed. 

• In the following segment these are presented briefly along the respective diagrams 

 

CARTOGRAPHIC TECHNIQUES 

PIE DIAGRAMME 

Pie Diagramme is a robust graphical technique to represent the categorical data (Spristerbach 

et al., 2009). Here in the result and discussion section this simple cartographic technique is 

applied. Generally, the 100% of the dataset is considered as the 360 degree and accordingly all 

other categories are calculated. 

BAR DIAGRAMME 

Bar Diagramme is a chart or graph that presents categorical data with rectangular bars with 

heights or lengths proportional to the values that they represent. The bars can be plotted 

vertically or fahorizontally (Schwabish 2021). Here in the result and discussion section this 

simple cartographic technique is applied. 

FACTOR ANALYSIS 

Factor analysis is a statistical method used to describe variability among observed, correlated 

variables in terms of a potentially lower number of unobserved variables called factor (Jain & 

Shandliya 2013,). Factor analysis is a powerful data reduction technique that enables 

researchers to investigate concepts that cannot easily be measured directly (Pett et al.,2003). 

REGRESSION ANALYSIS 

Regression analysis is a set of statistical methods used for the estimation of relationships used 

for the estimation of relationships between a dependent and one or more independent variables 

(Schneider et al.,2010; Alexopoulos,2010). It can be utilized to assess the strength of the 

relationship between variables and for modeling the future relationship between them 

(Scherer.,1986). 
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MULTIPLE REGRESSION ANALYSIS 

Multiple regression is a statistical technique that can be used to analyse the relationship 

between a single dependent variable and several independent variables (Osborne& 

Waters.,2002). The objective of multiple regression analysis is to use the independent variables 

whose values are known to predict the value of the single dependent value(Vaisla& Bhatt., 

2010). 

REGRESSION ANALYSIS – LINEAR MODEL ASSUMPTIONS 

Linear regression analysis is based on six fundamental assumptions: 

1. The dependent and independent variables show a linear relationship between the slope 

and the intercept (Kang & Albin.,2000). 

2. The independent variable is not random (Petrov.,2020). 

3. The value of the residual (error) is zero (Smith et al.,2015). 

4. The value of the residual (error) is constant across all observations (Anscombe & 

Tukey.,1963). 

5. The value of the residual (error) is not correlated across all observations (Karlsson et 

al.,1995). 

6. The residual (error) values follow the normal distribution (Mass & Hox.,2004). 
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FIG NO:3 Methodology  

 



 

12 | P a g e  
 

CHAPTER - V 

 

DATA ANALYSIS AND DISCUSSION 

 

 

TABLE NO: 1 

PERSONAL DETAILS OF RESPONDENTS 

GENDER OF 

RESPONDENTS 

RESPONDENTS 

AGE GROUP IN 

(%) 

NATINONATILY 

REGION (%) 

HIGHEST EDUCATION 

LEVEL (%) 

MALE 

(%) 

FEMALE 

(%) 

19 

YEARS 

OLD 

AND 

BELOW 

21.9 INDIA 100 HIGH SCHOOL 

CERTIFICATES 

35 

45.6 54.4 20 -29 

YEARS 

OLD 

73.8 BANGLADESH 0 BACHELOR’S 

DEGREE 

41 

30 -39 

YEARS 

OLD 

2.2 MASTER’S 

DEGREE 

21 

40 -49 

YEARS 

OLD 

2 PHD 0.8 

50 

YEARS 

OLD 

AND 

ABOVE 

0.1 DIPLOMA 0.7 

OTHER 0.5 

TABLE NO:2 

TRAVEL HABITS OF RESPONDENTS FOR KOLKATA 

NOUMBERS OF 

TIME VISITED 

KOLKATA (%) 

PURPOSE OF VISITING 

KOLKATA (%) 

NO OF INDIAN 

CITIES VISITED 

BESIDES 

KOLKATA (%) 

NO OF MEDIA 

PLATFROM 

USED (%) 

1 TIME 0.5 FOR A 

VACATION/LEISURE 

12 NONE 14 NONE 32.2 

2 – 10 

TIMES 

71.6 FOR THE ACADEMIC 

PURPOSES 

23.5 1-2 

CITIES 

37 1-2 

MEDIA 

48.1 

MORE 

THAN 

10 

TIMES 

27.9 FOR THE BUSINESS 

PURPOSES 

6.6 3 

CITIES 

OR 

MORE 

49 3 

MIDIA 

OR 

MORE 

19.7 

TO BE WITH 

FRIENDS/FAMILY 

40.4 

FOR HEALTH ISSUE 15.3 

OTHER 2.2 

TABLE CREATED BY RESEARCHER 

TABLE CREATED BY RESEARCHER 
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FIG NO: 4 Travel habits and personal details; a) Gender b) Age group of respondents c) 

Nationality region d) Highest educational level e) Number of times visited in Kolkata f) 

Purpose of visiting the Kolkata g) Number of Indian Cities visited besides Kolkata h) 

Number of media platform used 

 

5.1 PERSONAL DETAILS OF RESPONDENTS 

• In this research, 45.6% of the sampled respondents are male; and the remaining 

respondents (around 54.6%) are noticed as the female (Figure 4a). 

• 21.9 % of the sampled tourists are found as the teenager tourist (19 years old and below) 

.73.8% of the total respondents are marked with adult tourist (20 -29 years old).2.2% of 

total respondents are found as the mid age tourist (30 -39 years old). A small percentage 

(2 %) of the sampled tourists are found as the old tourist (40 -50 and above) (Figure 

4b). 

• In this research, 100 % of the sample respondents are Indian tourist. And no sample 

respondents are found as the Bangladeshi tourist (Figure 4c). 

• Fig.3d is marked with the educational qualification of the sampled respondents. 35% of 

the surveyed people have high school certificates, and 41% of the surveyed respondents 

are found with the Bachelor’s degree. 29% of the sampled respondents are marked with 
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the P.G. degree and only 1% of the sampled tourists are noticed with the Ph.D. or with 

the diploma degree (Figure 4d). 

5.2 TRAVEL HABITS OF RESPONDENTS FOR KOLKATA 

• The frequency of the visit to Kolkata are marked in the Fig. 3e. Only, 0.5% of the 

sampled tourists visited Kolkata for the first time. 71.6% of the sampled respondents 

visited Kolkata for more than 2 times (2 to 10 times). 27.9 % of the total tourists visited 

for several times (i.e., more than 10 times), (figure 4e). 

• 12% of the sampled tourists are found as the leisure tourist. 23.5% of the total 

respondents visited Kolkata for the academic purposes. Only 6.6% of the sampled 

respondents visited Kolkata for the business purposes. 40.4% of the total respondents 

spend their time to visit Kolkata with their family and friends. 15.3% of the sampled 

respondents cannot specify reasons to visit the Kolkata. A small percentage (2.2%) of 

the sampled tourists visited Kolkata for the health check-up. (Figure 4f) 

• In this research 14 % of the sample respondents are not visited any other cities except 

Kolkata,37% of the sample respondents are visited more than 1 cities.49 % of the total 

sample tourists are visited many other cities (i.e., more than 3 cities) (Figure 4g). 

• 32.2 % of sample respondents are not use any kind of media platform. 48.1% of 

surveyed respondents are used more than 1 media platforms (1 to 2 media). 19.7 of 

sample tourists are used more than 3 media platforms to follow official tourism sites. 

(Figure 4h). 

TABLE NO:3 

CULTURAL IMAGES 

RATE OF 

INTERESTING 

CULTURAL 

ATTRACTION IN 

KOLKATA (%) 

RATE OF 

INTERESTING 

HISTORICAL 

ATTRACTION IN 

KOLKATA (%) 

RATE OF 

ATTRACTIVE 

CULTURAL 

FESTIVEL/EVENT

S IN KOLKATA 

(%) 

RATE OF 

QUALITY OF 

CULTURAL 

EXPERIENCES IN 

KOLKATA (%) 
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HIGHLY 

UNSATISFIE

D OR 

STRONGLY 

DISAGREE 

1.8 HIGHLY 

UNSATISFIE

D OR 

STRONGLY 

DISAGREE 

2.1 HIGHLY 

UNSATISFIED 

OR 

STRONGLY 

DISAGREE 

1 HIGHLY 

UNSATISFIE

D OR 

STRONGLY 

DISAGREE 

2 

UNSATISFIE

D OR 

DISAGREE 

2 UNSATISFIE

D OR 

DISAGREE 

0.5 UNSATISFIED 

OR 

DISAGREE 

1 UNSATISFIE

D OR 

DISAGREE 

4 

NEUTRAL 8.7 NEUTRAL 9.6 NEUTRAL 7 NEUTRAL 1

6 

PARTIALLY 

SATIFIED OR 

PARTIALLY 

AGREE 

45.

4 

PARTIALLY 

SATIFIED OR 

PARTIALLY 

AGREE 

34.

4 

PARTIALLY 

SATIFIED OR 

PARTIALLY 

AGREE 

29 PARTIALLY 

SATIFIED OR 

PARTIALLY 

AGREE 

3

7 

FULLY 

SATISFIED 

OR HIGHLY 

AGREE 

51.

4 

FULLY 

SATISFIED 

OR HIGHLY 

AGREE 

53.

6 

FULLY 

SATISFIED 

OR HIGHLY 

AGREE 

62 FULLY 

SATISFIED 

OR HIGHLY 

AGREE 

4

1 

TABLE NO:4 

CULTURAL IMAGES 

RATE OF INTEREST OF LOCAL ARTS 

AND CRAFTS IN KOLKATA (%) 

THE CULTURAL IMAGE ENCOURAGE 

THE SUSTINABILITY (%) 

HIGHLY UNSATISFIED OR 

STRONGLY DISAGREE 

1.5 HIGHLY UNSATISFIED OR 

STRONGLY DISAGREE 

4 

UNSATISFIED OR 

DISAGREE 

5.5 UNSATISFIED OR DISAGREE 5 

NEUTRAL 18 NEUTRAL 24 

PARTIALLY SATIFIED OR 

PARTIALLY AGREE 

45.4 PARTIALLY SATIFIED OR 

PARTIALLY AGREE 

36 

FULLY SATISFIED OR 

HIGHLY AGREE 

29.5 FULLY SATISFIED OR HIGHLY 

AGREE 

31 

TABLE CREATED BY RESEARCHER 

 

TABLE CREATED BY RESEARCHER 
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FIG NO: 5 Cultural images; a) Rate of cultural attraction in Kolkata, b) Rate of 

historical attraction in Kolkata, c) Rate of cultural festivals/events in Kolkata, d) Rate of 

quality of culture experiences, e) Rate of local arts and crafts in Kolkata, f) The cultural 

image encourages the sustainability. 

 

5.3 CULTURAL IMAGES 

• 51.4 % of total surveyed respondents are fully satisfied cultural attractions in Kolkata. 

45.4% of sample tourist are partially satisfied with this fact, 8.7% of total respondents 

become neutral on this fact, about 3.8% of total respondents were not ready to accept 

this matter. (Figure 5a) 

• 10. In this research 53.6% of sample respondents are fully satisfied with historical 

attractions in Kolkata, and 34.4% of respondents are partially satisfied in this matter. 

Some neutral responses are obtained from 9.6 % of surveyed respondents, about 3 % 

(2.6%) of the sample respondents are not ready to accept (unsatisfied) this fact. (Figure 

5b) 

• 11. 62% of the total respondents ware fully satisfied with the attractive cultural festivals 

/ events in the Kolkata. 29% of the total respondents were marked with the partial 

satisfaction levels. Another 7% and 2% of the sampled respondents were marked as the 

Neutral and unsatisfied respectively. (Figure 5c) 

• 12. 41% of total respondents are fully satisfied with the quality of cultural experience 

in Kolkata. 37% of total respondents are marked with partial satisfaction levels. Another 
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16% and 6% of the sampled respondents are marked as the Neutral and unsatisfied 

respectively. (Figure 5d) 

• 13. In this research 29.5% of total respondents are fully satisfied with local arts and 

crafts in Kolkata. 45.4% of respondents are partially satisfied with this fact. some 

neutral responses are obtained from 18 % of surveyed respondents, and 6% of the 

sampled respondents were marked as unsatisfied respectively. (Figure 5e) 

• The cultural image can encourage the sustainability and the responses are noted here as 

followers:  

A) 31% of total respondents are fully agreed. 

B) 36% of total respondents are partially agreed. 

C)24% of total respondents are neutral with this fact. 

D) about 9% of total respondents are disagreed and highly disagreed with this matter. 

(Figure 5f) 

 

  

TABLE NO:5 

ENVIRONMENTAL IMAGE  

RATE OF 

INTERESTING 

NATURAL 

ATTRACTION IN 

KOLKATA (%) 

NATURAL 

ATTRACTION CAN 

STIMULATE THE 

SUSTAINABILITY OF 

THE KOLKATA (%) 

RATE OF CLEAN 

AND TIDY 

ENVIRONMENT IN 

KOLKATA (%) 

THE 

ENVIRONMENTAL 

ISSUE IN KOLKATA 

CAN STIMULATE 

THE 

SUSTAINIBILITY 

ISSUE OF 

KOLKATA (%) 

HIGHLY 

UNSATISFIED 

OR 

STRONGLY 

DISAGREE 

3.1 HIGHLY 

UNSATISFIED 

OR 

STRONGLY 

DISAGREE 

6.9 HIGHLY 

UNSATISFIED 

OR 

STRONGLY 

DISAGREE 

7.4 HIGHLY 

UNSATISFIED 

OR 

STRONGLY 

DISAGREE 

6 

UNSATISFIED 

OR DISAGREE 

7.2 UNSATISFIED 

OR DISAGREE 

15 UNSATISFIED 

OR DISAGREE 

14.5 UNSATISFIED 

OR DISAGREE 

8 

NEUTRAL 25.7 NEUTRAL 42.1 NEUTRAL 42.1 NEUTRAL 35 

PARTIALLY 

SATIFIED OR 

PARTIALLY 

AGREE 

13 PARTIALLY 

SATIFIED OR 

PARTIALLY 

AGREE 

23 PARTIALLY 

SATIFIED OR 

PARTIALLY 

AGREE 

23 PARTIALLY 

SATIFIED OR 

PARTIALLY 

AGREE 

36 

FULLY 

SATISFIED OR 

HIGHLY 

AGREE 

32 FULLY 

SATISFIED OR 

HIGHLY 

AGREE 

13.1 FULLY 

SATISFIED OR 

HIGHLY 

AGREE 

13.1 FULLY 

SATISFIED OR 

HIGHLY 

AGREE 

15 

TABLE CREATED BY RESEARCHER 
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FIG NO: 6 Environmental images; a) Rate of natural attractions in Kolkata, b) Natural 

attraction can stimulate the sustainability of the Kolkata, c) Rate of clean and tidy 

environment in Kolkata, d) The environment issue can stimulate the sustainability in 

Kolkata, e) Preservation of natural areas can stimulate the sustainability in Kolkata, f) 

Level of Air pollution in Kolkata. 

 

 

 

TABLE NO:6 

ENVIRONMENTAL IMAGES 

PRESERVATION OF NATURAL 

AREAS CAN SIMULATE THE 

SUSTAINABILITY IN KOLKATA (%) 

LEVEL OF AIR POLLUTION IN KOLKATA 

(%) 

HIGHLY UNSATISFIED OR 

STRONGLY DISAGREE 

2 HIGHLY UNSATISFIED OR 

STRONGLY DISAGREE 

3 

UNSATISFIED OR 

DISAGREE 

1.9 UNSATISFIED OR 

DISAGREE 

20 

NEUTRAL 18 NEUTRAL 24 

PARTIALLY SATIFIED OR 

PARTIALLY AGREE 

45.4 PARTIALLY SATIFIED OR 

PARTIALLY AGREE 

24.6 

FULLY SATISFIED OR 

HIGHLY AGREE 

29.5 FULLY SATISFIED OR 

HIGHLY AGREE 

28.4 

TABLE CREATED BY RESEARCHER 
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5.4 ENVIRONMENTAL IMAGES 

• In this research 32% of sample respondents are fully satisfied with natural attractions 

in Kolkata.13% of respondents are partly satisfied with this fact. Another 25.7% and 

10.3% of the sampled respondents were marked as the Neutral and unsatisfied 

respectively. (Figure 6a) 

• Natural attraction can simulate the sustainability in Kolkata and the responses are noted 

here as followers:  

A)13.1% of total respondents are fully agreed. 

B)23% of total respondents are partially agreed. 

C)42.1% of total respondents are neutral with this fact. 

D) about 22% (21.9%) of total respondents are disagreed and highly disagreed with this 

matter. (Figure 6b) 

• In this research 13.1% of sample respondents are fully satisfied a clean and tidy 

environment in Kolkata, and 23% of respondents are partially satisfied in this matter. 

some neutral responses are obtained from 42.1 % of surveyed respondents, about 22% 

(21.9%) of the sample respondents are not ready to accept (unsatisfied) this fact. (Figure 

6c) 

• The environment issue can promote the sustainability in Kolkata and the responses are 

noted here as followers:  

A)15% of total respondents are fully agreed. 

B)36% of total respondents are partially agreed. 

C)35% of total respondents are neutral with this fact. 

D) 14% of total respondents are disagreed and highly disagreed with this matter. (Figure 

6d). 

• Preservation of natural areas can simulate the sustainability in Kolkata and the 

responses are noted here as followers:  

A) about 30% (29.5%) of total respondents are fully agreed. 

B) 45.4% of total respondents are partially agreed. 

C) 18% of total respondents are neutral with this fact. 

D) about 4% (3.9%) of total respondents are disagreed and highly disagreed with 

this matter. (Figure 6e) 

• About 28% (28.4%) of total respondents are fully agreed with the level of air pollution 

in Kolkata. 24.6% of total respondents are marked with partial satisfaction levels. 
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Another 24% and 23% of the sampled respondents were marked as the Neutral and 

unsatisfied respectively. (Figure 6f) 

 

 

 

TABLE NO:7 

ENVIRONMENTAL IMAGES 

LEVEL OF WATER 

POLLUTION IN KOLKATA 

(%) 

LEVEL OF NOISE 

POLLUTION IN 

KOLKATA (%) 

LEVEL OF TRAFFIC 

CONGESTION ISSUE 

IN KOLKATA (%) 

HIGHLY UNSATISFIED 

OR STRONGLY 

DISAGREE 

5 HIGHLY 

UNSATISFIED 

OR STRONGLY 

DISAGREE 

1.9 HIGHLY 

UNSATISFIED 

OR STRONGLY 

DISAGREE 

6 

UNSATISFIED OR 

DISAGREE 

19 UNSATISFIED 

OR DISAGREE 

2 UNSATISFIED 

OR DISAGREE 

15 

NEUTRAL 26 NEUTRAL 18 NEUTRAL 23 

PARTIALLY SATIFIED 

OR PARTIALLY AGREE 

31 PARTIALLY 

SATIFIED OR 

PARTIALLY 

AGREE 

45.4 PARTIALLY 

SATIFIED OR 

PARTIALLY 

AGREE 

27 

FULLY SATISFIED OR 

HIGHLY AGREE 

20 FULLY 

SATISFIED OR 

HIGHLY AGREE 

29. 5 FULLY 

SATISFIED OR 

HIGHLY AGREE 

29 

TABLE CREATED BY RESEARCHER 
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TABLE NO:8 

SOCIOECONOMIC IMAGES 

RATE SAFETY IN THE 

CITY (%) 

ROAD SAFETY IN AN 

IMPORTANT ISSUE IN 

SUSTAINABILITY (%) 

RATE OF LOCAL 

ECONOMY IN KOLKATA 

(%) 

HIGHLY 

UNSATISFIED 

OR 

STRONGLY 

DISAGREE 

2 HIGHLY 

UNSATISFIED OR 

STRONGLY 

DISAGREE 

3 HIGHLY 

UNSATISFIED OR 

STRONGLY 

DISAGREE 

2 

UNSATISFIED 

OR 

DISAGREE 

4.2 UNSATISFIED OR 

DISAGREE 

4 UNSATISFIED OR 

DISAGREE 

5.1 

NEUTRAL 31.7 NEUTRAL 20 NEUTRAL 18 

PARTIALLY 

SATIFIED OR 

PARTIALLY 

AGREE 

43.7 PARTIALLY 

SATIFIED OR 

PARTIALLY AGREE 

43 PARTIALLY 

SATIFIED OR 

PARTIALLY AGREE 

45.4 

FULLY 

SATISFIED 

OR HIGHLY 

AGREE 

16.4 FULLY SATISFIED 

OR HIGHLY AGREE 

 20 FULLY SATISFIED 

OR HIGHLY AGREE 

29.5 

TABLE CREATED BY RESEARCHER 
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FIG NO: 7 Environmental images and Socioeconomic images; a) level of water pollution 

in Kolkata, b) Level of noise pollution in Kolkata, c) Level of traffic congestion issue in 

Kolkata, d) Rate of safety in the Kolkata, e) Road safety an important issue of 

sustainability, f) Rate of local economy in Kolkata 

 

• In this research 20% of the sample respondents are fully satisfied with level of water 

pollution in Kolkata, and 31% of respondents are partially satisfied in this matter. some 

neutral responses are obtained from 26 % of surveyed respondents, about 24% of the 

sample respondents are not ready to accept (unsatisfied) this fact. (Figure 7a) 

• About 30% (29. 5%) of the total respondents are fully satisfied with the level of noise 

pollution in the Kolkata. 45.4% of the total respondents are marked with the partial 

satisfaction levels. Another 18% and about 4% (3.9%) of the sampled respondents were 

marked as the Neutral and unsatisfied respectively. (Figure 7b) 

• 29% of the total respondents are fully agreed with the level of traffic congestion issue 

in Kolkata. 27% of total respondents are marked with partial satisfaction levels. Another 

23% and 21% of the sampled respondents are marked as the Neutral and disagreed 

respectively. (Figure 7c) 

5.5 SOCIOECONOMIC IMAGES 

• In this research about 16% (16.4%) of sample respondents are fully satisfied with rate 

of safety in Kolkata, and 43.7% of respondents are partially satisfied in this matter. 

some neutral responses are obtained from 31.7% of surveyed respondents, about 8% 
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(8.2%) of the sample respondents are not ready to accept (unsatisfied) this fact. (Figure 

7d) 

• Road safety is an important issue of the sustainability in Kolkata and the responses are 

noted here as followers:  

             A)20% of total respondents are fully agreed. 

             B)43% of total respondents are partially agreed. 

            C)30% of total respondents are neutral with this fact. 

            D) 7% of total respondents are disagreed and highly disagreed with this matter. (Figure 

7e)     

• About 30% (29.5%) of total respondents are fully agreed with rate of local economy 

in Kolkata. 45.4% of total respondents are marked with partial satisfaction levels. 

Another 18% and about 7% of (7.1%) the sampled respondents are marked as the 

Neutral and disagreed respectively. (Figure 7f) 

 

 

 

  

 

 

TABLE NO:9 

SOCIOECONOMIC IMAGES 

ECONOMY IS A PILLAR OF 

SUSTAINABILITY (%) 

RATE OF PUBLIC 

TRANSPORTATION 

SYSTEM IN KOLKATA (%) 

PUBLIC 

TRANSPORTATION IS 

ONE OF THE MOST 

IMPORTANT PILLARS OF 

SUSTAINABILITY (%) 

HIGHLY 

UNSATISFIED OR 

STRONGLY 

DISAGREE 

2.3 HIGHLY 

UNSATISFIED OR 

STRONGLY 

DISAGREE 

3 HIGHLY 

UNSATISFIED OR 

STRONGLY 

DISAGREE 

2.1 

UNSATISFIED OR 

DISAGREE 

3.2 UNSATISFIED OR 

DISAGREE 

4 UNSATISFIED OR 

DISAGREE 

2.3 

NEUTRAL 20.3 NEUTRAL 18 NEUTRAL 23.1 

PARTIALLY 

SATIFIED OR 

PARTIALLY AGREE 

40.1 PARTIALLY 

SATIFIED OR 

PARTIALLY AGREE 

45 PARTIALLY 

SATIFIED OR 

PARTIALLY AGREE 

37.9 

FULLY SATISFIED 

OR HIGHLY AGREE 

34.1 FULLY SATISFIED 

OR HIGHLY AGREE 

30 FULLY SATISFIED 

OR HIGHLY AGREE 

34.6 

TABLE CREATED BY RESEARCHER 
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FIG NO: 8 Socioeconomic images; a) Economy is a pillar of the sustainability, b) Rate of 

public transportation system in Kolkata, c) Public transportation in one of the most 

important pillars of sustainability, d) Rate of nightlife and entertainment centers in 

Kolkata, e) Entertainment centers are required to upgrade the sustainability issue in 

Kolkata. 

 

• Economy is a pillar of sustainability in Kolkata and the responses are noted here as 

followers:  

              A)34.1% of total respondents are fully agreed. 

TABLE NO:10 

SOCIOECONOMIC IMAGES 

RATE OF NIGHTLIFE AND 

ENTERTAINMENT CENTERS IN 

KOLKATA (%) 

ENTERTAINMENT CENTERS ARE 

REQUIRED TO UPGRADE THE 

SUSTAINABILITY ISSUE IN KOLKATA 

(%) 

HIGHLY UNSATISFIED OR 

STRONGLY DISAGREE 

2 HIGHLY UNSATISFIED OR 

STRONGLY DISAGREE 

4 

UNSATISFIED OR 

DISAGREE 

5 UNSATISFIED OR 

DISAGREE 

3.4 

NEUTRAL 21 NEUTRAL 26.9 

PARTIALLY SATIFIED OR 

PARTIALLY AGREE 

44 PARTIALLY SATIFIED OR 

PARTIALLY AGREE 

41.1 

FULLY SATISFIED OR 

HIGHLY AGREE 

28 FULLY SATISFIED OR 

HIGHLY AGREE 

24.6 

TABLE CREATED BY RESEARCHER 
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              B)40.1% of total respondents are partially agreed. 

              C)20.3% of total respondents are neutral with this fact. 

             D) 5.5% of total respondents are disagreed and highly disagreed with this matter.      

(Figure 8a) 

• In this research about 30 %of sample respondents are fully satisfied with the public 

transportation system in Kolkata, and 45% of respondents are partially satisfied in this 

matter. some neutral responses are obtained from 18% of surveyed respondents, about 

7 % of the sample respondents are not ready to accept (unsatisfied) this fact. (Figure 

8b) 

• Public transportation is one of the most important pillars of sustainability in Kolkata 

and the responses are noted here as followers:  

             A)34.6% of total respondents are fully agreed. 

             B) about 38% (37.9%) of total respondents are partially agreed. 

             C)23.1% of total respondents are neutral with this fact. 

             D) 4.4% of total respondents are disagreed and highly disagreed with this matter. 

(Figure 8c) 

• 28% of sample respondents are fully satisfied with rate of nightlife and entertainment 

centres in Kolkata, and 44% of respondents are partially satisfied in this matter. Some 

neutral responses are obtained from 21% of surveyed respondents, about 7 %of the 

sample respondents are not ready to accept (unsatisfied) this fact. (Figure 8d) 

• Entertainment centres are required to upgrade the sustainability issue in Kolkata and the 

responses are noted here as followers:  

            A)24.6% of total respondents are fully agreed. 

            B) about 41% (41.1%) of total respondents are partially agreed. 

            C) about 27% (26.9%) of total respondents are neutral with this fact. 

            D) 7.4% of total respondents are disagreed and highly disagreed with this matter. 

(Figure 8e) 
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TABLE NO:11 

SOCIOECONOMIC IMAGES 

RATE OF SHOPPING 

FACILITIES IN 

KOLKATA (%) 

SHOPPING 

BEHAVIOUR AND 

PRICE ARE THE 

IMPORTANT PILLAR 

FOR THE URBAN 

SUSTAINIBILITY (%) 

RATE OF 

REASONABLE 

PRICES OF GOODS 

AND SERVICES IN 

KOLKATA (%) 

HIGHLY 

UNSATISFIED 

OR 

STRONGLY 

DISAGREE 

2.1 HIGHLY 

UNSATISFIED 

OR 

STRONGLY 

DISAGREE 

1.1 HIGHLY 

UNSATISFIED 

OR 

STRONGLY 

DISAGREE 

3 

UNSATISFIED 

OR DISAGREE 

2.8 UNSATISFIED 

OR DISAGREE 

2.2 UNSATISFIED 

OR DISAGREE 

5 

NEUTRAL 11 NEUTRAL 16.5 NEUTRAL 14 

PARTIALLY 

SATIFIED OR 

PARTIALLY 

AGREE 

34.4 PARTIALLY 

SATIFIED OR 

PARTIALLY 

AGREE 

39.6 PARTIALLY 

SATIFIED OR 

PARTIALLY 

AGREE 

46 

FULLY 

SATISFIED OR 

HIGHLY 

AGREE 

42.9 FULLY 

SATISFIED OR 

HIGHLY 

AGREE 

40.7 FULLY 

SATISFIED OR 

HIGHLY 

AGREE 

32 

TABLE NO:12 

SOCIOECONOMIC IMAGES 

RATE OF TOURIST 

ATTRACTION 

ACTIVITIES IN 

KOLKATA (%) 

SOCIOECONOMIC 

IMAGE IS A PILLAR OF 

THE SUSTAINABILITY 

AND THUS IT MOTIVE 

THE ISSUE (%) 

HIGHLY 

UNSATISFIED OR 

STRONGLY 

DISAGREE 

1.1 HIGHLY 

UNSATISFIED OR 

STRONGLY 

DISAGREE 

1.4 

UNSATISFIED OR 

DISAGREE 

3.8 UNSATISFIED OR 

DISAGREE 

3.3 

NEUTRAL 14.8 NEUTRAL 19.2 

PARTIALLY 

SATIFIED OR 

PARTIALLY 

AGREE 

46.4 PARTIALLY 

SATIFIED OR 

PARTIALLY 

AGREE 

38.9 

FULLY SATISFIED 

OR HIGHLY 

AGREE 

33. 9 FULLY SATISFIED 

OR HIGHLY 

AGREE 

26.9 

TABLE NO:13 

TOURIST SATISFACTION 

RATE OF ENJOYMENT 

WHILE TRAVELING IN THE 

CITY (%) 

HIGHLY 

UNSATISFIED OR 

STRONGLY 

DISAGREE 

2 

UNSATISFIED OR 

DISAGREE 

3 

NEUTRAL 16 

PARTIALLY 

SATIFIED OR 

PARTIALLY 

AGREE 

39 

FULLY SATISFIED 

OR HIGHLY AGREE 

40 

TABLE CREATED BY RESEARCHER 

 

TABLE CREATED BY 

RESEARCHER 
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FIG NO: 9 Socioeconomic images and Tourist satisfaction; a) Rate of shopping facilities 

in Kolkata, b) Shopping behaviour and price are the important pillar for urban 

sustainability, c) Rate of reasonable prices of goods and services in Kolkata, d) Rate of 

tourist attraction and activities in Kolkata, e) Socioeconomic image is a pillar of the 

sustainability and thus it motivates the issue, f) Rate of enjoyment while traveling in the 

city. 

 

• 42.9% of total respondents are fully agreed with the rate of shopping facilities in 

Kolkata. 34.4% of total respondents are marked with partial satisfaction levels. Another 

11% and about 5% (4.9%) of the sampled respondents are marked as the Neutral and 

disagreed respectively. (Figure 9a) 

• Shopping behaviour and price are important pillar for the urban sustainability and the 

responses are noted here as followers:  

             A) 40.7% of total respondents are fully agreed. 

             B) about 40% (39.6%) of total respondents are partially agreed. 

            C) about 17% (16.5) of total respondents are neutral with this fact. 

            D) 3.3% of total respondents are disagreed and highly disagreed with this matter. 

(Figure 9b) 

• In this research about 32 %of sample respondents are fully satisfied with the rate of 

reasonable prices goods and services in Kolkata, and 46% of respondents are partially 
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satisfied in this matter. some neutral responses are obtained from 14% of surveyed 

respondents, about 8%of the sample respondents are not ready to accept (unsatisfied) 

this fact. (Figure 9c) 

• About 40% (33. 9%) of the total respondents are fully satisfied with rate of tourist 

attractions and activities in the Kolkata. 46.4% of the total respondents are marked with 

the partial satisfaction levels. Another 14.8% and about 5% (4.9%) of the sampled 

respondents were marked as the Neutral and unsatisfied respectively. (Figure 9d) 

• Socio – economic image is a pillar of sustainability and thus it motivates the issue and 

the responses are noted here as followers:  

            A)26.9% of total respondents are fully agreed. 

            B) about 49% (38.9%) of total respondents are partially agreed. 

           C) about 19% (19.2) of total respondents are neutral with this fact. 

           D) 4.7% of total respondents are disagreed and highly disagreed with this matter. (Figure 

9e) 

 

5.6 TOURIST SATISFACTION 

• In this research about 40%of sample respondents are fully satisfied with the rate of 

enjoyment while traveling in Kolkata, and 39% of respondents are partially satisfied in 

this matter. some neutral responses are obtained from 16% of surveyed respondents, 

about 5%of the sample respondents are not ready to accept (unsatisfied) this fact. 

(Figure 9f) 

TABLE NO:14 

TOURIST SATISFACTION 

COMPARED TO OTHER 

TRAVEL DESTINATION THE 

CITY IS BETTER (%) 

ENJOYMENT IN THE KOLKATA 

WILL MOTIVATE THE 

SUSTAINABILITY OF THE CITY 

(%) 

HIGHLY UNSATISFIED 

OR STRONGLY 

DISAGREE 

4 HIGHLY UNSATISFIED 

OR STRONGLY 

DISAGREE 

3 

UNSATISFIED OR 

DISAGREE 

3.1 UNSATISFIED OR 

DISAGREE 

3.2 

NEUTRAL 19.7 NEUTRAL 20.6 

PARTIALLY SATIFIED 

OR PARTIALLY AGREE 

41.5 PARTIALLY SATIFIED 

OR PARTIALLY AGREE 

37.8 
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FULLY SATISFIED OR 

HIGHLY AGREE 

31.7 FULLY SATISFIED OR 

HIGHLY AGREE 

35.6 

TABLE NO:15 

DESTINATION LOYALTY 

RATE OF 

ENCOURAGE 

FRIENDS AND 

FAMILY TO VISIT 

THE CITY (%) 

RATE OF REVISIT 

THE CITY TN THE 

NEAR FUTURE (%) 

RATE OF THE CITY 

IS A PREFERRED 

CHOICE OF 

TRAVEL 

DESTINATION (%) 

DESTINATION 

LOYALTY CAN 

MOTIVE 

SUSTAINABILITY 

(%) 

HIGHLY 

UNSATISFIED 

OR 

STRONGLY 

DISAGREE 

2.4 HIGHLY 

UNSATISFIED 

OR 

STRONGLY 

DISAGREE 

1 HIGHLY 

UNSATISFIED 

OR 

STRONGLY 

DISAGREE 

3 HIGHLY 

UNSATISFIED 

OR 

STRONGLY 

DISAGREE 

3.2 

UNSATISFIED 

OR 

DISAGREE 

2.5 UNSATISFIED 

OR 

DISAGREE 

4.5 UNSATISFIED 

OR 

DISAGREE 

4 UNSATISFIED 

OR 

DISAGREE 

5.6 

NEUTRAL 12.6 NEUTRAL 13.1 NEUTRAL 16.4 NEUTRAL 20.3 

PARTIALLY 

SATIFIED OR 

PARTIALLY 

AGREE 

35.5 PARTIALLY 

SATIFIED OR 

PARTIALLY 

AGREE 

34.4 PARTIALLY 

SATIFIED OR 

PARTIALLY 

AGREE 

 41 PARTIALLY 

SATIFIED OR 

PARTIALLY 

AGREE 

38.5 

FULLY 

SATISFIED 

OR HIGHLY 

AGREE 

47 FULLY 

SATISFIED 

OR HIGHLY 

AGREE 

47 FULLY 

SATISFIED 

OR HIGHLY 

AGREE 

36.6 FULLY 

SATISFIED 

OR HIGHLY 

AGREE 

32.4 

TABLE CREATED BY RESEARCHER 

 

TABLE CREATED BY RESEARCHER 
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FIG NO: 10 Tourist satisfaction and Destination loyalty; a) Compared to other travel 

destination with Kolkata, b) Enjoyment in the Kolkata will motivate the sustainability of 

the city, c) Rate of encourage friends and family to visit the city, d) Rate of revisit the 

city in near future, e) Rate of the city is a preferred choice of travel destination, f) 

Destination loyalty can motivate sustainability. 

 

• 31.7% of sample respondents are fully satisfied with compared to other travel 

destination, the city is better, and 41.5% of respondents are partially satisfied in this 

matter. Some neutral responses are obtained from 19.7% of surveyed respondents, 

about 7.1%of the sample respondents are not ready to accept (unsatisfied) this fact. 

(Figure 10a) 

• Enjoyment is the Kolkata will motive the sustainability of the city and the responses 

are noted here as followers:  

             A)35.6% of total respondents are fully agreed. 

          B) about 38% (37.8%) of total respondents are partially agreed. 

          C) about 21% (20.6) of total respondents are neutral with this fact. 

          D) 6.2% of total respondents are disagreed and highly disagreed with this matter. (Figure 

10b) 
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5.7 DESTINATION LOYALTY 

• 47% of total respondents are fully agreed with the rate of encourage friend and family 

to visit the city. 35.5% of total respondents are marked with partial satisfaction levels. 

Another 12.6% and about 5% (4.9%) of the sampled respondents are marked as the 

Neutral and disagreed respectively. (Figure 10c) 

• 47% of sample respondents are fully satisfied with the rate of revisit in the city near 

future, and 34.4% of respondents are partially satisfied in this matter. Some neutral 

responses are obtained from 13.1% of surveyed respondents, about 5.5 %of the sample 

respondents are not ready to accept (unsatisfied) this fact. (Figure 10d) 

• In this research about 36.6%of sample respondents are fully satisfied with the rate of 

the city is preferred choice of travel destination, and 41% of respondents are partially 

satisfied in this matter. some neutral responses are obtained from 16.4% of surveyed 

respondents, about 7%of the sample respondents are not ready to accept (unsatisfied) 

this fact. (Figure 10e) 

• Destination loyalty can motivate sustainability city and the responses are noted here as 

followers:  

            A)32.4% of total respondents are fully agreed. 

            B) about 39% (38.5%) of total respondents are partially agreed. 

            C) about 20% (20.3) of total respondents are neutral with this fact. 

            D) 8.8% of total respondents are disagreed and highly disagreed with this matter. 

(Figure 10f) 
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FIG NO: 11 Destination loyalty; a) Recommended the city to your fellow and friends, b) 

Intention to revisit Kolkata, c) Tourism can boost-up the sustainability issue in the 

Kolkata 

 

 

• In this research, 97.3 % of the sample respondents are recommend the city to their 

fellow and friends. And 2.7% of sample respondents are found as they are not 

recommending the city to their fellow and friends. (Figure 11a) 

 

• In this research, 96.2% of the sampled respondents are revisit the Kolkata in near 

future; and the remaining respondents (around 3.8%) are not revisit the Kolkata in any 

more. (Figure 11b) 

• Tourism can boost -up the sustainability issue in Kolkata and the responses are noted 

here as followers:  

             A) Yes :89 % of total respondents. 

             B) No: 11 % of total respondents. (Figure 11c) 

TABLE NO:16 

DESTINATION LOYALTY 

RECOMMENDED THE 

CITY TO YOUR 

FELLOW AND 

FRIENDS (%) 

INTENTION TO 

REVISIT THE 

KOLKATA (%) 

TOURISM VAN 

BOOST-UP THE 

SUSTAINABILITY 

ISSUE IN KOLKATA 

(%) 

YES 97.3 YES 96.2 YES 89 

NO 2.7 NO 3.8 NO 11 

TABLE CREATED BY RESEARCHER 
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CHAPTER -VI 

 

MODEL ANALYSIS AND DISCUSSION 

 

 SUMMARY OF REGRESSION MODEL-1 

TABLE NO: 17 

Model Summary-1b 

Model R Adjusted R-

square 

Std. error of 

the estimate 

P value 

1 .502 .242 .142 .000 

a. Predictors: (constant): Gender, Religion, Age, Education, Number 

of visits, Cultural image, Environmental image, Socio-economic 

image 

b. Dependent variable: Recommend the city 

 

In the table no 17, the model summary tells that the value of Adjusted R square, which indicates 

how much of the dependent variable can be explained or predicted by the predictors. here in 

the model the adjusted R-square is 0.242 dependent variable can be described the by the eight 

independent variables. This model is significant at 95% confidence level as the P value 

obtained as 0.000. 

 

SUMMARY OF REGRESSION MODEL-2 

 

 

 

 

 

 

 

 

TABLE NO: 18 

Model Summary-2b 

Model R Adjusted R-

square 

Std. error of 

the estimate 

P value 

2 .444 .342 .142 .000 

c. Predictors: (constant) Gender, Religion, Age, Education, Number of 

visits, Cultural image, Environmental image, Socio-economic image 

a. Dependent variable: Intention to revisit 
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In the table no 18, the model summary tells that the value of adjusted R square, which indicates 

how much of the dependent variable can be explained or predicted by the predictors. here in 

the model the adjusted R-square is 0.342. dependent variable can be described the by the eight 

independent variables. This model is significant at 95% confidence interval as the P value 

obtained as 0.000. 

 

SUMMARY OF REGRESSION MODEL-3 

 

 

In the table no 19, the model summary tells that the value of adjusted R square, which indicates 

how much of the dependent variable can be explained or predicted by the predictors. here in 

the model the adjusted R-square is 0.342. dependent variable can be described the by the eight 

independent variables. This model is significant at 95% confidence interval as the P value 

obtained as 0.000. 

  

TABLE NO: 19 

Model Summary-3b 

Model R Adjusted R-

square 

Std. error of 

the estimate 

P value 

3 .412 .342 .342 .000 

a. Predictors: (constant) Gender, Religion, Age, Education, Number of 

visits, Cultural image, Environmental image, Socio-economic image  

b. Dependent variable: Boost up sustainability 
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CHAPTER – VII 

MAJOR FINDINGS 

• In this research, 40.4% of the total respondents spend their time to visit Kolkata with 

their family and friends. 

• In this study, 62% of the total respondents were fully satisfied with the attractive 

cultural festivals / events in the Kolkata. 

• In this research, 41% of total respondents are fully agree with the quality of cultural 

experience in Kolkata. 

• In this research 29.5% of total respondents are fully satisfied with local arts and crafts 

in Kolkata. 

• In this study, 36% of total respondents are partially agree with this fact that the cultural 

image encourage the sustainability. 

• In this research, 32% of sample respondents are fully satisfied with natural attractions 

in Kolkata. 

• In this paper, 42.1% of total respondents are neutral with this fact that natural attraction 

can simulate the sustainability in Kolkata. 

• In this study, 42.1% of total respondents are partially satisfied with a clean and tidy 

environment in Kolkata. 

• In this research, 36% of total respondents are partially agree with this fact that the 

environment issue can promote the sustainability in Kolkata. 

• In this paper, about 30% (29.5%) of total respondents are fully agree with this fact that 

preservation of natural areas can simulate the sustainability in Kolkata. 

• In this research, about 28% (28.4%) of total respondents are fully satisfied with the 

level of air pollution in Kolkata. 

• In this study, about 24% of the sample respondents are not ready to accept (unsatisfied) 

with level of water pollution in Kolkata. 

• In this study, 45.4% of the total respondents are marked with the partial satisfaction 

levels with the level of noise pollution in the Kolkata. 

• In this research, 29% of the total respondents are fully agreed with the level of traffic 

congestion issue in Kolkata. 

• In this paper, 43.7% of respondents are partially satisfied in this matter that rate of 

safety in Kolkata. 
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• In this study, 43% of total respondents are partially agree with this fact that road safety 

is an important issue of the sustainability in the Kolkata. 

• In this research, 45.4% of total respondents are marked with partial satisfaction levels 

with rate of local economy in Kolkata. 

• In this paper, 40.1% of total respondents are partially agree with this fact that economy 

is a pillar of sustainability in Kolkata. 

• In this study, 45% of respondents are partially satisfied in this matter that with the 

public transportation system in Kolkata. 

• In this paper, about 38% (37.9%) of total respondents are partially agree with this fact 

that public transportation is one of the most important pillars of sustainability in 

Kolkata. 

• In this study, 44% of respondents are partially satisfied in this matter that is rate of 

nightlife and entertainment centres in Kolkata. 

• In this research, about 41% (41.1%) of total respondents are partially agree with this 

fact that entertainment centres are required to upgrade the sustainability issue in 

Kolkata. 

• In this study, 42.9% of total respondents are fully agreed with the rate of shopping 

facilities in Kolkata. 

• In this paper, 40.7% of total respondents are fully agree with this fact that shopping 

behaviour and price are important pillar for the urban sustainability. 

• In this research, about 32% of sample respondents are fully satisfied with the rate of 

reasonable prices goods and services in Kolkata. 

• In this paper, about 40% (33. 9%) of the total respondents are fully satisfied with rate 

of tourist attractions and activities in the Kolkata.  

• In this study, about 49% (38.9%) of total respondents are partially agree with this fact 

that Socio – economic image is a pillar of sustainability and thus it motivates the issue. 

• In this research, about 40%of sample respondents are fully satisfied with the rate of 

enjoyment while traveling in Kolkata, 

• In this study, 41.5% of respondents are partially satisfied in this matter that compared 

to other travel destination, the city is better. 

• In this paper, 35.6% of total respondents are fully agree with this fact that enjoyment is 

the Kolkata will motive the sustainability of the city. 
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• In this paper, 47% of total respondents are fully agree with the rate of encourage friend 

and family to visit the city. 

• In this research, 47% of sample respondents are fully satisfied with the rate of revisit in 

the city near future. 

• In this research, about 36.6%of sample respondents are fully satisfied with the rate of 

the city is preferred choice of travel destination. 

• In this study, about 39% (38.5%) of total respondents are partially agree with this fact 

that destination loyalty can motivate sustainability city. 

• In this paper, 97.3 % of the sample respondents are recommend the city to their fellow 

and friends. 

• In this research, 96.2% of the sampled respondents are revisit the Kolkata in near future. 

• In this study, 89 % of total respondents are fully satisfied with this fact that tourism can 

boost -up the sustainability issue in Kolkata. 

  



 

38 | P a g e  
 

CHAPTER – VIII 

 

SUGGESTION AND RECCOMENDATION 

 

• Destination Loyalty provide a satisfy tour for tourists and make a good relation with 

environmental images, cultural images, and also socioeconomic images. It grows up 

the sustainability of local areas. 

• Local Government should be step to encourage this kind of tourism perspectives. 

• The NGOs must play necessary role to encourage tourist for the growth of local 

tourism. 

• Destination loyalty can modify the issue of sustainability with environmental images, 

cultural images, and also socioeconomic images.  

• A secured Bottom-up approach is needed any perspectives at the integrated level. 

• Local people aware for growth of local tourism and involves this kind of activities. 

• The tourist must be understanding local culture, environment, socioeconomic image 

to encourage Destination Loyalty. 
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CHAPTER – IX 

 

CONCLUSION   

This research focuses on the Destination loyalty and its' relation with the 

sustainability in Kolkata. The study also intended tourists’ perceptions about 

Kolkata which is in evidently a popular tourist spot. Destination loyalty is a key of 

sustainability. The objective of the research tourist perception on Kolkata as a 

popular tourist spot and its Destination loyalty. This perception has been classified 

as socio – demographic variables including gender, age, education level, income 

and occupation. The majority of the studies have applied them to investigate their 

influence on tourist's perception of impact on destination image (cultural image, 

socio-economic image and environmental image) as a tool of measurement of 

tourist's perception of destination loyalty. 
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CHAPTER – IX 
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APPENDIX 

 

• Name 

• Gender 

               Male 

              Female 

 •  Age range 

19 years old and below 

20–29 years old 

30–39 years old 

40–49 years old 

50 years old and above 

• Nationality region 

India 

Bangladesh 

Other: 

• Highest education level 

High school certificate 

Bachelor’s degree 

Master’s degree 

PhD 

Diploma 

Other: 

• Number of times visited Kolkata 

1 time 

2–10 times 

More than 10 times 

• Purpose of visiting Kolkata 

For a vacation/leisure 

For business/work 
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For an academic purpose 

To be with friends/family 

For health issue 

Others 

• No of Indian cities visited besides Kolkata 

None 

1–2 cities 

3 cities or more 

• Number of media platforms used to follow official tourism sites 

None 

1–2 media 

3 media or more 

CULTURAL IMAGE  

 

• Rate of Interesting cultural attractions in Kolkata according to you 

1 

2 

3 

4 

5 

• Rate of Interesting historical attractions in Kolkata according to you 

1 

2 

3 

4 

5 

• Rate of Attractive cultural festivals/events in Kolkata according to you 

1 

2 

3 
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4 

5 

• Rate of Quality of cultural experiences according to you 

1 

2 

3 

4 

5 

• Rate of Interest of local arts and crafts in Kolkata according to you 

1 

2 

3 

4 

5 

ENVIRONMENTAL IMAGE 

• Rate of Interesting natural attractions in Kolkata according to you 

1 

2 

3 

4 

5 

• Rate of Clean and tidy environment in Kolkata according to you 

1 

2 

3 

4 

5 

• Rate of preservation of natural areas in Kolkata according to you 

1 

2 
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3 

4 

5 

• level of water pollution in Kolkata according to you 

1 

2 

3 

4 

5 

• level of air pollution in Kolkata according to you 

1 

2 

3 

4 

5 

• level of noise pollution in Kolkata according to you 

1 

2 

3 

4 

5 

• Level of traffic congestion issue in Kolkata according to you 

1 

2 

3 

4 

5 
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 SOCIOECONOMIC IMAGE 

• Rate of Safety in the city according to you 

1 

2 

3 

4 

5 

• Rate of local economy in Kolkata according to you 

1 

2 

3 

4 

5 

• Rate of public transportation system in Kolkata according to you 

1 

2 

3 

4 

5 

• Rate of shopping facilities in Kolkata according to you 

1 

2 

3 

4 

5 

• Rate of Reasonable prices of goods and services in Kolkata according to you 

1 

2 

3 

4 
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5 

• Rate of tourist attractions and activities in Kolkata according to you 

1 

2 

3 

4 

5 

TOURIST SATISFACTION 

• Rate of Enjoyment while traveling in the city according to you 

1 

2 

3 

4 

5 

• Compared to other travel destinations, the city is better 

1 

2 

3 

4 

5 

 DESTINATION LOYALTY 

• Rate of positive things about the city according to you 

1 

2 

3 

4 

5 

• Rate of encourage friends and family to visit the city according to you 

1 

2 
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3 

4 

5 

• Rate of revisit the city in the near future according to you 

1 

2 

3 

4 

5 

• Rate of the city is a preferred choice of travel destination according to you 

1 

2 

3 

4 

5 
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PREFACE 

 

 

 

The present report is outcome of syllabus- oriented dissertation on topic “A Comparative study 

on present scenario of terracotta workers in Panchmura village and Ghurni village in 

West Bengal”. The objective of this study is to extent the knowledge about terracotta workers 

socio-economic condition, problems and solutions. 

Panchmura village is situated in Taldangra block in Bankura district, West Bengal. In this village 

people depend on terracotta works. They practice terracotta from ancient period. In this village 

people not change their old techniques. Other hand Ghurni people takes update techniques. Due 

to the modernization Ghurni people include this occupation and practice new products. Present 

day Ghurni people perform terracotta work well than Panchmura village. 

Here the study mainly focused on the differences between techniques and socio-economic 

condition in Panchmura village and Ghurni. I have also found several problems and 

tried to give some recommendations based on the related problem. 
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CHAPTER – I 

INTRODUCTION  

Bishnupur, a municipal town in the modern day of Bankura district in West Bengal, was a centre 

of music, art, and architecture for hundreds of years. Among other things, the town is well-

known for its terracotta temples, extensively embellished with carved and moulded terracotta 

decorations made from the locally available laterite clay. These temples are associated with the 

Gaudiya Vaishnava faith, dating back to seventeenth century. Apart from its temple architecture, 

Bishnupur is also well-known for the craftsmanship of its terracotta figurines, pottery, jewellery, 

and other decorative artefacts. In recent years, artisans from Panchmura, a Bankura town not too 

far from Bishnupur, have also been churning out thousands of terracotta panels emulating the 

bas-reliefs of the terracotta temples of Bishnupur. These panels not only serve as mementos and 

curios for tourists to carry back home, but have also been increasingly used to decorate the 

facades of newer constructions, both religious and secular (Dasgupta 2000).  

 Ghurni village is located in Krishnagar I subdivision of Nadia district in West Bengal, India. It 

is situated 13km away from sub-district headquarter Baruihuda (tehsildar office) and 4km away 

from district headquarter Krishnanagar.  Bhandarkhola is the gram panchayat of Ghurni village 

with the total geographical area of village is 128.29 hectares. Ghurni has a total population of 

1,694 peoples, out of which male population is 884 while female population is 810. There are 

about 396 houses in Ghurni village. Krishnagar is nearest town to Ghurni for all major economic 

activities, which is approximately 3km away. (National Data Sharing and Accessibility Policy 

(NDSAP). 

HISTORY OF TWO PLACES- 

PANCHMURA- 

Terracotta of Bankura is one of the first attempts of man at clay modeling that has been perfected 

with time. Baked in sun and burnt in mud kilns with dry 

eucalyptus leaves, the earthly ensembles in dull ochre or 

red are beauteous caricatures. Terracotta has received 

the Geographical Indication (GI) tag. The simple yet 

dynamic terracotta artistry of Panchmura has its origin 

in religious ritual. The structure of the ‘Bankura Horse’ 

has been fashioned to symbolize a mark of devotion and 

valour. Panchmura offers a wide range of Terracotta 

products from animal to human figurines as well as 

utility, home décor and jewellery. There are around 270 

Terracotta artists in Panchmura. One can participate in 

craft -making workshops, learn the history of the craft 

from the artists. Panchmura has a folk-art centre developed by the Department of MSME&T, 

Government of West Bengal. The place is 23 kms from Bishnupur.  

GHURNI- 
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The old name of Krishnanagar was Rewe. In the early 17th century Bhabananda Majumdar 

founded the royal family of Nadia. Later, Maharaja Rudra changed the name to Krishnagar. In 

1757, Maharaja Krishnachandra (1710–1783) helped the British East India Company 

against Siraj ud-Daulah in the Battle of Plassey. He was a patron of the arts, including literature 

and music, and supported the production of clay dolls. In 1728 he brought families of potters 

from Dhaka and Natore and settled them in Ghurni, then a village. 

 Clay dolls 

Krishnanagar clay dolls are unique in their realism and the quality of their 

finish, ‘...they truly represent a breakaway from the traditional form. Fruits, 

fish, insects, animals, birds, and of course the entire pantheon of gods and 

goddesses, and even the ubiquitous Donald Duck and other popular comic 

strip characters, faithful copies of real-life, down to the minutest detail. 

Realistic recreations of everyday life, work, mood and character- farmers, 

weavers, rag pickers, basket makers, umbrella makers - are yet other 

specialties of Krishnanagar dolls. ‘Exhibitions of Krishnagar dolls have been 

held in London, Paris and Boston. Ghurni clay models have won medals and 

certificates at international exhibitions. 

 Bronze casts 

Some of the Ghurni artists have studied in art colleges in France and 

Italy, but theirs is a talent passed down through generations. Kartik 

Chandra Pal prepared clay models of statues of Mahatma 

Gandhi and Rabindranath Tagore. Based on his clay 

models bronze castings were made and have found pride of place in 

Washington DC and Moscow and were inaugurated by Bill 

Clinton and Mikhail Gorbachev, respectively. 

 Changing times 

The clay modellers of Ghurni have fallen on bad days. The decline 

of feudal zemindari culture and loss of their patronage have 

adversely affected them. They are finding new patrons amongst 

NRIs, many of whom are acquiring clay models in large numbers 

as their tastes are also changing. Even ten years ago, the demand 

was for clay models of the great poets and traditional icons such 

as Rabindranath Tagore and Kazi Nazrul Islam. Now, they are 

losing out as the demand have shifted and so have the artists to the 

‘hottest pin-up idols of cricket’, Sourav Ganguly, Sachin 

Tendulkar and Rahul Dravid. Even saints and religious leaders 

like Ramakrishna Paramhansa, Baba Loknath, and Sai Baba’s, 

have lost out in popularity to these cricketers. The flourishing 

market abroad of fiberglass models, have forced some of the clay 

modellers of Ghurni to change the base material of their craft, 

https://alchetron.com/Nadia-district
https://alchetron.com/India
https://alchetron.com/Siraj-ud-Daulah
https://alchetron.com/Battle-of-Plassey
https://alchetron.com/Dhaka
https://alchetron.com/Mahatma-Gandhi
https://alchetron.com/Mahatma-Gandhi
https://alchetron.com/Rabindranath-Tagore
https://alchetron.com/Bronze
https://alchetron.com/Bill-Clinton
https://alchetron.com/Bill-Clinton
https://alchetron.com/Mikhail-Gorbachev
https://alchetron.com/Rabindranath-Tagore
https://alchetron.com/Kazi-Nazrul-Islam
https://alchetron.com/Sourav-Ganguly
https://alchetron.com/Sachin-Tendulkar
https://alchetron.com/Sachin-Tendulkar
https://alchetron.com/Rahul-Dravid
https://alchetron.com/Sai-Baba-of-Shirdi
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although they lack the infrastructure for making fiber glass models. Fiberglass is more durable 

and easier to mould. The number of master craftsmen is decreasing as members of the younger 

generation are switching over to more lucrative trades or more paying professions. In 2007, the 

number of master craftsmen staying at Ghurni dwindled to 10, most of them aged. 

SELECTION OF THIS  PLACES- 

West Bengal is one of the leading in production of majestic “Terracotta “craft among India. The 

Pottery craft is not a newer edition in India rather it has a long historical background of itself.  

Various archeological evidences prove that it was prevalent in the era of Indus valley 

civilization. Although it is still mystical when and how this Terracotta craft introduced in the 

craft land of Bengal, but the fertile alluvial soil and ample clay availability in this region surely 

helps to spread it rapidly. West Bengal is a popular destination for the tourists to buy the 

Terracotta craft item as it is the largest producer of this creative and decorative craft item till 

now. For the dissertation work there was a selection of two different areas in West Bengal. For 

completing the project work the two places which was chosen are Panchmura in Bankura 

district and Ghurni in Nadia in West Bengal. Panchmura is located between 22°58′00″N- 

22°66′67″N and 87°10′00″E 87°16′67″E, (Susmita Pramanik, P.P. Sikdar, et.al) 

OBJECTIVES – 

The major objectives are as follow- 

➢ To identify the cluster of Terracotta industry in those place 
➢ To evaluate and analysis the socio-economic status of the Terracotta craft workers at 

those selected place  
➢ To find out major problems of this Terracotta Hub of selected areas and then their 

probable solution. 

SOURCE OF DATA:  

• Primary data- During April-May 2022, a sample survey was carried out among pottery 

workers at Ghurni village in Krishnanagar of West Bengal. Only the “Kumbhakar” 

community of these villages is still struggling to keep this traditional craft alive with 

sincere effort and dedication. A total 20 households were randomly selected and 

interviewed.  

• Secondary data- Panchmura survey report done by secondary data. Secondary data 

collect from many journals, books and website. 

METHODOLOGY- 

• Panchmura 

o Pre-field study- At first select place Panchmura in Bishnupur.  This place was 

chosen for this area was famous for terracotta industry. The main purpose of 

selection this area to study the socio-economic condition of the artisans. All data 

collect from the websites, journals and many books.  

https://alchetron.com/Master-craftsman
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o Post-field study – After collection of data, location map, diagrams were prepared 

analyzed and drawn conclusion. Finally, a report was prepared. 
• Krishnanagar 

o Pre-field study- At first the place Ghurni in Krishnanagar was chosen. This place 

was chosen because there were many small clay industries.  The main purpose of 

selection this area was to study the socio-economic condition of the workers. 

Before visiting the place, the scholar went through different websites, books etc. 

Based on that the questionnaire were made.  

o Field study- Visit of this place and surveyed the selected areas with the help of 

local people and workers also. 

o Post-field study- After collection of data, location map, diagrams were prepared 

analyzed and drawn conclusion. Finally, a report was prepared  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Select two places 

Ghurni and 

Panchmura.  

 Collect basis data 

from door to door 

survey. 
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collect some socio – 

economic data 

Collected overall 

view from many 

journals 

As a part of post 

field activity, 

prepared a location 

map. 

 Diagrams were 

prepared based on 

the analysis of 

survey 

. This was followed 

by interpretation of 

the diagrams 

Finally conclusion 

was drawn and 

written. 

A report was 

prepared at the 

end of the study. 
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LOCATION MAP OF PANCHMURA IN BANKURA DISTRICT 

 

 

 

 

 

 

 

 

 

 

SOURCE- Prepared by GIS software 

LOCATION MAP OF GHURNI IN NADIA DISTRICT 

 

 

 

 

 

 

 

 

 

 

 

SOURCE- Prepared by GIS software 
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LITERATURE REVIEW- 

1. Terracotta craft of Panchmura: Problems and possibilities by Dr. Milan Kanti Satpathi 

(2011), in his research article was focused on the major crisis of Terracotta craft and 

suggested further recommendation to sustain its potentialities in India.  

2. Terracotta temples of Bishnupur: Transformation through time and Technology by 

Priyanka Mangaonkar (2011) in his study she used of terracotta as a material evolved 

from making objects daily needs like vessels, pottery, toys seals etc. in ancient times to 

its use in temples in the 15th – 16th century AD in West Bengal. 

3. The cultural significance of early historic terracotta art of west Bengal by Anwita Dutta 

(2013), in her research synopsis analyzed the cultural and symbolic significance and 

ethnological purport. She also evaluated the relationship between folk art and traditional 

culture in India along with its archeological significance of Terracotta crafts in India 

economy. 

4. Panchmura – The Terracotta Hub of Bengal: a contemporary socio-economic study of 

handicraft workers engaged in terracotta craft by Towseef Mohi Ud Din (2014) in his 

journal, he focused on the role of Indian traditional handicraft sector in employment 

generation, skill enhancement and regional development. He also defined the simplistic 

procedure of production of various handicrafts by using paper, wood, clay, tree bark, 

stone, bamboo, metals in an sustainable and ecofriendly manner. 

5.  Economics of eco-friendly Terracotta products in Bankura District of W.B by Dr. Bikash 

Kumar Ghosh (2014), in his research article focused the impact of person and analyzed 

how they manipulated the price of this terracotta craft article. He showed in his research 

paper how the rural artisans are deprived due to sell of their commodity at a very least 

price where it is sold in the market at a high price so a high margin of profit are gained by 

these middle man but due to unconsciousness the original artisans can’t get the expected 

profit after a hard struggled of craft making. So the socio economic situation of this 

craftsman is remained in a zone of shadow and deprivation. 

6. Terracotta Temple in West Bengal: Designing a Prototype Retrieval System 

Patit Paban Santra, Sibsankar Jana, Amit Nath(2021),his research paper deals with the 

terracotta temple (cultural object) as resources and GSDL as digital library software for 

searching and retrieving information about terracotta resources. As this paper merges two 

subject domains in one place, the literature review is shown under two facets namely 

‘terracotta temple of West Bengal’ and ‘Open Sources digital library software - GSDL’. 

7. Art and Cultural Heritage of the Ramayana and the Mahabharata: A View through the 

Terracotta Temples of Bishnupur, West Bengal by Supriya Banik Pal (2021) attempt to 

understand why the artisans were chosen the ancient Indian literatures and, through the 

form of visual illustrations, demonstrated the characteristic of terracotta art and 

architecture, and what their influences on modern art are. 
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PROCESSES OF MANUFACTURING TERRACOTTA PRODUCTS- 

Terracotta products are done by several steps. These steps are following below:-- 

 Preparation of clay: This is the first step to make terracotta products. At first potters collect 

clay from the places. Then they clean soil from big and small stones and impurities materials. 

They clear soil by hand and some fine net. Clean soil is the most important for making terracotta 

products. After cleaning the soil they mix others raw materials like rice straw, dry leaves, sand, 

water. Through the mixing others materials with soil they prepare clay. 

 Mixing of clay: This is the second steps for making terracotta products. After cleaning soil 

from impurities they mix all raw materials. After mixes all materials kumors are mixed clay 

properly with the hand and leg. If the amount of clay is low then they use hand or amount of soil 

is high then they use their legs. They mix clay properly. If the clay mixes not properly, the 

terracotta items don’t take perfect shapes. 

 Wheel work: After complete mixing of clay then kumors use wheel. Wheel work is most 

important. Wheel work is mainly done by male of the family. They use a stick for starting 

movement of wheel. This wheel process helps to refine clay properly. With the help of wheel 

they make different types of shapes that use for make terracotta items. They do their work 

properly and patiently. Some times kumors use molding to make the different shapes. Panchmura 

and Ghurni both places kumors use molds. 

 Drying: Next process is drying. Making all shapes by wheel work kumors or potters dry these 

items. They dry all items by sun. They use barandha and yard for drying these products. They 

use barandha because protect from extreme sunlight. For extreme sunlight crack these products. 

When they are drying these products they take extra care. They protect from rain. These products 

dry one or two days. 

 Hand work: After drying the products next steps is hand work. Kumors joint different parts 

of products. They join these parts carefully and give a structure. They join parts by their hand. 

Female and male both give their efforts to make the terracotta products. After joining the parts 

females decorated terracotta items. They use different tools for decoration. They draw different 

design on the structures and make items beautiful and attractive. 

 Final drying: Complete the hand work kumors or potters again dry the terracotta items. They 

again dry these products by the sunlight. They dry these products in barandha or yard. They dry 

these products carefully. Sometimes kumors cover small products by the cotton cloths protect 

from dust. 3 to 6 days take to dry these products. 

 Coloring: It is another important process for terracotta manufacturing. After final drying 

potters color products. They use some ingredients to make color. In Panchmura village potters 

use natural color. They use two items to make color. Color making is a difficult and time base 

work. These items are 1) Gad, yellowish in color and oily 2) Banak looks brownish, oily and 

glazy. These two items mixes with water and put two different clay pots. They cover the clay pot 

10 to 15 days. After days they mix two solutions in one pot properly. Then potters are used to 

this color for coloring terracotta products. They use small cloth pieces for coloring the products. 
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In Panchmura village potters make two colors – radish brown and black. Other hand in Ghurni 

potters use chemical colors for coloring the products. They use brush and spray gun for coloring 

the objects. In this village kumors use spirit, gala, primer for making artificial color. 

 Firing: After coloring the products potters dry these items in sunlight. Then they ready to fry 

the items in the kiln. They use kiln for firing. Basically kilns are in round shape. They arrange 

items line by line. This is the important process for terracotta. After firing products express color. 

They put products in the kiln and the kiln is covered by broken clay items, straw and wet clay. 

They use wet clay over the straw. They set fire with the dry leaves, woods etc. this firing process 

is going on 10 to 15 days and even take more times it base on type of kilns. Firing makes 

products hard. 

 Testing or sorting: Testing or shorting is the last process of terracotta manufacturing. After 

complete the firing process potters and their family members open the kiln mouth. Then they 

move products carefully. They collect good products from the kiln and put these products in the 

basket carefully. After they use different type papers and boxes for packing and transport other 

places, markers, haats, and local shops. 

 Tools: Kumors or potters use different tools. These tools are very essential for terracotta work. 

Such as spade, wheel, stick, iron rod, knives, mould, cloth, bamboo, slurry, pen-nib, brush, spray 

gun etc... 
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CHAPTER – II 

RESULT AND ANALYSIS- 

Table no.1: Age-sex wise distribution of respondents in Panchmura and Ghurni 

AGE-SEX STRUCTURE 

AGE GROUP MALE FEMALE x % of male difference % of female 

>10 3 2 12 5 4 3.45 

10.-20 7 
 

5 12 4 5.17 

20-30 10 8 0 17 4 13.79 

30-40 6 2 7 10 4 3.45 

40-50 8 6 3 14 4 10.34 

 60+ 2 1 14 3 4 1.72 

TOTAL 58 
     

Source- Secondary data 

 

 

This diagram is representing the 

age and sex wise distribution in 

Panchmura village. This survey 

shows 58 male and female from 

the survey. This diagram shows 

that the highest number of male 

belongs to 20-30 age and female 

also belong this age group. And 

lowest age group of male and 

female is 60+. 
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AGE-SEX STRUCTURE 

AGE MALE FEMALE X % of male difference % of female 

<10 4 1 7 9.09 2 2.27 

.10-20 7 4 0 15.91 2 9.09 

20-30 2 5 11 4.55 2 11.36 

30-40 5 2 5 11.36 2 4.55 

40-50 2 1 11 4.55 2 2.27 

50-60 4 1 7 9.09 2 2.27 

60+ 4 2 7 9.09 2 4.55 

grand total 44 
     

Source- Primary data 

This diagram is representing the age-sex 

wise distribution in Krishnanagar. 

According to this diagram there are 44 male 

and female. This diagram shows that the 

highest male population belongs to age 

group of 10-20 and female belongs to 20-30. 

Lowest male is in the age group of 20-30 

and 40-50 and female is in less than 10, 40-

50 and 50-60. So Panchmura village has 

more adult persons than child or old-age and 

there is more male. But  Krishnanagar has 

more number of  adult and child male then 

the middle age persons. 
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Table no.2: Caste of the respondents in Panchmura and Ghurni  

GEN 18.77% 

SC 23.22% 

ST 28.50% 

OBC 29.51% 

Source- Secondary data 

 

Caste is an important social indicator. 

Depending upon caste, society is divided into 

four different groups i.e., 1. Gen, 2. OBC, 3. SC, 

4. ST. From the household survey this diagram 

of Panchmura village depicts that almost 30% 

families are belonging to OBC category, 29% 

are ST, 23% are SC and 19% are GEN category.  

 

 

 

GEN 15% 

OBC 45% 

SC 30% 

ST 10% 

Source- Primary data 

This diagram shows that Krishnanagar has almost 

45% families belonging to OBC category, 30% are 

SC, 15% Gen and 10% ST. From these two 

diagrams it shows that in Panchmura and 

Krishnanagar  most of the person are in OBC 

category . 
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Table no. 3 : Religion of Respondents in Panchmura and Ghurni 

RELIGION 

HINDU MUSLIM CHRISTIAN OTHERS 

85% 10% 2% 3% 

Source- Secondary data 

 

Caste is form of social infrastructure 

characterised by endogamy, heredity, 

transmission of a style of life which often 

include occupation, education, rituals etc. 

From this diagram Panchmura has 85% 

Hindu, 10% Muslim,2% Christians and 3% 

other caste. 

 

 

 

 

RELIGION 

HINDU MUSLIM CHRISTIAN OTHERS 

88.82% 5.98% 3.07% 2.18% 

Source- Primary data 

 

 

From this diagram, it is shown that Krishnanagar 

has almost 89% Hindu, 6% Muslim, 3% 

Christians and 2% other caste. So here we see 

that in these two places, maximum no. of Hindu 

resides out here. 
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Table no.4: Migration of the Panchmura and Ghurni respondents. 

Migrate 

YES NO 

80% 20% 

Source- Secondary data 

 

Migration is the movement of people from one 

place to another place. In this diagram, it shows 

that Panchmura has maximum kumors i.e., 80% 

but   20% have migrated from another area. 

They came to this place and chose potter 

occupation.  

 

 

 

 

 

MIGRATE 

YES NO 

83% 17% 

Source- Primary data 

According to this diagram it shows that 

Krishnanagar has maximum kumors i.e., 83% but a 

17% are migrated from another area. They came to 

this place and choose potter occupation.  
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Table no. 5 : Marital status of Panchmura and Ghurni respondents 

MARITAL status No. Of NO. OF RESPONDENTS 

MARRIED  60% 

UNMARRIED  40% 

Source- Secondary data 

 

This diagram shows the material 

status of Panchmura village. The 

table shows that the number of 

married and unmarried respondents. 

60% are married respondents and 

40%.are unmarried respondents. 

 

 

 

 

MARITAL 

status No. Of 

NO. OF 

RESPONDENTS 

MARRIED  75% 

UNMARRIED  15% 

Source- Primary data 

 

 

This diagram represents the marital 

status of Krishnanagar. Here, 83% 

respondents are married and 17% 

respondents are unmarried.  
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Table no. 6:  Dependency ratio of the Panchmura and Ghurni respondents 

DEPENDENCY RATIO 

YEAR 1991 2001 2011 

RATIO 74.06 67.1 56.81 

Source- Secondary data 

Dependency ratio is an age-population 

ratio of those typically not in the labour 

force.  The data is taken from the census, 

this diagram shows that in Panchmura, in 

1991 dependency ratio was 74.06%, 2001 

was 67.1%, 2011 was 56.81. So, this 

diagram shows that Panchmura 

dependency ratio is low and working 

population is high. 

 

 

 

DEPENDENCY RATIO 

YEAR 1991 2001 2011 

RATIO 69.9 61.3 48.3 

Source- Secondary data  

This diagram shows the dependency 

ratio of Krishnanagar. In the year 

1991 the dependency ratio was 

69.9%, 2001 was 61.3% and 2011 

was 48.3 %. So, here are also 

dependency rate is low and working 

population is high. 
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Table no. 7: Education status of Panchmura and Ghurni respondents 

Education 

qualification 

no. of respondents 

Illiterate  10% 

Primary  50% 

secondary  20% 

H.S.  15% 

colleges  5% 

Source-Secondary data 

 

Education is the process by which 

one can understand his or her 

position in society. Education is not 

a process of learning; it is a process 

of socialization for future. This 

diagram shows that the level of 

education in Panchmura. 10% 

respondents are illiterate, 50% 

belongs to the Primary, 20% 

Secondary, 15% Higher Secondary 

and 5% people are Graduate.  

ILLITERATE 0% 

PRIMARY 40% 

SECONDARY 20% 

H.S 30% 

GRADUATE/ TECHICAL 10% 

Source-Primary data 

 

According to this diagram, Krishnanagar 

has no illiterate respondents. 40% 

belongs to Primary, 20% Secondary,30% 

Higher Secondary and 10% are graduate. 

So Krishnanagar is more literate than 

Panchmura village. The reason being 

Krishnanagar is more developed than 

Panchmura Village. 
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Table no. 8: Working composition in Panchmura and Ghurni respondents. 

Working composition NO. OF 
RESPONDENTS 

MALE 74% 

FEMALE 26% 

Source- Secondary data 

 

In this survey, composition of working 

population is mainly involved in 

terracotta and clay doll making.  

According to this diagram 74% are 

male and 26% are female in 

Panchmura.  

 

 

 

 

Working 
composition 

NO. OF 
RESPONDENTS 

MALE 78 

FEMALE 22% 

Source- Primary data 

 

This diagram shows that Krishnanagar 

has 78% male and 22% female workers. 

So, from the survey, most of the working 

persons are in male category but female 

is also included.  

The reason being it is a patriarchal 

society where the female are suppressed. 
78%

22%

COMPOSITION OF WORKING 
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MALE
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Table no. 9 : Idol making process in Pachmura and Ghurni 

IDOL MAKING  

PROCESS 

HAND  MACHINE 

15% 85% 

Source- Secondary data 

 

This diagram represents the Panchmura 

village. Here 85% products are made 

with machine and 15% products made 

with hand. 

 

 

 

 

 

 

IDOL MAKING  

PROCESS 

HAND  MACHINE 

95% 5% 

Source- Primary data 

According to this diagram, in 

Krishnanagar most of the idols, i.e., 

95% are making with hands and 5% 

make with machine. These two places 

have different product making process. 
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Table no. 10: Relation between working hours and no. of production per day in 

Panchmura and Ghurni respondents. 

WORKING HOURS NO. OF 

PRODUCTION PER 

DAY 

02-04 

HOURS 

04-06 

HOURS 

06-08 

HOURS 

<100 100-200 >200 

2% 18% 80% 16% 22% 62% 

Source- Secondary data 

 

This diagram shows that 80% of 

workers work for 06-08 hours in 

Panchmura and make 62% of 

products .18% workers make 22% 

product in between 04-06 hours, 

2% workers make 16% products 

in between 02-04 hours 

 

 

 

 

WORKING HOURS PRODUCTION PER DAY 

02-04 

HOURS 

04-06 

HOURS 

06-08 HOURS <100 100-200 >200 

5% 15% 80% 15% 30% 55% 

Source- Primary data 

This diagram shows that Krishnanagar has 

80% workers which make 55% products in 

between 06-08 hours, 15% workers make 

30% products in between 04-06 hours and 

5% make 15% products in 02-04 hours. 

So, they are very hard working persons. 

They work for almost 06-08 hours. 
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Table no. 11: Monthly investment of respondents in Panchmura and Ghurni. 

 

Source- Secondary data 

This diagram represents the monthly 

investment of Panchmura artisans. 

30% respondents invest above 8000 

rupees. 25% respondents invest 

4000-6000 rupees. 15% respondents 

invest 2000-4000 rupees and 6000-

8000. Few respondents 10% are 

invests below 2000 rupees. 

 

 

MONTHLY INVESTMENT 

<2000 2000-4000 4000-6000 6000-8000 >8000 

25% 30% 20% 15% 10% 

Source- Primary data 

 

This diagram represents the 

monthly investment of 

Krishnanagar. 30% respondents 

invest between 2000-4000 rupees, 

25% respondents invest below 

2000 rupees, 15% respondents 

invest 6000-8000 rupees and 10% 

respondents invests >8000 rupees. 

Panchmura respondents have high 

monthly investment than 

Krishnanagar respondents. 
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Table no. 12: Products price in rural and urban areas in Panchmura and Ghurni  

Products Average 

local 

Average urban price 

at kolkata 

large horse 800 1100 

large elephant 850 1200 

Manasa chali 900 1250 

various types of doll 250 350 

small dolls,penstand,small horse 

etc. 

65 150 

terracotta plaques 2500 3500 

terracotta ornaments 75 150 

Source- Secondary data 

 

This diagram shows 

that Panchmura has 

different prices of 

terracotta items. 

There exists a 

different price 

between local area 

price and urban area 

price. The price of 

terracotta items in 

urban area is high. 

Terracotta plaques is 

costly high amongst 

all products. 
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Source- Primary data 

 

 

This diagram shows that 

even Krishnanagar has 

the different price of 

clay items.   

Products are from 

Krishnanagar has a 

lower cost than 

Panchmura. This 

diagram shows that the 

high costly products are 

various types of God 

figurines. 
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Table no.13 : Monthly profit in Panchmura and Ghurni respondents. 

Monthly profit in 

RS. 

 No. Of 

respondents 

<2000  30% 

2000-4000 40% 

4000-6000 20% 

>6000 10% 

Source- Secondary data 

 

This line graph represents the monthly 

profit of workers in Panchmura village. 

This diagram shows that in Panchmura, 

40% workers get profit of Rs. 2000-4000, 

other workers (30%) get Profit of below 

Rs. 2000, Some workers (20%) get profit 

of Rs. 4000 to 6000 and 10% get profit 

Rs. >6000. 

 

Monthly profit in 

RS. 

 No. Of 

respondents 

<2000  55% 

2000-4000 25% 

4000-6000 15% 

>6000 5% 

Source- Primary data 

 

 

This line graph shows the monthly profit in 

Krishnanagar.  This diagram shows the 

opposite condition of monthly profit. Here 

55% workers get high profits on Rs. below 

2000. 25% of workers get profits of Rs. 2000 

to 4000. 15% workers profit is 15% and 5% 

workers get the profit >6000. So Panchmura 

workers are getting more profit than 

Krishnanagar. The profit margin is not 

satisfactory to run the business profitably. 

They get more profit in festival seasons, any 

exhibitions or huge arrival of tourists. 
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Table no. 14:  Monthly income of Panchmura and Ghurni respondents  

MONTHLY INCOME 

<2000 2000-4000 4000-6000 6000-8000 >8000 

15% 20% 20% 30% 15% 

Source- Secondary data 

 

Total monthly income depends on 

the total sell and total investment like 

raw materials, labour cost, shop rent, 

transportations etc. From the study it 

is being found that in this diagram of 

Panchmura, 30% of workers monthly 

income lies between Rs.6000-8000, 

20% lies between Rs. 2000-6000. 

 

 

MONTHLY INCOME 

<2000 2000-4000 4000-6000 6000-

8000 

>8000 

50% 25% 15% 5% 5% 

Source- Primary data 

 

This diagram shows that in Krishnanagar 

most of the workers (50%) monthly 

income of 50 % workers lies <Rs.2000.  

25% workers lie between  

Rs.2000-4000, 15% between Rs.4000-

6000, 5% between Rs.6000-8000. So, 

Panchmura workers are have more 

monthly income than that of  

Krishnanagar.  
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Table no. 15 : Expenditure of Panchmura and Ghurni respondents 

EXPENDITURE 

ELECTRICI

TY 

GOV

T. 

TAX 

LABOU

R COST 

TRANSPO

RT COST 

MOBIL

E 

MEDICI

NE 

EDUCATI

ON 

MOTO

R 

BIKE 

100% 47% 70% 55% 100% 82% 45% 10% 

Source- Secondary data 

 

 This diagram shows the 

Panchmura workers monthly 

expenditure. 100% workers’ 

pay electricity and mobile cost. 

Then 82% workers’ pay 

medicine cost ,70% workers 

have labour cost, 55% have 

transportation cost, 47% have 

govt tax, 45% have education 

cost, and 10% have motor bike.  
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T. 

TAX 

LABOU

R COST 

TRANSPO

RT COST 

MOBIL
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MEDICI

NE 

EDUCATI

ON 

MOTO

R 

BIKE 

100% 25% 55% 50% 100% 100% 65% 40% 

Source- Primary data 

 

This diagram shows that  in 

Krishnanagar, 100% workers have  

electricity, mobile, and medicine 

cost , 65% have education cost, 

55% labour cost, 50% 

transportation cost, 40% have 

motor bike cost, and lastly 25% 

have govt tax cost. 
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Table no. 16 : Shop types of Panchmura and Ghurni respondents  

 

SHOP TYPE 

OWN RENTED 

75% 25% 

Source- Secondary data 

 

 

According to this diagram in 

Panchmura  75% workers have 

their own shop and 25% 

workers have rented shop. 

 

 

 

SHOP TYPE 

OWN RENTED 

80% 20% 
Source- Primary data 

 

 

This diagram shows that in  Krishnanagar 

80% workers have their own shop and 20% 

workers have rented shop.  
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Table no. 17: Product export in Panchmura and Ghurni  

PRODUCT EXPORT IN KRISHNANAGAR PRODUCT EXPORT IN PANCHMURA 

LOCA

L 

MAR

KET 

EXHIBI

TION 

HAAT/M

ELA 

INTERNATI

ONAL 

MARKET 

LOCA

L 

MAR

KET 

EXHIBI

TION 

HAAT/M

ELA 

INTERNATI

ONAL 

MARKET 

98% 20% 68% 10% 90% 40% 78% 50% 

Source- Secondary data and Primary data 

 

 

 

 

 

 

 

 

 

 

 

Product selling is very important matter for every worker. This diagram represents the 

Panchmura and Krishnanagar workers selling options. 98% of Panchmura village workers  

mainly sell their products in local market ,68% workers  sell in haat or mela, 20% workers  sell 

their  products in Exhibitions and 10% workers sell their products in international markets. In 

Krishnanagar,  90% workers sell their products in local markets, 78% in haat or mela, 50% in 

international markets, and 40% in exhibitions. So Panchmura and Krishnanagar workers mainly 

sell their products in local market. 
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Table no. 18. Poverty level of Panchmura and Ghurni respondents 

POVERTY LEVEL 

APL BPL 

35% 65% 

Source- Secondary data 

 

This diagram represents 

Panchmura. According to the 

survey, Panchmura has 65% 

respondents which lie in BPL 

category and 35% in APL 

category. 

 

 

 

 

POVERTY LEVEL 

APL BPL 

70% 30% 

Source- Primary data 

 

 

According to this diagram, 

Krishnanagar has 30% respondents 

which lie in BPL category and 70% in 

APL category. So, here shows the 

opposite situation of poverty level. 

Krishnanagar has less Poverty level 

than Panchmura.  
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Table no. 19 : Involvement of next generation in Panchmura and Ghurni  

INVOLVING NEXT 

GENERATION 

YES NO 

15% 85% 

Source- Secondary data 

 

In Panchmura, the diagram 

shows that 85% workers of  next  

generation is not interested to get 

involved in this work and 15% 

are interested. 

 

 

 

 

INVOLVING NEXT 

GENERATION 

YES NO 

25% 75% 

Source- Primary data 

 

 

This diagram shows that in 

Krishnanagar, the same situation exists. 

75% new generation did not want to get 

involved in this work and 25% is 

interested. 
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Table no. 20: Panchmura and Ghurni Workers making charge per unit 

MAKING CHARGE PER UNIT 

10-20 20-30 30-40 >40 

20% 25% 35% 20% 

Source- Secondary data 

 

For every product they have 

making charge which is a very 

important matter. If making 

charge is high then this product 

price is increased. According to 

this diagram, Panchmura has  

35% workers making charge is 

between 30-40 Rupees per unit, 

25% workers making charge is 

between 20-30 Rs per unit and 

40% workers making charge 

between 10-20 Rs and >40 Rs. 

 

MAKING CHARGE PER UNIT 

10-20 20-30 30-40 >40 

65% 20% 10% 5% 

Source- Primary data 

 

This diagram shows that in 

Krishnanagar, 65% workers making 

charge is below Rs.10, 20% workers 

making charge is between Rs. 20-30, 

10% has Rs. 30-40 and few 5% 

workers making charge is above Rs. 

40 .Panchmura workers  making 

charge is high than Krishnanagar 

workers. 
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Table no. 21:  Price of raw materials in Panchmura and Ghurni 

PRICE OF RAW METERIAL 

<1000 1000-

3000 

3000-

5000 

>5000 

15% 25% 15% 45% 

Source- Secondary data 

 

Raw materials is known as a 

feedstock, unprocessed material or 

primary commodity, is a basic 

material that used to produce goods, 

finished goods, energy, or 

intermediate materials that are 

feedstock for future finished 

products. In pottery industry 

riverbanks clay is the main raw 

material. This diagram shows that in 

Panchmura most of the raw materials 

price are high. 45% raw materials 

price is above Rs. 5000, 25% material price is between Rs.1000-3000, 15% below Rs.1000 and 

15% between Rs. 3000-5000. 

 

PRICE OF RAW METERIAL 

<1000 1000-

3000 

3000-5000 >5000 

35% 30% 20% 15% 

Source- Primary data 

This diagram shows that in 

Krishnanagar 35% of raw material 

price is below Rs.1000 , 30% is 

between Rs.1000-3000 , 20% is Rs. 

3000-5000 , and  15% price is above 

Rs. 5000. So the price of raw 

material is high in Panchmura than in 

Krishnanagar. 

0%

10%

20%

30%

40%

50%

<1000 1000-3000 3000-5000 >5000

P
ER

C
EN

TA
G

ES

NO. OF RESPONDENTS

PRICE OF RAW MATERIALS

0%

10%

20%

30%

40%

<1000 1000-3000 3000-5000 >5000

P
ER

C
EN

TA
G

ES

NO. OF RESPONDENTS

BAR GRAPH SHOWING PRICE OF RAW 
MATERIALS 



41 
 

Table no:22 : Relation between  raw materials and sell after covid -19 in Panchmura and 

Ghurni workers  

RAW MATERIALS 

PRICE AFTER 

COVID 

SELL AFTER COVID 

LOW SAME HIGH LOW SAME HIGH 

0% 15% 85% 75% 25% 0% 

Source- Secondary data 

 

Due to Covid-19 situation, 

all markets were hampered. 

This diagram shows that in 

Panchmura , some raw 

material price is increased 

by 85%, and sell decreased 

by 75%,  15% raw materials 

have same price and some 

product sell 25% . 

 

 

RAW MATERIALS 
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SELL AFTER COVID 

LOW SAME HIGH LOW SAME HIGH 

0 5% 95% 85% 15% 0% 

Source- Primary data 

 

According to the diagram, 

Krishnan agar’s  95% raw 

materials price was 

increased, and 5% had 

same price and 85% 

product sell decreased, and 

15% was the same. Here it 

shows  that these two 

places has same situation 

after covid -19. 
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Table no. 23 : Housing condition of Panchmura and Ghurni respondents 

House type  No. Of 

respondents 

Kutchha  60% 

pakka  25% 

semi pakka  15% 

Source- Secondary data 

 

 

According to this diagram, shows 

the housing condition of 

Panchmura village. Here 60% 

respondents lived in the katcha 

houses. 25% respondents live in 

pukka houses. 15% respondents 

live in semi pukka houses. 

 

 

HOUSE 

TYPE 

NO. OF 

RESPONDENTS 

KACHA 10% 

PAKKA 70% 

RENTED 20% 

Source- Primary data 

 

 

This diagram shows the housing 

condition of Krishnanagar. Here 10% 

kumors live in kacha houses. 70% 

kumors live in pukka houses and 20% 

kumors live in rented houses. The 

housing condition of Krishnanagar is 

overall good than Panchmura. 
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Table no. 24:  Water source of Panchmura and Ghurni 

MAIN SOURCE OF DRINKING WATER 

TAP WATER 12 

WELL 11.5 

tube well 75.5 

tank 0.4 

river 0.6 

Source- Secondary data 

 

 

Water is the vital for all known forms of 

life. This diagram represents Panchmura 

source of water. Hare 75.5% respondents 

get water from the tube-well. 12% 

respondents get water from tap and well. 

Few respondents get water from tank or 

river 

 

 

SOURCE OF WATER 

TUBEWALL TAB PUBLIC TAB 

10% 40% 50% 

Source- Primary data 

 

 This diagram shows that Krishnanagar has 

50% respondents which get water from the 

public tap, 40% respondents have personal 

tap in their house and few respondents (10%) 

get water from tube well. Krishnanagar 

source of water is better than Panchmura. 
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Table no.25: Sanitation status Of Panchmura and Ghurni 

Sanitation 

PUBLIC PRIVATE 

15% 85% 

Source- Secondary data 

 

Sanitation is one of the important indicators 

to understand the living standard of people 

inhabited in an area. The WHO defines the 

term “Sanitation” as follow-“Sanitation 

generally refers to the provision of facilities 

and services for the safe disposal of human 

urine and faeces. The word sanitation also 

refers to the maintenance of hygienic 

condition, through services such as garbage 

collection and waste water disposal. This 

diagram shows that sanitation in 

Panchmura.  85% have private sanitation 

system and 15% public. 

Sanitation 

PUBLIC PRIVATE 

25% 75% 

 
Source- Primary data 

 

This diagram of Krishnanagar shows that 

they have 75% private sanitation system 

and 25% public. So, these two places are 

more concuss about sanitation. 
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Table no. 26 : Source of fuel in Panchmura and Ghurni respondents 

SOURCE OF FUEL 

Firewood cow dung cake Coal LPG KEROSENE 

70.4 11.2 1.7 8.7 8 

Source- Secondary data 

 

Cooking fuel is one of the important 

parameter for studying socio economic 

status of an area. It has not only social 

and economic impact but also 

environmental impact. From this 

diagram, it is clear that in Panchmura, the 

contribution of the firewood is maximum 

i.e.,70.4%, cow dung cake is 11.2%, LPG 

and Kerosene same(8%) and use of coal 

is very low. 

 

 

SOUCE OF FUEL 

LPG KEROSENE COAL Firewood cow dung cake 

45% 35% 5% 5% 10% 

Source- Primary data 

 

 

This diagram shows that in Krishnanagar, 

45% mainly use LPG, 35% Kerosene, 10% 

cow dung cake and 5% coal and firewood. 

So, these two places are opposite. The 

Panchmura respondents  mainly use 

firewood and Krishnanagar  use LPG. 
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Table no. 27 : Health condition of respondents in Panchmura and Ghurni  

HEALTH 

PROBLEM 

no . Of 

respondents 

Musculoskeletal 

pain  

49% 

Dimness of 

vision  

24% 

Hypertension  15% 

Dust allergy  12% 

Source- Secondary data 

Health problem is the major issue.  

This diagram shows the health 

condition of workers in 

Panchmura. Here we see that 

kumors have major health 

problems like musculoskeletal 

pain, dust allergy, dimness of 

vision etc.  Maximum kumors 

(49%) have musculoskeletal pain 

24% kumors have eye problem. 

15% respondents have 

hypotension. And 12% kumors have dust allergy. 

HEALTH PROBLEM no . Of 

respondents 

Musculoskeletal pain  50% 

Dimness of vision  15% 

Hypertension  25% 

Dust allergy  10% 
Source- Primary data 

 

This diagram shows the health problem 

of workers in Krishnanagar. Here various 

types of health problems exist.50% 

workers have musculoskeletal pain. 

15%% workers have eye problem, 25% 

workers have hypertension. 10% workers 

have dust allergy. 
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Table no. 28 : Relation between no. of workers and monthly income in Panchmura and 

Ghurni workers  

NO. OF WORKERS MONTHLY INCOME 

MALE FEMALE <2000 2000-4000 4000-6000 6000-800 >8000 

74% 26% 15% 20% 20% 30% 15% 

Source- Secondary data 

 

 

 

 

 

 

 

 

 

 

 

This diagram represents the relationship between no. of workers and monthly income of workers in 

Panchmura village. Here monthly investment shows in X axis and monthly investment shows in Y axis.  

This diagram shows the positive relationship between no. of workers and monthly income. 

TOTAL NO. WORKING 
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77% 22% 50% 25% 15% 5% 5% 

Source- Primary data 
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This diagram represents the relationship between no. of workers and monthly investment in 

Ghurni.  This line shows that the positive relationship between no. of workers and income of 

workers. 
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CHAPTER – III 

PROBLEMS OF PANCHMURA AND GHURNI WORKERS- 

Potters or Kumbhakar’s practice this occupation long times. Panchmura and Ghurni villages 

many people involve this occupation. But now days many potters leave this occupation and they 

do other occupation or business side by side. Many potters give up this occupation because they 

face many problems. They don’t get raw material, profit, lack of technology, low investment, 

lack of space, lack of fuel etc… These problems discuss following below- 

➢ Inadequate supply of clay: The main problem of potters is inadequate supply of raw 

material. The main raw material for terracotta craft is appropriate clay. But recent days 

the clay is not available in the local area. Day by day the transport cost and soil cost are 

increased. Potters wait for long time to get clay and they pay extra money for clay. 

➢ Lack of space: Another problem is lack of space. In Panchmura and Ghurni maximum 

potter’s housing condition is not well. So there have not extra rooms of space. They don’t 

keep many things in the room. They keep their products many times in bharandha. They 

don’t preserve products from hazard. Rich people who have extra room for store and 

preserve products. 

➢ Lack of fuel: For firing the products potters need fuel. Potters require huge amount 

of fuel. Present day potters get not fuel. Lack of fuel the lesser production of terracotta 

products are the problems faced by the potters. 

➢ Low investment: This is the next problem that potters face long times. In Panchmura and 

Ghurni potter’s economic condition is not good. Maximum potters don’t invest lot of 

money in terracotta craft. 

➢ Lack of use modern technology: The one of the main problem is lack of modern 

      technology. In 21 century potters don’t use modern technology. Present days they 

use old ideas and old techniques. Now days they don’t use clay processing machines 

for preparation of clay and use wooden wheel for making structure of products. 

➢ Health problem: This is the major health problem of the workers. They face many 

health problems like dimness of eyes, muscle pain, cancer, hypertension etc… They 

have no health cards for their treatment. Their economic condition is not well so 

they get not pay for treatment. They suffer a lot of health problems. 

➢ Low income: Another problem is low income. Poor artisans earn very little per day. 

They earn 100 or less than 100 rupees per day. Other hand big artisan earns more 

money. Poor artisans make that amount of money they don’t able to spend this 

money for their children education and home management. 

➢ Decreasing family member participation: Decreasing participation of family 

member is another problem. It is hard work so family members also include this 

profession. But now days many family members give up this occupation and do 

another profession. So recent days decreasing family members is a big problem for 

potters. So they hire labors. 

➢ Hiring of labors: The next problem is hiring of labors. Terracotta manufacturing is 

a laborious process. Many people need for this manufacturing process. So potters 

hire many labors. Potters pay extra money for the labors. Day by day labor cost is high 

per day labor cost is 150 to 350 rupees. 

➢ New generation lose their interest: This is the vital problem that faces the potters. 
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New generation lose their interest in this profession. Many potters don’t want to 

include their children in this occupation. They want that their children should be well 

educated. Their children should complete their education and they choose any kind of 

govt. services, businesses, and non govt. services etc… 

➢ Low profit: Potters or Kumbhakar’s don’t invest high money in terracotta 

manufacturing. Maximum potters are below poverty line. They invest low money so they 

don’t get high profit in this occupation. There are one another cause of low profit is 

middle man. Middle man helps potters to sell their products in local and others areas. 

They buy products low price from the potters and sell these products high amount outside 

of the local areas or villages. 

➢ Lack of modernity/ freshness: Many potters don’t use modern design. They use old 

designs that are familiar to world. This is another problem because artisans get not 

chance to look out of their village. So they don’t know about new taste of people. They 

don’t adopt new method for their work. 

➢ Give up occupation: Give up this occupation of potters that is big problem. They get not 

profit, higher labor charge, physical problems etc… force to them give up their 

occupation. Now potters give up this occupation and entre another occupation like 

business, working in shops, cultivated land etc…Above these problems there is another 

problem that is many people loss their interest to buy terracotta products. Because of 

products are breakable and not renewable. So people make new interest in wooden and 

others products. 

GOVERNMENT STEPS:  
Handicrafts are an important part of the unorganized sector in India's economy. These usually 

require manual skills using simple tools and represent Indian tradition in some way or form. 

They have sustained lakhs of artisans in India through the years. Handicrafts made through 

pottery, have low energy and infrastructure requirements. According to an IMARC Group report, 

handicrafts are flourishing in India on account of the low capital investments. The sector is one 

of the largest employment generators in Indian and accounts for a significant share of the 

country's exports. 

However, the on-ground reality paints a different picture: artisans face challenges such as 

inaccessibility of funds, low penetration of technology, absence of market intelligence, and poor 

institutional framework of artisan groups. 

Over the years, a large number of artisans have moved to urban centers, seeking low-paying and 

unskilled employment. 

To address these challenges and to develop and promote the sector, the government's National 

Handicraft Development Programme is being implemented by the Office of the Development 

Commissioner (Handicrafts). Presenting the Union Budget 2021, Finance Minister Nirmala 

Sitharaman also proposed the exemption on import of duty-free items as an incentive to 

exporters of handicraft items to give a boost to the sector. 

➢ Ambedkar Hastshilp Vikas Yojna 
 Under Dastkar Shashktikaran Yojna subsection of this scheme, the programme 

enables community empowerment to mobilize artisans into self-help groups. Post 

this, the implementing agency will prepare a diagnostic study report (DSR) for 

proposing further interventions in the cluster. 

 The implementing agency will be responsible for overall project management and 

implementation of various interventions to facilitate bulk production and sourcing 
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of goods. Towards this end, apart from other things, the implementing agency will 

appoint a cluster manager. 

 Under the design and technology upgradation subsection, a 25-day workshop is 

conducted to develop new prototypes to suit the tastes and preferences of 

contemporary markets, using the traditional skill of artisans, and introduce new 

techniques and technologies for enhanced production. 

 Besides this, support is provided in the form of an integrated design and 

technology development project, assistance to exporters and entrepreneurs for 

design prototypes, and commercial market intelligence. 

 Ambedkar Hastshilp Vikas Yojna also provides support in human resource 

development, infrastructure and technology support, healthcare, and more. 

➢ Mega cluster scheme 

 The programme follows a mega cluster-based approach in scaling up 

infrastructural and production chains at handicraft centres that have remained 

unorganised and have not kept up with modernisation and other developments. 
 The objectives include generating employment and improving living standards for 

existing artisans. 

 The mega clusters will be taken up for development through the Handicrafts 

Mega Cluster Mission (HMCM) or through central/state corporations as and when 

announced in the Union Budget, or as per requirements, and as per the diagnostic 

report. 

 A maximum of three percent of the project cost shall be earmarked for 

establishing baseline data or reports against which performance can be compared 

at the end of the project. The total fund requirement will be as per the report. The 

maximum duration of the project is four years. 

➢ Marketing support and services scheme 
 This part of the programme provides interventions for domestic marketing 

events to artisans, such as providing financial assistance for organizing or 

participating in marketing events in India. Assistance is also provided for hiring 

built-up space for events organised by other institutions. Besides this, craft 

awareness and demonstration programmes are also conducted. 

 Financial assistance is provided for organising or participating in marketing 

events abroad, market studies, craft exposure programmes, cultural exchange 

programmes, etc. There is also assistance provided for compliance, social, and 

welfare needs for artisans. 

 The marketing and support services component helps conduct domestic buyer-

seller meets which provide linkages to local artisans to showcase their products 

to major buyers of India, thus ensuring integrated and inclusive development of 

Indian handicrafts. Buyer-seller meets, workshops seminars, etc. are also 

occasionally organised abroad. 

 Another component is publicity and brand promotion, which highlights Indian 

handicrafts in print and electronic media, and on the web. 

➢ Research and development scheme 
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 The schemes formulated are based on evaluation and research conducted from 

time to time by a governmental in-house research and development team. The 

initiative was introduced to generate feedback on economic, social, aesthetic, and 

promotional aspects of various crafts and artisans in the sector. 

 Surveys and studies are conducted on specific crafts on which enough information 

is not easily available, on problems related to the availability of raw materials, 

technology, and more. 

 Research is also conducted into measures to provide financial assistance for the 

preparation of legal, paralegal, standards, audits, and other documentation leading 

to labelling and certification for artisans' products, and more. 

 

RECOMMENDATIONS:  
Above the discussion of recent problems face by potters I give some suggestion to change their 

present situation- 

o In Panchmura at first, they should change their old techniques to produce the terracotta 

production. They must use modern techniques, such as electric machines, electric wheel, 

and others tools. 

o They must have knowledge about the people’s taste, new designs, and new figurines. 

o Government should take many steps for improving the socio-economic condition of the 

potters. 

o Different types of banks should provide loan to terracotta workers in Panchmura village. 

o Government should give health card to treatment their health condition free of cost and 

low cost in non-Govt. hospitals for both the villagers. 

o To increase the space in the houses of workers in both villages to store many products. 

o In Panchmura village kumors should advertise their products in T.V., newspapers, 

different networking sites. 

o  Develop infrastructure of both villages. 

o Government should recommend different policies to make a comeback of the potters in 

this occupation. 

o Life insurance policies are taken for both village kumors. 

o Government should give monthly money/pension all workers in both areas. 

o Government should facilities kumor’s children to education help. 

o We well known about Panchmura village. But Ghurni  is not familiar for us so 

Government should survey or task on the Ghurni. 

 

 

The final conclusion should be made and analyzed by the SWOT analysis of Panchmura village 

and Ghurni terracotta and clay craft art as under - 

1. Strengths:  

❖ Potential market.  

❖ Flexible production system.  

❖ Cheap labor cost.  

❖ Eco-friendly.  

❖ Favorable physical climate.  

2. Weakness: 

❖ Lack of proper infrastructure. 
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❖  Mainly village based production system. 

❖ Primitive techniques of production. 

❖ Unorganized sector. 

❖ Low income generational and low wages. 

❖ Less interest among youth artisan. 

❖  Less global exposure and marketing opportunity. 

❖ Low level research on up gradation and customer feedback analysis. 

3. Opportunity:  

❖ Foe decoration, spiritual and other purposes this terracotta craft items having an 

increasing demand in its trend.  

❖ Its unique design, long necked horses, lateritic color remains at the pivotal position of 

attraction.  

❖ Tourism industry and other craft fairs & festivals increasing its popularity and publicity.  

❖ E- commerce, web business and media engagement increase its popularity in an optimal 

rate.  

4. Threats:  

❖ It remains in back foot during a stiff competition with other decorative articles like 

artificial fiber made agents.  

❖ The demand of this craft items is not sufficient according its supply or production 

dimension.  

❖ Lack of modernize skills and updated technology.  

❖ Increasing cost of raw materials.  

 

 

 

 

 

CONCLUSION: 
This comparative study reflects the present scenario of the terracotta workers in Panchmura and 

Ghurni. With the help of the data and after analysis it was found that there are differences in 

these two villages. As a result, to understand that their product making process are different, 

working patterns, using technology, their present thoughts etc.…are different. The  conclusion 

drawn from these two villages is that the Kumar’s of Panchmura village are using the traditional 

method of making terracotta art but Ghurni  people are using the modern method in this 

occupation. The Central Government and State Government have taken some steps to help the 

terracotta workers to make a  comeback in  this occupation by changing the  old techniques and 

help in the overall development by providing the training. They are also trying to improve their 

condition by making them self-employed with modern skills. 
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QUESTIONNARIER 

VILLAGE NAME-      BLOCK NAME-   

DISTRICT NAME-     GRAM PANCHAYET- 

• PERSONAL DETAILS- 
1) Name of the person- 

2) Total family members-     M-     F-       

3) Total no. of children-   M-  F-     

4) Religion-     Hindu 

                    Muslim   

                     Others 

 

5) Caste-     GEN 

OBC 

SC 

ST 

OTHERS 

 

6) Migrate-   YES   NO 

7) Marital Status-   Married Unmarried     Widowed 

8) Occupational status-  

9) Monthly income-  <5000/-  

5001-10000 

10001-15000 

15001-20000 

20001-25000 

>25000 

11.Age – Sex  Structure- 

Distribution of age sex group among respondents 

Age - Group Sex 

 Male Female 
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>10   

10-20   

20-30   

30-40   

40-50   

50-60   

Above 60   

 

 

12. Education- 

Literacy status of the respondents 

Education Qualification No. of respondents 

Illiterate  

Primary (class 1-4)  

Secondary(class 5-10)  

H.S(class 11-12)  

Graduate/Technical Education  

Other  

• OCCUPATIONAL STRUCTURE- 

13. Name of the Craft Product- 

14.Working members- M-  F- 

15. Poverty level-  APL    BPL 

16.Doll factory establish- 

1961-70  

1971-80  

1981-90  

1991-2000  

2001-2010  

2011-2020  

17. Raw meterials-  

18.Collect of raw meterials- 

19.The cost of the raw materials- 

20.Total investment- 

21.Others Investment -  

I. Electricity charge- 

II. Govt. tax- 

III. Labour cost- 

IV. Transport cost- 

22.Production per day- 
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I. <100 

II. 100-200 

III. >200 

23.Total sell per day- 

24.Total profit- 

25.Export-  national    international 

26.Shop type- Own-    Rented- 

27.How many labours worked- 

28.If the shop is rented, The Rent price- 

29.Next generation is joined this business- Yes-  No- 

30.What machines and tools are used- 

31.Working hours per day-  2-4    4-6       6-8 

32.Artisans works for-  middle man  traders  organizations/groups 

33.Marketing concern- sell by themselves   participation in exhibition 

34.Artisans are members of SHG- YES  NO 

35.Can you get any loan for business purpose- YES  NO 

36.Monthly Expenditure for other purpose- 

 

I. Education- 

II. Medical purpose- 

III. Televation- 

IV. LPG- 

V. Cell phone- 

VI. Motorbike- 

SOCIO STRACTURE- 

37.Nature of house of the respondents- 

House type No. of respondents 

Kacha  

Pakka  

Rented  

 

38.Source of drinking water-   

Tubewall  tap  public tube  tap+tubewall   

39.Toilet-  Private-   Public- 

40. Source of fuel - Gas-  Kerosene-  Coal 

41.Type of illiness- 

42.What kind of problems you are faced in covid situation?- 

 

43.After covid how they maintain covid rules- 

I. Wear mask and use hand sanitizer and handwash 
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II. They did not maintain protocols 

44.Can you get help from govt.?-  

45.Have you any Health card?- 
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                                                             PREFACE 

The work on this thesis was done on a topic we were closely related to and have firsthand experience on. 

I am, Piu Halder, concluded that working on a topic close to me would lead to a batter and 

comprehensive outcome. The entire work was based on  A COMPARATIVE ANALYSIS OF 

PANDEMIC EFFECTS ON EATING HABITS AND CHANGING LIFESTYLE WITH SPECIAL 

REFERENCE TO COVID-19 BETWEEN RURAL AND URBAN AREA; A CASE STUDY OF 

HABRA AND JALESHWAR; WEST BENGAL, and compromised of extensive data collection, 

research, analysis, study, and computation to lead to a certain direction for answers. 

Many have worked on the same topic with different data, specific variables and different fields. My 

work included collecting primary data based on my selected topic for the study area of Habra and 

Jaleshwar of North 24 Parganas district in West Bengal. The data were further compiled and used for my 

thesis work to see the comparative effects on eating habits and changing lifestyle between rural and 

urban area.  

With my paper, we hope to input a very small amount of work in the given pool of researches and work 

done in this sector and help the community with further data and analysis. My purpose of doing this 

work is to understand which area urban or rural has been more effective for covid-19 and finding out the 

solution of how to recover the problems of the affected peoples. 
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                             REVIEWS OF LITERATURE  

 ‘Impacts on dietary habits and health of Indian population during COVID-19 lockdown ‘by 

Ramasamy Rajesh Kumar et al. (Dec.2020) analysis that completely changed people’s life for 

COVID-19. Schools and colleges were closed, started work from home, many people lossed their 

jobs, all types of transportation services; including rail, road and air were closed. Peoples took 

healthy foods as advised by doctors, on the other hand, many poor people’s were don’t getting 

necessary foods which was they needed to sustain their lives. Many people addicted to smoking 

and drinking during COVID period .They faced many health issues. 

 Sakshi Chopra and Piyush Ranjan (oct.2020): ‘‘Impact of COVID-19 on lifestyle-related 

behaviours - a cross -sectional audit of responses from nine hundred and ninety-five participants 

from India’’, In this study they analysis that, For COVID situation peoples preferring home-

made and healthy foods during lockdown. Some people involved in physical activity by walking, 

work out and yoga at home who don’t get any time for exercise due to various busyness in their 

daily life. Peoples infected by corona virous, they worried about their family with boredom and 

loneliness. Financial loss was most common part for their stressful life and anxiety during 

COVID-19. 

 ‘Effects of nationwide COVID-19 lockdown on lifestyle and diet An Indian survey ‘by Singh et 

al. (2021) analysis that for nationwide lockdowns mandating isolation at home, affecting daily 

habits and lifestyle changes. All transport services as well as educational institutions, industrial 

establishments, and hospitality services were suspended. In this period physical activity and 

sleeping patterns improved, and unavailability of junk food (because all restaurants and café 

were closed), improve overall health. Majority of participants report that, they feeling positive 

about the changes made in their lifestyle. People decrease their work related stress in that period. 

 ‘How India is dealing with COVID-19 pandemic’ by Aritra Ghosh and Tapas K. Mallick (2020) 

analysis that, Urban and Rural population they both impacted by COVID-19. It has created a 

negative impact of human life. Peoples faced lockdown and social distancing, which was 

difficult to followed by the urban poor peoples who lives in slums or closed and small places. 

More than 50 million people migrated from Assam, Bihar, Madhya Pradesh, Odisha, Punjab and 

West Bengal to Maharastra and Delhi for work, who harassed for sudden lockdown. They were 
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forced to move out of their cities and returns to their homes. Educational system has also 

changed in this period. Educational institutions were closed; the whole education system was 

runs through the internet. It was hampered the overall teaching and learning process. 

 ‘Impact of COVID-19 outbreak on lifestyle behaviour : A review of studies published in India’ 

by Dimple Rawat et al. (2021) observed this pandemic not only affected the physical health, but 

also brought forth significant changes in their lifestyle  behaviour. People’s mental stress was 

high during the lockdown period. Sleeping hours and sleeping quality was also affected to found 

in this study. Improvements in healthy eating, like consumption of vegetables, fruits, herbal 

tonic, vitamins and drop-down in unhealthy snacking were observed in their life. 

 ‘Effect of COVID-19 Pandemic-Induced Dietary and Lifestyle Changes and Their Associations 

with Perceived Health Status and Self-Reported Body Weight Changes in India: A Cross-

Sectional Survey’ by Jagmeet Madan et al. (2021) analysis that people’s daily activities, 

including work, sleep pattern, meal time, education, social interactions, and other assential daily 

tasks were totally changed. For this changes affect people’s physical and mental health and well-

being. They realise that by this survey, there are both positive and negative changes in human 

life during COVID period. 

 ‘Effects of COVID-19 LOCKDOWN on the dietary habits and lifestyle in a population in 

southern Spain: a cross-sectional questionnaire’ by Navarro Perez et al. (2021) analysis, for 

lockdown changes in dietary patterns have been identified. As well as lifestyle changes affected 

sleep and physical activity. Around 50% of surveyed who are of working age have seen their 

income reduced as a result of shout down of non-essential activity. 

 ‘Lifestyle Changes and Determinants of Children’s and Adolescents’ Body Weight Increase 

during the First COVID-19 Lockdown in Greece: The COV-EAT Study’ by Maria Perperidi et 

al. (2021) analysis that, In Greece, closing of schools on 11 March and finally lockdown on 23 

March. The pandemic situation changed the children’s daily routine; they were isolated at home 

with their families. Eating behavior and sleeping status is most important changes in children’s 

life during pandemic period. This study was revealed that children’s tend to consume less 

vegetables and more sugar. So all those thinks are affected their body weight, and their body 

weight are increased. 

 ‘Eating Habits and Lifestyle Changes during COVID-19 Lockdown: An Italian survey’ by Laura 

Di Renzo et al. (2020)  analysis that The COVID-19 pandemic represent a massive impact on 
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human health, for this sudden changes in people’s lifestyle, through social distancing and 

isolation at home. This study aimed to investigate the immediate impact at the COVID-19 

pandemic on eating habits and lifestyle changes among the Italian population. For lockdown 

digital education, smart working, limitation of outdoors affecting everyday behaviours. People 

get some positive impact during the lockdown like reduction of smoking, good and healthy food 

habit, better sleeping quality. 

 ‘The Impact of COVID-19 Confinement on the eating habits and lifestyle changes: A Cross 

Sectional Study by Yaseen Galati (2021)  analysis that Novel Corona Virous emerged in 

Dec,2019 in the city of Wuhan, China causing severe respiratory infections and resulting in 

million people admitted in hospital and over a million deaths. Suddenly changed people’s 

lifestyle and eating habits for this virus. Home stay can lead to substantial changes in lifestyle. A 

healthy diet and lifestyle is helpful to support health and well-being. 
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                                              INTRODUCTION 

In  December  2019 from Huanan seafood  market  Wuhan  City  of  Hubei, Presidency of China  SARS-

CoV-2  transit  from  animals to humans, and spread to the rest of the world. This market is famous for 

sell of wildlife animals and several on-aquatic animals such as birds and rabbits were also on sale. On 

30th January 2020, the WHO Emergency Committee declared COVID‑19 as a global health emergency  

(Singh, et al., 2021). India which is the second-largest population in the world having a rural-based and 

growing-urban developing country is also suffering severely from this COVID-19. In India, the first 

confirmed COVID-19 case was reported on 30 January 2020 in the state of Kerala. On  12  March  2020,  

the  COVID-19  first death  was  reported  in  India. .  On 22March 2020, prime minister of India 

announced 14hours’ public curfew (Arumugham Dhanaraj S.2, 2020). On 24 March 2020, the total 

confirmed 500 positive cases 

were observed in India. To  

handle  the pandemic situation 

in this country, the prime 

minister  suddenly  ordered  a  

complete  nationwide 

lockdown  for  21  days, on 24 

March 2020. During  the 

sudden  lockdown, all  places 

of public  gatherings  such  as  

schools,  cinemas, restaurants,  shopping  complexes,  higher educational  institutions  were  closed.  To  

avoid crowds  and  control  the  spread  of  COVID-19 employees of private sectors and  students were  

being asked  to  work from  home. All  types  of  transportation  services, including  rail,  road  and  air,  

were  suspended  with exceptions for essential services were closed (Arumugham Dhanaraj S.2, 2020). 

COVID-19 not only killed people through virus incursion but also due to economic and mental collapse, 

where developing countries suffered from unemployment and hunger (K.Mallicka, 2020). Parallelly, the 

education system is also affected due to COVID-19 in India. During this lockdown period, the 

educational institutions were closed which hampered the overall teaching-learning process and all the 

students of rural India could not join properly the online education system due to the unavailability of 

internet and computer or android mobile phone owing to the disparity of economic condition. Where 

android mobiles and 4g connectivity in India’s urban sector have successfully running online schools. 
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Good diet is an important part of leading a healthy lifestyle (Arumugham Dhanaraj S.2, 2020). 

Combined  with  physical  activity,  diet  can help  to  reach  and  maintain  a  healthy  weight  and 

promote  your  overall  health (Arumugham Dhanaraj S.2, 2020). India was facing dreadful impact from 

COVID-19 and due to its combined fear and lockdown scenario, a majority of Indians will face 

unemployment which will trigger them towards hunger issues, poverty, and mental illness. Due  to  

sudden lockdown various changes has occurred in the habits and  lifestyles  of  the  public,  with any  

form  of  socialization. Physical Distancing and self-isolation strongly impacted people lives, affecting 

in particular eating habits and everyday behaviors (Arumugham Dhanaraj S.2, 2020).  Mass 

unemployment is create frustration and drive people to much stress, anxiety, depression, alcohol 

dependence, and self-harm. Comparably some positive health issues were also observed. Another 

probably positive side of the lockdown is 

people are now staying home and have 

time for family, which is only limited with 

economically stable families.  

The known fact that majority of 

marginalized people around the urban slum 

area and rural area are loosed the basic 

dimensions for a minimum standard of 

living for this pandemic situation. There is 

enough literature on pandemic impact on 

dietary pattern and life style of which most 

of them focused on urban or metropolitan cities but research on rural community was rare. Therefore, 

the current study was undertaken to fulfill the gap in research literature with the aim to conduct a 

comparative study on impact of COVID-19 pandemic on eating habits and life style change in urban and 

rural area.  

 

 

 



 

 

 

 

 

 

 

 

 

 

To find out the 
changes that have 

taken place in 
people’s lives 

those are positive 
or negative 

impact on their 
lives.

To find out what 
has changed in 

the  eating habits 
and lifestyle for 

income reduction 
and due to the 

increase the 
amount of 

unemployment in 
human life during 

the pandemic 
situation.

To find out what has changed in the dietary 
habits and lifestyle for the pandemic 

situation and lockdown of the people of 
urban area.

It is known that people in rural or urban areas 
are more affected for lockdown due to 

pandemic.

OBJECTIVE

To find out what 
has changed in 

the  eating habits 
and lifestyle for 

income reduction 
and due to the 

increase the 
amount of 

unemployment in 
human life during 

the pandemic 

To find out how 
much 

unemployment 
has increased.

To know people’s 
faced any health 
issues for using 

the mask.

To find out what has changed in the dietary 
habits and lifestyle for the pandemic 

situation and lockdown of the people of 

To find out what has changed in the 
dietary habits and lifestyle for the 
pandemic situation and lockdown 

of the people of rural area.

It is known that people in rural or urban areas 
are more affected for lockdown due to To know how much affected for pandemic 

has had on people’s workplace
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To find out the 
solution all of 

those problems.

To find out what has changed in the 
dietary habits and lifestyle for the 
pandemic situation and lockdown 

of the people of rural area.

To know how much affected for pandemic 
has had on people’s workplace.
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                                                          STUDY AREAS  
      Habra (22.8408° N, 88.6535° E) is a city and a municipality under Barasat sadar subdivision in 

North 24 Parganas district of the Indian state of West Bengal. It is situated on the Jessore Road between 

Kolkata and the Bangladesh border at Petrapole. Habra located 35 miles North-East of Kolkata city, 

with the population close to 147221 according to the 2011 Indian census. There population density is 

6,700/km.sq. This city is approximately 31 km (19.3 miles) South-West side of the border with 

Bangladesh. Its location makes it an important town for export and import of goods between India and 

Bangladesh. It is a Bengali area, with Bengali language spoken and Bengali traditions practiced. I 

surveyed at Habra as a urban area. 

Gaighata is a community development block that forms an administrative division in Bangaon 

subdivision of North 24 Parganas district in the Indian state of West Bengal. It has 13 gram panchayats. 

Jaleshwar village (21.8039°N, 87.2270°E)   is located in Gaighata, which I have taken for survey of my 

study as a rural area. It is situated 34.8 km away from district headquarter Barasat. The total 

geographical area of the village is 368.67 hectares. There total population is 5602 peoples. There are 

about 1363 houses in Jaleshwar village. Habra is nearest town to Jaleshwar for all major economic 

activities, which the approximately 14 km away. 
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Location map of the study area (HABRA) : 

                 

 

            

                                                                    

 

                                                                                                                             SOURCE: GOOGLE.COM & GOOGLE MAP 
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   Location map of the study area (JALESHWAR):                                                 

 

                           

                                                                        

                                                           SOURCE: GOOGLE.COM & GOOGLE MAP 
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METHODOLOGY : 
Methodology is a blue print of the study that will be conducted. We have presented this project in 

respect of PRE-FIELD, FIELD WORK, and POST FIELD WORK. 

➢ PRE-FIELD WORK: It may also be called pre-field stage. In this, necessary preparation has been 

done in regard to collection of primary data and information. Initially, I have selected my topic of 

research which is “A COMPARATIVE ANALYSIS OF PANDEMIC EFFECTS ON EATING 

HABITS AND CHANGING LIFESTYLE WITH SPECIAL REFERENCE TO COVID-19 

BETWEEN URBAN AND RURAL AREA;A CASE STUDY OF HABRA AND 

JALESHWAR;WEST BENGAL ” and have selected my location of research which is in Habra(as a 

urban area)Municipal corporation and Jaleshwar(as a rural area). Next, I have searched about the 

previous reviews on this topic on different places by different researchers. Then I have identified some 

issues that related to my topic. After that, I have been developed a self made questionnaire, for primary 

data collection. 

➢ FIELD WORK:  

 (For urban area) A cross-sectional observational study was carried out on a population from 

Habra. Access was provided to an online questionnaire, which was active from 9th April to 

21 April, 2022. The questionnaire like as goggle form was shared via social networks such as 

Facebook, Whatsapp, Telegram. In addition, the number of days the participants had been 

confined to their homes, in their free time they filled the Goggle Form, was taken into their 

account. 

 (For rural area) I have done my field work by primary data collection with the help of 

questionnaire survey, interviews with the people for identifying the issues which was peoples 

faced for the pandemic situation and lockdown and for known that, their eating habits and 

changing lifestyle during this situation. I am collected some photographs during interviews 

with peoples. 

➢ POST-FIELD WORK: After collecting all of the primary data, various cartographic and statistical 

techniques were applied, for find out the scenario and showing the situation. I have identified the results 



 

and interpret it. And tried to find some 

Location map has been prepared by me to indicate the proper position of my study areas. 

                                                  

                                             RESULT AND DISCISSION

EDUCATIONAL  LEVEL : 

Education has been an important subject in creating a progressive state of environment for human to 

take control and move forward in future. We questioned 70 willing 

were under graduate, 24% people studied up to class 8, and 13% people were illiterate. So we have seen 

that, the amount of education from Habra to Jaleshwar is much less.

 WORK-SECTOR OF THE PARTICIPANT 

We ended up sectioning them under government sector, private sector, business, unemployment, 

retiered, student, farmer, labour and others.

listed under Employment , Business, Student, Unemployment. But due to the presence of cultivable land 

in Jaleshwar, the amount of Farmers and Labours is also 

are taken as unemployed. Our survey showed that 8.57% of them were a part of the private tertiary 

sector, 27% were self-employed by nature, 14% were unemployed, 24% were under government 

employment and 18.57% were currently student in Habra area. On the other hand, In J
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EDUCATION LEVEL

And tried to find some solution that would  help to handle this situation

Location map has been prepared by me to indicate the proper position of my study areas. 

                                                   

RESULT AND DISCISSION 

  

Education has been an important subject in creating a progressive state of environment for human to 

take control and move forward in future. We questioned 70 willing Habra participants and 70 willing 

Jaleshwar participants about their 

education qualification. And found 

while 20% people achieved their 

postgraduate degree, 42% people are 

graduated, 17% were studied in 

Technical line and only 7% of the 

crowd did not pass 

On the other hand, we found that in 

Jaleshwar village only 4% has 

achieved their postgraduate degree, 

7% in technical line, 17% people 

were under graduate, 24% people studied up to class 8, and 13% people were illiterate. So we have seen 

hat, the amount of education from Habra to Jaleshwar is much less. 

SECTOR OF THE PARTICIPANT : 

We ended up sectioning them under government sector, private sector, business, unemployment, 

retiered, student, farmer, labour and others. While both of the areas most of these are conventionally 

, Business, Student, Unemployment. But due to the presence of cultivable land 

in Jaleshwar, the amount of Farmers and Labours is also much higher in this area. H

nemployed. Our survey showed that 8.57% of them were a part of the private tertiary 

employed by nature, 14% were unemployed, 24% were under government 

employment and 18.57% were currently student in Habra area. On the other hand, In J

EDUCATION LEVEL
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situation. After that, 

Location map has been prepared by me to indicate the proper position of my study areas.  

Education has been an important subject in creating a progressive state of environment for human to 

Habra participants and 70 willing 

Jaleshwar participants about their 

education qualification. And found 

while 20% people achieved their 

postgraduate degree, 42% people are 

graduated, 17% were studied in 

Technical line and only 7% of the 

crowd did not pass school in Habra. 

On the other hand, we found that in 

Jaleshwar village only 4% has 

achieved their postgraduate degree, 

7% in technical line, 17% people 

were under graduate, 24% people studied up to class 8, and 13% people were illiterate. So we have seen 

We ended up sectioning them under government sector, private sector, business, unemployment, 

e areas most of these are conventionally 

, Business, Student, Unemployment. But due to the presence of cultivable land 

much higher in this area. Here, Home maker 

nemployed. Our survey showed that 8.57% of them were a part of the private tertiary 

employed by nature, 14% were unemployed, 24% were under government 

employment and 18.57% were currently student in Habra area. On the other hand, In Jaleshwar village, 



 

8.57% people were under 

government employment, 6% 

were work in private sector, 21% 

of people have not finished their 

study yet, Along with this here 

we notified that, there are 13% 

people were famer and 24% 

people are working as a labour in 

cultivable land(those who don’t 

have their own land). 

AGE-SEX PYRAMID: 

According to the data age-sex pyramid show the total population 140 in both Habra and Jaleshwar. In 

Habra parsentagev of willing male participants was 43% and Jaleshwar male participant was 59%. And 

57% female participate for answering the questio

Habra voluntarily gave answers. There fertility rate is less than as compared to mortality rate. In Habra

AGE

sex pyramid show the total population 140 in both Habra and Jaleshwar. In 

Habra parsentagev of willing male participants was 43% and Jaleshwar male participant was 59%. And 

57% female participate for answering the questions in Jaleshwar, on the other hand, 41% of women in 
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sex pyramid show the total population 140 in both Habra and Jaleshwar. In 

Habra parsentagev of willing male participants was 43% and Jaleshwar male participant was 59%. And  
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working people rate is high compared to Jaleshwar. That’s mean dependency rate low in Habra.

MONTHLY FAMILY INCOME ( BEFORE AND DURING PANDEMIC ) :

Income is one of the few ways that helps in the long

on earnings in both rural and urban areas. Due to the lockdown, all the shops were closed, for that th

trade and commerce was hit hard. Lots of people lose their jobs.

than before. 

Hence, in our case study we surveyed 70 willing participants in Jaleshwar as known, and we then 

figured out that with 10% having monthly fa

income between 30000 to 50000. 43% had 10000 to 20000. And 19% having monthly family income 

5000 to 10000.But people’s monthly income has decreased a lot during the lockldown. We have seen 

that, 12.85% people have a family income less than 5000 for lockdown in this pandemic situation, 

37.14% had an income of 5000-10000, 30% people had an income of 10000

an income of greater than 50000 in a month. According to our survey in the Habr

lockdown, 23% of people had a monthly family income of over 50000, 17% had an estimated average of 
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Income is one of the few ways that helps in the long-term independence.COVID-19 has had an impact 

on earnings in both rural and urban areas. Due to the lockdown, all the shops were closed, for that th

d. Lots of people lose their jobs. The amount of income is much less 

Hence, in our case study we surveyed 70 willing participants in Jaleshwar as known, and we then 

figured out that with 10% having monthly family income of more than 50000. 11% had an average 

income between 30000 to 50000. 43% had 10000 to 20000. And 19% having monthly family income 

5000 to 10000.But people’s monthly income has decreased a lot during the lockldown. We have seen 

ple have a family income less than 5000 for lockdown in this pandemic situation, 

10000, 30% people had an income of 10000-20000, and only 4.28% had 

an income of greater than 50000 in a month. According to our survey in the Habr

lockdown, 23% of people had a monthly family income of over 50000, 17% had an estimated average of 
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working people rate is high compared to Jaleshwar. That’s mean dependency rate low in Habra. 

19 has had an impact 

on earnings in both rural and urban areas. Due to the lockdown, all the shops were closed, for that the 

The amount of income is much less 

 

Hence, in our case study we surveyed 70 willing participants in Jaleshwar as known, and we then 

mily income of more than 50000. 11% had an average 

income between 30000 to 50000. 43% had 10000 to 20000. And 19% having monthly family income 

5000 to 10000.But people’s monthly income has decreased a lot during the lockldown. We have seen 

ple have a family income less than 5000 for lockdown in this pandemic situation, 

20000, and only 4.28% had 

an income of greater than 50000 in a month. According to our survey in the Habra area before the 

lockdown, 23% of people had a monthly family income of over 50000, 17% had an estimated average of 
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30000 to 50000, 20% was between 20000

had a monthly family income of less than 10000.

epidemic. We have seen that, 36% people have a family income less than 10000 for lockdown in this 

pandemic situation, 26% had an income of 10000 to 20000, 14% people had an income of 20000

30000,13% had an income 30000-50000 and only 11% had an income of greater than 50000 in a month. 

We also found that 27% of Habra people and 31% of Jaleshwar peoples lost their jobs.

 CHANGE IN EATING HABITS:

As the lifestyle has changed in the pandemic

Many people have aware of body care. The tendency to eat healthy food has increased over time. 

The tendency to eat out has also decreased.

Change in breakfast time during lockdown:

People’s breakfast time has changed during the pandemic. As per our survey, 36% participants in 

Habra and 23% participants in Jaleshwar skip their breakfast in the COVID

Change in Lunch time during pandemic:

Regarding the change in lunch time during pandemic, as per survey it has been found that 30% Habra 

people and 49% Jaleshwar people eating their lunch in same time like before, 34% participants of Habra 

and 19% participants in Jaleshwar eat their lunch earlier (one of the reasons was to skip breakfast), and 

36% and 33% willing participants of Habra and Jaleshwar eat their lun
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CHANGE IN BREAKFAST TIME DURING 
PANDEMIC

30000 to 50000, 20% was between 20000-30000, Between 10000-20000 of  24%, and 16% of people 

had a monthly family income of less than 10000. But people’s income decreased a lot during the 

epidemic. We have seen that, 36% people have a family income less than 10000 for lockdown in this 

pandemic situation, 26% had an income of 10000 to 20000, 14% people had an income of 20000

50000 and only 11% had an income of greater than 50000 in a month. 

We also found that 27% of Habra people and 31% of Jaleshwar peoples lost their jobs.

CHANGE IN EATING HABITS: 

lifestyle has changed in the pandemic period, people eating habits have also changed

Many people have aware of body care. The tendency to eat healthy food has increased over time. 

The tendency to eat out has also decreased. 

Change in breakfast time during lockdown: 

changed during the pandemic. As per our survey, 36% participants in 

Habra and 23% participants in Jaleshwar skip their breakfast in the COVID

Habra people and 44% Jaleshwar people eat 

their breakfast in same time like before, 6% 

in Habra and 9% in Jaleshwar eat their 

breakfast earlier, and nearly 

people and 24% jaleshwar people were 

consuming breakfast later

can see that people’s breakfast time has 

changed in both the areas.

changes have been seen in Hab

of the people skip their breakfast or eat late,

which is bad for the human health.

Change in Lunch time during pandemic: 

Regarding the change in lunch time during pandemic, as per survey it has been found that 30% Habra 

ar people eating their lunch in same time like before, 34% participants of Habra 

and 19% participants in Jaleshwar eat their lunch earlier (one of the reasons was to skip breakfast), and 

36% and 33% willing participants of Habra and Jaleshwar eat their lunch late than before.
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20000 of  24%, and 16% of people 

But people’s income decreased a lot during the 

epidemic. We have seen that, 36% people have a family income less than 10000 for lockdown in this 

pandemic situation, 26% had an income of 10000 to 20000, 14% people had an income of 20000-

50000 and only 11% had an income of greater than 50000 in a month. 

We also found that 27% of Habra people and 31% of Jaleshwar peoples lost their jobs. 

people eating habits have also changed. 

Many people have aware of body care. The tendency to eat healthy food has increased over time. 

changed during the pandemic. As per our survey, 36% participants in 

Habra and 23% participants in Jaleshwar skip their breakfast in the COVID-19 pandemic.27% 

Habra people and 44% Jaleshwar people eat 

their breakfast in same time like before, 6% 

d 9% in Jaleshwar eat their 

and nearly 31% Habra 

le and 24% jaleshwar people were 

consuming breakfast later. So as a result we 

can see that people’s breakfast time has 

changed in both the areas. But more 

changes have been seen in Habra area. Most 

of the people skip their breakfast or eat late, 

which is bad for the human health. 

Regarding the change in lunch time during pandemic, as per survey it has been found that 30% Habra 

ar people eating their lunch in same time like before, 34% participants of Habra 

and 19% participants in Jaleshwar eat their lunch earlier (one of the reasons was to skip breakfast), and 

ch late than before. 



 

 

 

 

  

 

 

Change in Dinner time during pandemic:

As per survey 41% Habra people and 61% 

Jaleshwar people eat their dinner in the same 

time like before the COVID pandemic, 27% 

and 16% Habra and jaleshwar willing 

participants having dinner earlier, 31% and 

23% willing participants of Habra and 

Jaleshwar eat their dinner late than before.

 

 

 

Amount of drinking water: 

During the pandemic situation, the amount of water consumed by the pe

has increase a lot. Our survey showed that, 46% Jaleshwar people and 56% Habra people reported that, 
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Jaleshwar people eat their dinner in the same 

time like before the COVID pandemic, 27% 

and 16% Habra and jaleshwar willing 

dinner earlier, 31% and 

23% willing participants of Habra and 

Jaleshwar eat their dinner late than before. 

During the pandemic situation, the amount of water consumed by the people as per the doctor’s advice 

has increase a lot. Our survey showed that, 46% Jaleshwar people and 56% Habra people reported that, 
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ople as per the doctor’s advice 

has increase a lot. Our survey showed that, 46% Jaleshwar people and 56% Habra people reported that, 
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They increase their per day water drinking amount, they drink more than 3 liters of water in a day, 

which is really good. 43% and 44% Habra and Jaleshwar p

has not changed in this period. On the other hand, the water intake of 11% of the people of Jaleshwar 

was less than before.  

Reduce eating out after pandemic:

We all know usually the people of the village 

are never habituated to eating out, they always 

like to eat homemade food. And talking to the 

people of Jaleshwar, we noticed that most of 

them did not eat outside even before COVID

19. As per our survey 31% willing participants 

in Jaleshwar have reduced tendency to eating 

out during pandemic and 69% have not taken 

outside food. 

On the other hand, before corona due to the 

busy schedule, many people in the city did not 

get chance to eat at home most of the time. So, they are more familiar with outside food. 

to stay home during the lockdown and they have gradually become accustomed to homemade food, 

because they worried for inflectional issues, moreover, the food shop was closed and all the food order 

services was restricted due to the lockdown.

order food from outside occasionally and sometimes respectively in this pandemic situation,27% of 

peoples never order food from outside, and 13% of people in this city are still unaware about this.

 

 

 

 

 

 

They increase their per day water drinking amount, they drink more than 3 liters of water in a day, 

which is really good. 43% and 44% Habra and Jaleshwar participants told us that their daily water intake 

has not changed in this period. On the other hand, the water intake of 11% of the people of Jaleshwar 

emic: 

We all know usually the people of the village 

are never habituated to eating out, they always 

like to eat homemade food. And talking to the 

people of Jaleshwar, we noticed that most of 

them did not eat outside even before COVID-

19. As per our survey 31% willing participants 

endency to eating 

out during pandemic and 69% have not taken 

On the other hand, before corona due to the 

busy schedule, many people in the city did not 

get chance to eat at home most of the time. So, they are more familiar with outside food. 

to stay home during the lockdown and they have gradually become accustomed to homemade food, 

because they worried for inflectional issues, moreover, the food shop was closed and all the food order 

services was restricted due to the lockdown. So we have seen that, 60% willing participants in Habra 

order food from outside occasionally and sometimes respectively in this pandemic situation,27% of 

peoples never order food from outside, and 13% of people in this city are still unaware about this.
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They increase their per day water drinking amount, they drink more than 3 liters of water in a day, 

articipants told us that their daily water intake 

has not changed in this period. On the other hand, the water intake of 11% of the people of Jaleshwar 

get chance to eat at home most of the time. So, they are more familiar with outside food. But people had 

to stay home during the lockdown and they have gradually become accustomed to homemade food, 

because they worried for inflectional issues, moreover, the food shop was closed and all the food order 

So we have seen that, 60% willing participants in Habra 

order food from outside occasionally and sometimes respectively in this pandemic situation,27% of 

peoples never order food from outside, and 13% of people in this city are still unaware about this. 
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EATING PRE-COOKED FOOD DURING PANDEMIC :

74% Jaleshwar people reported that, they never took pre

stale eating.Habra people are 

accustomed to eating stale food as well 

as eating outside.61% willing 

participants of Habra still have a 

tendency to eat stale food,9% of people 

have decreased it in the corona period, 

and 24% people have stopped eating 

pre-cooked food.  

 

FRESH HEALTHY AND HOMEMADE FOOD CONSUMPTION DURING PANDEMIC :

Bakery food item such as bread/buns as the available was less thus it was observed that people 

consumed it decreased.It was observed,39% Jaleshwar participants and 67% Habra participants started 

looking for healthy recipes to cook at home during lockdown,54% Jaleshwar and 26% Habr

participants observed not much changes in their food quality,7% Habra and Jaleshwar participants 

observed that their food quality becomes worse.

vegetables,wheat,dal,oats,milk,curd,paneer,butter,fish,meat,eggs,nuts e

homes,and increased consumption. 
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cooked food and 16% of people have reduced 

FRESH HEALTHY AND HOMEMADE FOOD CONSUMPTION DURING PANDEMIC : 

bread/buns as the available was less thus it was observed that people 

It was observed,39% Jaleshwar participants and 67% Habra participants started 
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SWEETS (INCLUDING CHOCOLATES) AND PASTRIES CONSUMPTION DURING PANDEMIC :

In the Habra area,the suger consumption by the participants during lockdown was studied.It was 

observed that 44% peoples use less suger (including chocolate) and pastries during lockdown this is 

because to maintain fitness, 4% 

observed no change, and as sweet 

shop were closed thus 46% eat less 

sweet during lockdown,where as 

only 6% might be in stress thus has 

eaten more suger. On the other hand, 

only 19% Jaleshwar people not 

consumed the sweet because the 

sweet shops were closed,30% people 

observed no changed, only 4% 

participants less consumed suger 

because of fitness, and 47% consumed more than home made sweets.

FRUIT JUICES AND HERBAL TONIC CONSUMPTION DURING PANDEMIC

Fruits or fruit juices are really good for health.Our survey showed that,36% Jaleshwar participant 

increase fruit juices consumed,31% observed same like before the pandemic,17% are observed decreas

it and 16% of willing participants could not take fruits during the epidemic due to lack of money.
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shop were closed thus 46% eat less 

sweet during lockdown,where as 

only 6% might be in stress thus has 

ore suger. On the other hand, 

only 19% Jaleshwar people not 

consumed the sweet because the 

sweet shops were closed,30% people 

4% 

participants less consumed suger 

because of fitness, and 47% consumed more than home made sweets.  

FRUIT JUICES AND HERBAL TONIC CONSUMPTION DURING PANDEMIC

Fruits or fruit juices are really good for health.Our survey showed that,36% Jaleshwar participant 

increase fruit juices consumed,31% observed same like before the pandemic,17% are observed decreas

it and 16% of willing participants could not take fruits during the epidemic due to lack of money.
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SWEETS (INCLUDING CHOCOLATES) AND PASTRIES CONSUMPTION DURING PANDEMIC : 

In the Habra area,the suger consumption by the participants during lockdown was studied.It was 

peoples use less suger (including chocolate) and pastries during lockdown this is 

FRUIT JUICES AND HERBAL TONIC CONSUMPTION DURING PANDEMIC- 

Fruits or fruit juices are really good for health.Our survey showed that,36% Jaleshwar participant 

increase fruit juices consumed,31% observed same like before the pandemic,17% are observed decrease 

it and 16% of willing participants could not take fruits during the epidemic due to lack of money. 

 

FRUIT JUICES AND HERBAL TONIC CONSUMPTION 

Increase Decrease

SWEETS(INCLUDING CHOCOLATES)AND PASTRIES 
CONSUMPTION DURING LOCKDOWN

HABRA
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On the other hand, In case of Habra, 63% people increase fruit juices and herbal tonic consumption 

during pandemic, 14% observed no changed, 14% 

people decrease the consumption during the pandemic.

CARBONATED DRINKS CONSUMPTION DURING COVID

Large amount of carbonated drink increase are turned into Fat in Liver, it increase belly fat. It strongly 

linked with weight gain. As per my survey, 

as the available was less thus it was 

observed that 74.29% people not 

consumed carbonated drink in Habra 

area.20% people consume less carbonated 

drink, where 5.71% people observe no 

change during this pandemic situati

But, At Jaleshwar due to the unavailability 

of carbonated drinks during the pandemic, 

100% of people stopped consuming it.

FAST FOOD CONSUMPTION:

As per our survey regarding the fast food consumption , it has been observed that, in the COVID period 

nobody increase fast food consumption at Jaleshwar village.
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On the other hand, In case of Habra, 63% people increase fruit juices and herbal tonic consumption 

during pandemic, 14% observed no changed, 14% observed not consumed fruit juices and only 9% 

people decrease the consumption during the pandemic. 

CARBONATED DRINKS CONSUMPTION DURING COVID- 

Large amount of carbonated drink increase are turned into Fat in Liver, it increase belly fat. It strongly 

As per my survey, 

as the available was less thus it was 

observed that 74.29% people not 

consumed carbonated drink in Habra 

area.20% people consume less carbonated 

drink, where 5.71% people observe no 

change during this pandemic situation. 

But, At Jaleshwar due to the unavailability 

of carbonated drinks during the pandemic, 

100% of people stopped consuming it. 

FAST FOOD CONSUMPTION: 

As per our survey regarding the fast food consumption , it has been observed that, in the COVID period 

50% and 64% Habra and Jaleshwar 

people stopped fast food consuming, 

40% Habra participants and 27% 

Jaleshwar participants observed 

decrease consumption, only 3% 

Habra participants and 9% Jaleshwar 

participants observed same status in 

fast food consuming,7%

participants increase fast food 

consumption, they eat homemade 

Pasta, Pizza, Noodles etc., where 

nobody increase fast food consumption at Jaleshwar village. 
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On the other hand, In case of Habra, 63% people increase fruit juices and herbal tonic consumption 

observed not consumed fruit juices and only 9% 

Large amount of carbonated drink increase are turned into Fat in Liver, it increase belly fat. It strongly 

As per our survey regarding the fast food consumption , it has been observed that, in the COVID period 

50% and 64% Habra and Jaleshwar 

people stopped fast food consuming, 

40% Habra participants and 27% 

Jaleshwar participants observed 

decrease consumption, only 3% 

Habra participants and 9% Jaleshwar 

participants observed same status in 

fast food consuming,7% Habra 

participants increase fast food 

consumption, they eat homemade 

Pasta, Pizza, Noodles etc., where 



 

 

                         CHANGING LIFESTYLE

LIFE QUALITY (BEFORE AND AFTER LOCKDOWN) :

Both people from rural and urban sector face a real traumatized situation. COVID

closed and transport facility totally stopped so all of this reasons peoples lost their jobs, or reduced their 

income sources and their life quality also effected. We observed by our survey,Before the lockdown in 

Jaleshwar, 17% of people had a vary good quality of life, which dropped to 10% after the 

lockdown.24% have a good quality of life,which is now 13%. 36% was fair life quality,now it has

down to 14%. 24% living in the poor 

quality of life and also 39% have fallen 

into a very poor situation. On the other 

hand, 23% willing participants belong a 

very good life quality,which dropped to 

20% after the lockdown.44% have a 

good quality of life, which is now 19%. 

24% life quality was fair, which has 

risen to 30%. And before the lockdown 

only 9% belong in poor life quality,but 

after lockdown 23% and 9% had 
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CHANGING LIFESTYLE 

BEFORE AND AFTER LOCKDOWN) : 

Both people from rural and urban sector face a real traumatized situation. COVID

negative impact on human 

life. Additional directives for 

workplaces like work from 

home were advised in India 

which is however suitable 

only for urban upper a

middle class people and it 

was challenging for the rural 

agriculture

Other side all shops are 

closed and transport facility totally stopped so all of this reasons peoples lost their jobs, or reduced their 

quality also effected. We observed by our survey,Before the lockdown in 

Jaleshwar, 17% of people had a vary good quality of life, which dropped to 10% after the 

lockdown.24% have a good quality of life,which is now 13%. 36% was fair life quality,now it has

down to 14%. 24% living in the poor 

quality of life and also 39% have fallen 

into a very poor situation. On the other 

hand, 23% willing participants belong a 

quality,which dropped to 

20% after the lockdown.44% have a 

good quality of life, which is now 19%. 

24% life quality was fair, which has 

risen to 30%. And before the lockdown 

only 9% belong in poor life quality,but 

after lockdown 23% and 9% had 
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Both people from rural and urban sector face a real traumatized situation. COVID-19 has created a 

negative impact on human 

life. Additional directives for 

workplaces like work from 

home were advised in India 

which is however suitable 

only for urban upper and 

middle class people and it 

was challenging for the rural 

agriculture-based population. 

Other side all shops are 

closed and transport facility totally stopped so all of this reasons peoples lost their jobs, or reduced their 

quality also effected. We observed by our survey,Before the lockdown in 

Jaleshwar, 17% of people had a vary good quality of life, which dropped to 10% after the 

lockdown.24% have a good quality of life,which is now 13%. 36% was fair life quality,now it has come 

FRUIT JUICES AND HERBAL TONIC 
CONSUMPTION DURING 

Increase Decrease
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belongs to poor and very poor quality of life.      

IMPROVEMENT OF THE SANITIZATION QUALITY AFTER PANDEMIC

For COVID situation improved sanitization 

quality in both urban and rural areas. However, 

due to the high incidence of infection in the 

city, the residents of Habra are more 

conscious. We observed 90% willing Habra 

participants improved their sanitization quality 

and 10% didn’t do this. On the other hand, 

73% Jaleshwar participants observed improved 

their sanitization quality and 27% are not.

 

 

SLEEP DURATION (BEFORE AND DURING LOCKDOWN)

According to doctors, every person should get 7

there was no significant change in the sleep 

In Jaleshwar, 10% of people had sleep duration before the lockdown less than 5 hours and 37% 

participants had 5-7 hours. Where 33%

Before lockdown 42% participants sleep duration was 7

10%

37%
42%

11%

SLEEP DURATION(BEFORE 
LOCKDOWN),JALESHWAR
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IMPROVEMENT OF THE SANITIZATION QUALITY AFTER PANDEMIC

improved sanitization 

quality in both urban and rural areas. However, 

due to the high incidence of infection in the 

Habra are more 

conscious. We observed 90% willing Habra 

participants improved their sanitization quality 

and 10% didn’t do this. On the other hand, 

73% Jaleshwar participants observed improved 

their sanitization quality and 27% are not. 

(BEFORE AND DURING LOCKDOWN)- 

According to doctors, every person should get 7-8 hours of sleep a day. As we can see from our survey, 

there was no significant change in the sleep duration of the people of Jaleshwar during 

10% of people had sleep duration before the lockdown less than 5 hours and 37% 

re 33% participants said they slept 6-7 hours during the lockdown

Before lockdown 42% participants sleep duration was 7-8 hours and 11% participants had more than 8 
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IMPROVEMENT OF THE SANITIZATION QUALITY AFTER PANDEMIC- 

As we can see from our survey, 

of the people of Jaleshwar during the covid period. 

10% of people had sleep duration before the lockdown less than 5 hours and 37% 

during the lockdown. 

pants had more than 8 

100

IMPROVEMENT OF THE SANITIZATION QUALITY AFTER 

33%

SLEEP DURATION (DURING 
LOCKDOWN), JALESHWAR

10 hours >10 hours



 

hours. But, maximum Jaleshwar participants said they sleep 8

10 hours sleep duration. 

In case of Habra, we observed that, before the lockdown 11% willing participants had sleep duration less 

than 5 hours, 36% had 5-7 hours, 44% people had sleep duration 7
duration more than 8 hours. Where, during the lockdown 50% people observed slept 8
slept 6-7 hours in this period, 11% had sleep duration more than
they slept less than 6 hours during the lockdown. So it has been observed that during the lockdown, the 
sleep duration of Habra residents has changes a lot. This may be because due to lockdown office and 
education institute are closed thus due to less workload people get more time to sleep.

SCREEN TIME- 

During lockdown people spent most of their time watching TV, playing video games, and being active 

on social media. Because, most of the people didn’t have work at 

11%

36%44%

9%
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But, maximum Jaleshwar participants said they sleep 8-10 hours in a day, and 16% had more than 

In case of Habra, we observed that, before the lockdown 11% willing participants had sleep duration less 

7 hours, 44% people had sleep duration 7-8 hours and only 9% had sleep 
Where, during the lockdown 50% people observed slept 8

7 hours in this period, 11% had sleep duration more than 10 hours, and only 6% people told that 
they slept less than 6 hours during the lockdown. So it has been observed that during the lockdown, the 
sleep duration of Habra residents has changes a lot. This may be because due to lockdown office and 

stitute are closed thus due to less workload people get more time to sleep.

During lockdown people spent most of their time watching TV, playing video games, and being active 

on social media. Because, most of the people didn’t have work at this time, and social distancing and
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10 hours in a day, and 16% had more than 

In case of Habra, we observed that, before the lockdown 11% willing participants had sleep duration less 

8 hours and only 9% had sleep 
Where, during the lockdown 50% people observed slept 8-10 hours, 33% 

10 hours, and only 6% people told that 
they slept less than 6 hours during the lockdown. So it has been observed that during the lockdown, the 
sleep duration of Habra residents has changes a lot. This may be because due to lockdown office and 

stitute are closed thus due to less workload people get more time to sleep. 

During lockdown people spent most of their time watching TV, playing video games, and being active 

this time, and social distancing and 
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monotony are also responsible for increasing screen time

that, before lockdown their screen time was less than 2 hours or 2

of the people are seen using the screen for 5

observed more than 7 hours. On the other hand, most of the people were seen using the screen for 2

hours before lockdown in Jaleshwar. And during lockdown 39% told tha

31% observed screen time more than 7 hours, and 30% observed used screen 2

LEVEL OF PHYSICAL ACTIVITY- 

As per survey, during lockdown, the physical activity le

51% people have improved their physical 

activity, 27% observed same, and 21% 

told their physical activity was worse in 

the pandemic situation. On the other hand, 

physical activity level of rural people is 

always better than that of urban people. 

Because most of them are farmer or day 

labour and housewives also work hard. As 

per our survey, In Jaleshwar 50% 

participants reported that during 

lockdown their physical activity level was same like before. Only 13% reported their physical activity 

level was better in this time, and 37% were found to be worse.

TYPE OF EXERCISE- 

Due to the busy schedule of 

maximum people in the urban 

area, they didn’t have any time for 

exercise. People are more health 

conscious than before during 

lockdown and they focus on 

exercise because they have free 

time due to lack of work. And 

monotony are also responsible for increasing screen time. Maximum willing participants at Habra told 

that, before lockdown their screen time was less than 2 hours or 2-4 hours. But during lockdown, most 

e seen using the screen for 5-7 hours. Also 26% observed screen time 2

observed more than 7 hours. On the other hand, most of the people were seen using the screen for 2

hours before lockdown in Jaleshwar. And during lockdown 39% told that they used screen for 5

31% observed screen time more than 7 hours, and 30% observed used screen 2-4 hours. 

lockdown, the physical activity level of most people in Habra is 

1% people have improved their physical 

and 21% 

told their physical activity was worse in 

the pandemic situation. On the other hand, 

physical activity level of rural people is 

always better than that of urban people. 

t of them are farmer or day 

labour and housewives also work hard. As 

per our survey, In Jaleshwar 50% 

participants reported that during 

lockdown their physical activity level was same like before. Only 13% reported their physical activity 

in this time, and 37% were found to be worse. 
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Maximum willing participants at Habra told 

4 hours. But during lockdown, most 

7 hours. Also 26% observed screen time 2-4 hours and 30% 

observed more than 7 hours. On the other hand, most of the people were seen using the screen for 2-4 

t they used screen for 5-7 hours, 

4 hours.  

vel of most people in Habra is seen to be better. 

lockdown their physical activity level was same like before. Only 13% reported their physical activity 
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during this time there has been a change in 

the types of exercise. Before the lockdown, 

43% of Habra participants did not exercise 

at all. 21% 

completed their exercise by walking and 

running. 23% have been observed to go to 

the gym before the lockdown, 

people were seen swimming and only 4% 

said they exercised through yoga. But 

because the gym and swimming centers 

were closed during the lockdown, people completed their exercise by running, walking and doing yoga 

at home. During lockdown 40% reported that they comp

34% completed by running and walking, only 26% observed that they did not exercise. On the other 

hand, In the case of Jaleshwar, before the lockdown 

their exercise by walking and running, 14% used to swim, 7% were observed to do yoga and only 3% 

have been observed to go to the gym. During lockdown 19% reported that they completed their exercise 

by swimming, 13% practiced yoga at home, 33% reported they completed

BODY WEIGHT CHANGE DURING COVIS

In this diagram the weight gain of the participants were studies. In case of Habra, it was observed that 

only 10% participants loss their weight 

during COVID-19 lockdown. 26% does not 

loss or gain their weight, 64% gain their 

weight. On the other hand, in case of 

Jaleshwar, 46% reported that their body 

weight was no changed, 6% decrease their 

weight, and 49% gain their body weight. It 

might be because people eat homemade

healthy food thus most of them either 

weight remain same or loss their weight. 

ime there has been a change in 

the types of exercise. Before the lockdown, 

43% of Habra participants did not exercise 

completed their exercise by walking and 

running. 23% have been observed to go to 

 6% of 

re seen swimming and only 4% 

said they exercised through yoga. But 

because the gym and swimming centers 

were closed during the lockdown, people completed their exercise by running, walking and doing yoga 

at home. During lockdown 40% reported that they completed their exercise by doing yoga at home, and 

34% completed by running and walking, only 26% observed that they did not exercise. On the other 

hand, In the case of Jaleshwar, before the lockdown 46% participants did not exercise, 21% completed 

cise by walking and running, 14% used to swim, 7% were observed to do yoga and only 3% 

have been observed to go to the gym. During lockdown 19% reported that they completed their exercise 

by swimming, 13% practiced yoga at home, 33% reported they completed by running and walking.

BODY WEIGHT CHANGE DURING COVIS-19 LOCKDOWN- 

In this diagram the weight gain of the participants were studies. In case of Habra, it was observed that 

only 10% participants loss their weight 

19 lockdown. 26% does not 

oss or gain their weight, 64% gain their 

weight. On the other hand, in case of 

Jaleshwar, 46% reported that their body 

weight was no changed, 6% decrease their 

weight, and 49% gain their body weight. It 

might be because people eat homemade 

healthy food thus most of them either 

weight remain same or loss their weight.  

0
5

10
15
20
25
30
35
40
45

0 1 2 3

TYPES OF EXERCISE(DURING LOCKDOWN)

HABRA JALESHWAR

0 20 40

No change

Increase

Decrease

BODY WEIGHT CHANGED DURING COVID
LOCKDOWN

JALESHWAR HABRA

P a g e  | 30 

were closed during the lockdown, people completed their exercise by running, walking and doing yoga 

leted their exercise by doing yoga at home, and 

34% completed by running and walking, only 26% observed that they did not exercise. On the other 

participants did not exercise, 21% completed 

cise by walking and running, 14% used to swim, 7% were observed to do yoga and only 3% 

have been observed to go to the gym. During lockdown 19% reported that they completed their exercise 

by running and walking. 

In this diagram the weight gain of the participants were studies. In case of Habra, it was observed that 
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MENTAL STRESS AND ANZITY LEVEL

Social distancing must be maintained during lockdown. People could not get out of their house and 

mixed with each other, they could not go to t

workplace. In addition to this, the media reports 

of the journalists about the corona virus were 

making life more stressful. In Habra, 61% 

participants reported that their mental stress and 

anxiety level was increased in this pandemic 

period, 30% told that their mental stress was the 

same, and only 9% observed mental stress 

decreased. And as per our survey, only 19% 

willing participants in Jaleshwar observed their 

mental stress was same like before, and 81% reported that their stress level was highly i

situation. So through our survey we noticed that in this epidemic situation the stress level of the people 

of Jaleshwar was much higher than Habra people. 

SMOKING HABITS- 

As per our survey regarding the smoking habits, we observed that, 3

smoke before pandemic, 11% reported that they are party smoker, 16% smoked at least 1 cigarette per 
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MENTAL STRESS AND ANZITY LEVEL- 

Social distancing must be maintained during lockdown. People could not get out of their house and 

mixed with each other, they could not go to their 

workplace. In addition to this, the media reports 

of the journalists about the corona virus were 

making life more stressful. In Habra, 61% 

participants reported that their mental stress and 

anxiety level was increased in this pandemic 

that their mental stress was the 

same, and only 9% observed mental stress 

decreased. And as per our survey, only 19% 

willing participants in Jaleshwar observed their 

mental stress was same like before, and 81% reported that their stress level was highly i

situation. So through our survey we noticed that in this epidemic situation the stress level of the people 

of Jaleshwar was much higher than Habra people.  

As per our survey regarding the smoking habits, we observed that, 31% participants in Jaleshwar did not 

smoke before pandemic, 11% reported that they are party smoker, 16% smoked at least 1 cigarette per 

day, and 41% willing participants 

said that they smoked minimum 3

4 cigarette per day. And during 

lockdown 16% observed

smoke at least 1 cigarette per day, 

7% smoked 1 packet cigarette per 

day, where 29% of smokers in this 

period have quit smoking. And it 

is interesting to notice that the 

number of those who smoked 

maximum 3-4 cigarettes per day 
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Social distancing must be maintained during lockdown. People could not get out of their house and 

mental stress was same like before, and 81% reported that their stress level was highly increase in this 

situation. So through our survey we noticed that in this epidemic situation the stress level of the people 

1% participants in Jaleshwar did not 

smoke before pandemic, 11% reported that they are party smoker, 16% smoked at least 1 cigarette per 

day, and 41% willing participants 

said that they smoked minimum 3-

4 cigarette per day. And during 

lockdown 16% observed they 

smoke at least 1 cigarette per day, 

7% smoked 1 packet cigarette per 

day, where 29% of smokers in this 

period have quit smoking. And it 

is interesting to notice that the 

number of those who smoked 

4 cigarettes per day 

Decrease

MENTAL STRESS AND ANZITY LEVEL
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has decreased by 30% willing participants in this area.

On the other hand, the smoking habits of the people of Habra have increased more than before. Non

smokers in this area have also been observed to become addicted to smoking during lockdown. As per 

our survey, 54% willing participants 

reported they were non-smoker before the 

lockdown, where only 31% reported they 

don’t smoked during the lockdown. And 

before the lockdown 11% were party 

smoker, 6% reported they smoked at least 

1 cigarette per day, 29% respond they 

smoked minimum 3-4 cigarettes per day. 

Where, during lockdown 14% smoked at 

least 1 cigarette per day, 24% smoked 

minimum 3-4 cigarettes per day and 20% 

reported that they smoked minimum 1 packet cigarette per day.

ALCOHOL CONSUMPTION- 

The COVID-19 pandemic has changed people’s lifestyles, including their drinking habits. Finding from 

our survey, during lockdown 34% willing participants reported they are non

were occasional drinker, where 44% reported non

before the lockdown. 14% said they consumed alcohol 1
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illing participants in this area. 

On the other hand, the smoking habits of the people of Habra have increased more than before. Non

smokers in this area have also been observed to become addicted to smoking during lockdown. As per 

participants 

smoker before the 

lockdown, where only 31% reported they 

don’t smoked during the lockdown. And 

before the lockdown 11% were party 

smoker, 6% reported they smoked at least 

1 cigarette per day, 29% respond they 

4 cigarettes per day. 

Where, during lockdown 14% smoked at 

least 1 cigarette per day, 24% smoked 

4 cigarettes per day and 20% 

reported that they smoked minimum 1 packet cigarette per day. 

nged people’s lifestyles, including their drinking habits. Finding from 

our survey, during lockdown 34% willing participants reported they are non-alcoholic and only 16% 

were occasional drinker, where 44% reported non-alcoholic and 37% told that they drank

before the lockdown. 14% said they consumed alcohol 1-2 days per week before the lockdown, and only 
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On the other hand, the smoking habits of the people of Habra have increased more than before. Non-

smokers in this area have also been observed to become addicted to smoking during lockdown. As per 

nged people’s lifestyles, including their drinking habits. Finding from 
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4% reported they are regular drinker. Where, 30% reported they consumed alcohol for 1

week and 20% are regular drinker during the l

lockdow3n alcohol consumption in Habra increased.

On the other side, In case of Jaleshwar we notice, 59% reported before lockdown they are non

and 66% said that they don’t drink during the 

stopped     drinking that time. 10% said they drank occasionally. Before lockdown 26% drank 1

per week, where 13% reported during lockdown they drank 1

drinker before the lockdown, where only 3% reported they are regular drinker during the lockdown, 

19% said they drank occasionally during lockdown. So according to the result of our survey, the 

tendency of the people of Jaleshwar to drink alcohol has decreased in t

pandemic. 

FACED ANY HEALTH ISSUES FOR 

USING MASKS- 

People in both Habra and Jaleshwar have faced 

problems for using mask. They faced suffocation 

and breathing problem when using it. The people 

of Jaleshwar said that they used masks very little. 

However, as Habra is a crowded area, due to 

strict police instructions, people in this area were 
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forced to wear masks outside their home. In Habra 84% willing participants reported that they faced 

health issues for using mask and only 16% participants don’t faced any health issues. On the other side, 

77% Jaleshwar participants faced problems when they used mask and 23% reported they don’t faced 

problem. 

                                                       

                                                   RESEARCH FINDINGS 

 Lots of people lose their jobs for sudden lockdown. Due to the lockdown, all the shops were 

closed, for that the trade and commerce was hit hard.  The amount of income is much less than 

before in both urban and rural area. 

 Many people skipped their breakfast. Irregularities also occurred during lunch and dinner time. 

And these irregularities were more observed among participants in urban area. 

 There has been a major change in the dietary pattern of participants in urban area. They are used 

to consuming homemade and healthy food instead of outside food. And being more health 

conscious than before, people have reduced the tendency to eat sweets. 

 Whereas before the pandemic, the rural people did not consumed much carbonated. There, 

people of the urban area stopped consuming carbonated drinks due to non-availability in 

lockdown situation. In addition to this, consumption of fruit juices and herbal tonics increased in 

both areas. However, due to lack of income, very few people in the village could consume fruit 

juice. 

 The quality of life of people in both locations in worse than before, but the rural area was more 

affected. 

 Sanitization quality has improved in both areas during and after the pandemic situation. 

 Sleep duration and screen time has increased in both areas. Social distancing must be maintained 

during lockdown. People could not get out of their house and mixed with each other, they could 

not go to their workplace. The media reports of the journalists about the corona virus were 

making life more stressful. In addition to this, due to many people losing their jobs and most 

people’s incomes went down, so people suffer from mental stress and anxiety in both areas. 

 Due to the busy schedule of maximum people in the urban area, they didn’t have any time for 

exercise. But, in this time they stay home and they have free time due to lack of work. So, urban 
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people concentrate to improve their physical activities. On the other hand, Most of the people in 

urban area gain their body weight.  

 Smoking habits and alcohol consumption have been seen to increase among the urban 

population. But, the alcohol consumption and smoking habits of the rural people has decreased in 

the lockdown situation. 

 

                                         Solution of Problems 

 Jobless people should be given job opportunities. 

 Helping people who lost their jobs by donating some money and foods. 

 People need to be made aware of how harmful to health is not taking timely and regularly food. 

 People need to be made aware of how harmful smoking habits and alcohol consumption are. 

 Virtually any form of physical activity can act as a stress reliever. Which people suffering to the 

metal stress, they can try meditate, yoga, connect with others, laugh more. 

 

 

                                                                  CONCLUSION 

Total 140 people from Habra and Jaleshwar has taken participated given the answer from different 

questions and shared their personal experiences regarding diet and lifestyle during pandemic. The survey 

brought out the impact of COVID-19 lockdown on lifestyle and dietary changes in the urban and rural 

area in West Bengal. And it also has shown which one are more effected for this situation, urban or rural 

people. In this study, we discuss the effects on the economy, human lifestyle, eating habits during the 

COVID. It is evident that while the first two have a negative impact due to corona, the eating habits and 

dietary pattern has an immensely positive impact. It was noticed that their life quality and mental health 

response was not so good during pandemic. They almost stop going out. One good thing was notice 

people having food with their family and eating homemade food during pandemic. COVID-19 

marginally improved eating behavior. And I am also observed, the lifestyle of urban people has changed 

more than that of rural people. 
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                 A COMPARATIVE ANALYSIS OF PANDEMIC EFFECTS ON EATING HABITS AND CHANGING 
LIFESTYLE WITH SPECIAL REFERENCE TO COVID-19  BETWEEN RURAL AND URBAN AREA ;A CASE 
STUDY OF HABRA AND JALESHWAR; WEST BENGAL 

1. Name of the respondent : 
2. Your age : 

a. <18                             b.    18-60                        c.       >60 
3. Numbers of family members : 
4. Religion : 

          a.   Hindu                     b.    Islam                       c.    Christian                    d.    Others 
5. Address : 
6.  Educational Level : 

a. Illiterate 
b. Up  to class 8 
c. Madhyamik 
d. Higher Secondary 
e. Graduate 
f. Masters 
g. Technical 
h. Others 

7. Occupation : 
a. Govt. Job 
b. Private Sector 
c. Business 
d. Fermer 
e. Labour 
f. Others 
g. Unemployed 
h. Retired 
i. Student 

8. Monthly family income : 

                                   Before pandemic                                               After pandemic 
                5000-10000                                                        <5000 
               10000-20000                                                 5000-10000 
                20000-30000                                               10000-20000 
                30000-50000                                                20000-30000 
                     >50000                                                 30000-50000 
                                                     >50000 
  

9. Has anyone in your family lost their job because of pandemic ? 
a. Yes       
b. No 

                    If yes , How many people? 
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                                                   CHANGE IN EATING HABITS DURING THE PANDEMIC 

10. Change in Breakfast time during the pandemic compared to pre - COVID ? 
a. Skip the breakfast 
b. Same time 
c. Earlier 
d. Later 

11. Change in lunch time during pandemic compared to before pandemic? 
a. Same time                      b. Earlier                        c. Later 

12. Change in dinner time during pandemic compared to before pandemic? 
a. Same time 
b. Earlier 
c. Later 

13. Amount of drinking water : 
a. The same 
b. Increase 
c. Decrease 

14. Did you reduce eating out after pandemic? 
a. Don’t eat                b. Yes                     c. No 

15. Eating pre-cooked food during pandemic : 
a. Don’t eat 
b. Same 
c. Increase 
d. Decrease 

16. Fresh healthy and homemade food consumption during pandemic : 
a. Same like before 
b. Increase 
c. Decrease 

17. Fast food consumption during pandemic : 
a. Not consumed 
b. Same 
c. Increase 
d. Decrease 

18. Sweets ( including chocolate) and pastries consumption during pandemic? 
a. Not consumed 
b. Same 
c. More 
d. Less 

19. Fruit juices and herbal tonic consumption during pandemic? 
a. Not consumed 
b. Same 
c. Increase 
d. Decrease 

20. Soft drinks consumption during COVID? 
a. Not consumed 
b. Same 
c. Increase 
d. Decrease 
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                      CHANGING LIFESTYLE DURING THE PANDEMIC 

21. Life quality : 
Before Lockdown After Lockdown 
Very good Very good 
Good Good 
Fair Fair 
Poor Poor 
 Very poor 

 

22. The sanitization quality has improved after pandemic? 
a. Yes                              b. No 

23. Sleep duration : 
Before Lockdown During Lockdown 
<5 hours <6 hours 
5-7 hours 6-7 hours 
7-8 hours 8-10 hours 
>8 hours >10 hours 

 

24. Screen time : 
Before COVID-19 Lockdown During COVID-19 Lockdown 
<2 hours <2 hours 
2-4 hours 2-4 hours 
5-7 hours 5-7 hours 
>7 hours >7 hours 

 

25. Level of physical activity : 
a. The same                b. Better                   c. Worse 

26. Types of exercise  : 
Before Pandemic During Pandemic 
No exercise No exercise 
Running and walking Running and walking 
Gym Yoga at home 
Swimming Swimming 
Yoga Others 
Others  

 

27. Body weight changed during COVID -19 lockdown :  
a. No change                       b. Increase                                     c. Decrease 

28. Mental  stress and anzity level during COVID -19 lockdown : 
a. The same                         b. Increase                                     c. Decrease 

29. Smoking habits : 
Before Lockdown During  Lockdown 
I don’t smoke I don’t smoke 
Party smoker Party smoker 
At least 1 cigarette per day At least 1 cigarette per day 
Minimum 3-4 cigarettes per day Minimum 3-4 cigarettes per day 
 Minimum 1 packet cigarettes per day 
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30. Alcohol consumption : 
Before Lockdown During Lockdown 
I don’t drink I don’t drink 
Occasional drinker Occasional drinker 
1-2 days per week 1-2 days per week 
Regular drinker Regular drinker 

 

31. Are you faced any health issues for using the mask? 
a. Yes                      b. No 

If yes, what are those problems ? 

…………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………... 
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                                              LIST OF APPENDIX 

Table: 1 

EDUCATION 
LEVEL (%) 

ILLITERATE UP TO 
CLASS 8 

MADHYAMIK HIGHER 
SECONDARY 

GRADUATION MASTERS TECNI
CAL 

HABRA 0 0 7.142857 14.28571 41.42857 20 17.142
86 

JALESHWAR 12.85714 24.28571 20 14.28571 17.14285 4.28571 7.1428
5 

 

Table: 2 

OCCUPATION Govt. job Private 
sector 

Business Others Unemployed Retired Student Farmer Labour 

HABRA (%) 24.28571 8.57 27.14 2.85 14.28 4.28 18.57 0 0 
JALESHWAR 
(%) 

8.57 5.71 8.57 4.28 11.42 2.85 21.42 12.85 24.28 

 

Table: 3 

MONTHLY FAMILY INCOME, JALESHWAR (%) BEFORE PANDEMIC DURING PANDEMIC 
<5000 0 12.85 
5000-10000 18.57 37.14 
10000-20000 42.85 30 
20000-30000 17.14 10 
30000-50000 11.42 5.71 
>50000 10 4.28 
 

Table: 4 

MONTHLY FAMILY INCOME, HABRA (%) <10000 10000-
20000 

20000-
30000 

30000-50000 >50000 

BEFORE PANDEMIC 15.71 24.28 20 17.14 22.85 
DURING PANDEMIC 35.71 25.71 14.28 12.85 11.42 
Table: 5 

 

 

 

JOB LOST (%) HABRA JALESHWAR 
Yes 27.14286 31.4285714 
No 72.85714 68.5714286 
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Table: 6 

CHANGE IN BREAKFAST TIME DURING LOCKDOWN (%) Skip the breakfast Same time Earlier Later 
HABRA 35.71 27.14 5.71 31.42 
JALESHWAR 22.85 44.28 8.57 24.28 

 

Table: 7 

CHANGE IN LUNCH TIME DURING PANDEMIC (%) HABRA JALESHWAR 
Same time 30 48.5714286 
Earlier 34.28571 18.5714286 
Later 35.71429 32.8571429 

 

Table: 8 

CHANGE IN DINNER TIME DURING PANDEMIC (%) HABRA JALESHWAR 
Same time 41.42857 61.428571 
Earlier 27.14286 15.714286 
Later 31.42857 22.857143 

 

Table: 9 

AMOUNT OF DRINKING WATER (%) The same Increase Decrease 
JALESHWAR 42.85 45.71 11.42 
HABRA 44.28 55.71 0 

 

Table: 10    

REDUCE EATING OUT AFTER PANDEMIC (%) Yes No Don’t eat 
HABRA 60 12.85714 27.14286 
JALESHWAR 31.42857 0 68.57142 

 

Table: 11 

EATING PRE-COOKED FOOD DURING PANDEMIC (%) Don’t eat Same Increase Decrease 
HABRA 24.28571 61.42857 5.714286 8.571429 
JALESHWAR 74.28571 10 0 15.714286 

 

 

 



P a g e  | 43 
 

Table: 12 

FRESH HEALTHY AND HOMEMADE FOOD CONSUMPTION DURING PANDEMIC (%) JALESHWAR HABRA 
Same like before 54.28571 25.71429 
Increase 38.57143 67.14286 
Decrease 7.142857 7.14285 

 

Table: 13 

SWEETS (INCLUDING CHOCOLATES) AND PASTRIES CONSUMPTION DURING 
PANDEMIC (%) 

HABRA JALESHWAR 

Not consumed 44.28571 18.5714286 
Same 4.285714 30 
More 5.714286 47.1428571 
Less 45.71429 4.28571429 

 

Table: 14 

FRUIT JUICES AND HERBAL TONIC CONSUMPTION DURING PANDEMIC (%) JALESHWAR HABRA 
Not consumed 15.71429 14.28571 
Same 31.42857 14.28571 
Increase 35.71429 62.85714 
Decrease 17.14286 8.571429 

 

Table: 15 

CARBONATED DRINKS CONSUMPTION DURING COVID Not consumed Less consumed Same 
Habra 74.29 20 5.71 
Jaleshwar 100 0 0 

 

Table: 16 

FAST FOOD CONSUMPTION Not consume Same Increase Decrease 
HABRA 50 2.857143 7.142857 40 
JALESHWAR 64.2857143 8.57142857 0 27.1428571 
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Table: 17 

 LIFE QUALITY Very good Good Fair Poor Very poor 
JALESHWAR (pop in %) Before lockdown 17.14285 24.28571 35.71428 22.85714 0 

After lockdown 10 12.85714 14.28571 24.28571 38.57142 
HABRA ( pop in %) Before lockdown 22.85714 44.28571 24.28571 8.57142 0 

After Lockdown 20 18.57142 30 22.85714 8.57142 
 

Table: 18 

IMPROVEMENT OF THE SANITIZATION QUALITY AFTER PANDEMIC (%) HABRA JALESHWAR 
Yes 90 72.857143 
No 10 27.142857 

 

Table: 19 

SLEEP DURATION(BEFORE LOCKDOWN) <5 hours 5-7 hours 7-8 hours >8 hours 
JALESHWAR ( in %) 10 37.14285 41.42857 11.42857 
HABRA ( in %) 10 34.28571 47.14285 8.57142 

 

Table: 20 

SLEEP DURATION(DURING LOCKDOWN) <6 6-7 8-10 >10 
JALESHWAR (in % ) 0 32.85714 51.42857 15.71428 
HABRA (in %) 5.71428 32.85714 50 11.42857 

 

Table: 21 

                          JALESHWAR                                     HABRA 

SCREEN TIME BEFORE LOCKDOWN 
(%) 

DURING LOCKDOWN 
(%) 

BEFORE 
LOCKDOWN (%) 

DURING LOCKDOWN 
(%) 

<2 hours 35.71428571 0 45.71428 8.57142 
2-4 hours 54.28571429 30 38.57142 25.71428 
5-7 hours 10 38.57142857 10 35.71428 
>7 hours 0 31.42857143 5.71428 30 

 

Table: 22 

LEVEL OF PHYSICAL ACTIVITY (%) The same Better Worse 
HABRA 27.14286 51.42857 21.42857 
JALESHWAR 50 12.85714 37.14285 
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Table: 23 

TYPE OF 
EXERCISE(BEFORE 
PANDEMIC) 

No exercise Running and Walking Gym Swimming Yoga Others 

HABRA (%) 42.85714 21.42857 22.85714 5.71428 4.285714 2.857143 
JALESHWAR (%) 45.7142857 21.42857 2.85714 14.28571 7.142857 8.571428 
 
Table: 24 

TYPES OF EXERCISE(DURING 
PANDEMIC) 

No exercise 
     

   Running and Walking 
           

Yoga at home Swimming 

HABRA ( in% ) 25.71429          34.28571 40 0 
JALESHWAR (%) 35.71428          32.85714 12.85714 18.57142 

 

Table: 25 

BODY WEIGHT CHANGE DURING COVIS-19 LOCKDOWN (%) No change Increase Decrease 
HABRA 25.71429 64.28571 10 
JALESHWAR 45.71428 48.57142 5.71428 

 

Table: 26 

MENTAL STRESS AND ANZITY LEVEL (%) The same Increase Decrease 
HABRA 30 61.42857 8.571429 
JALESHWAR 18.57142 81.42857 0 

 

Table: 27 

                JALESHWAR           HABRA                                                     

SMOKING HABITS BEFORE LOCKDOWN 
(%) 

DURING 
LOCKDOWN 
(%) 

BEFORE 
LOCKDOWN 
(%) 

DURING 
LOCKDOWN 
(%) 

I don't smoke 31.42857143 60 54.28571 31.42857 
Party smoker 11.42857143 5.714285714 11.42857 10 
At least 1 cigarette per day 15.71428571 15.71428571 5.714285 14.28571 
Minimum 3-4 cigarettes per day 41.42857143 11.42857143 28.57142 24.28571 
Minimum 1 packet cigarettes per day 0 7.142857143 0 20 
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Table: 28 

                         JALESHWAR                               HABRA 

ALCOHOL CONSUMPTION BEFORE LOCKDOWN (%) DURING 
LOCKDOWN (%) 

BEFORE 
LOCKDOWN 
(%) 

DURING 
LOCKDOWN (%) 

I don't drink 58.57143 65.71429 44.28571 34.28571 
Occasional drinker 10 18.57143 37.14286 15.71429 
1-2 days per week 25.71429 12.85714 14.28571 30 
Regular drinker 5.714286 2.857143 4.285714 20 
 

Table: 29 

FACED ANY HEALTH ISSUES FOR USING MASKS HABRA (%) JALESHWAR (%) 
Yes 84.28571 77.142857 
No 15.71429 22.857143 

 

 

 



1 | P a g e  
 

RRUURRAALL  UURRBBAANN  

CCOONNTTIINNUUUUMM  
  ((BBOONNGGAAOONN  PPEETTRRAAPPOOLLEE  BBOORRDDEERR,,    

NNOORRTTHH  2244  PPAARRGGAANNAASS))  

ROLL:BGC/MGF/SIV/22 NO:604 

Presented by: 

          Payel Halder 

 

 

 

 

  



2 | P a g e  
 

DISSERTATION REPORT SUBMITTED TO  

BHAIRAB GANGULY COLLEGE, WEST BENGAL ,STATE UNIVERSITY 

FOR THE AWARD  OF THE DEGREE 

OF  

MASTER OF SCIENCE IN GEOGRAPHY 

 

BY  

PAYEL HALDER 

UNDER THE GUIDANCE OF 

PROF. DR. AJIT KUMAR SIL 

AND  

PROF. SUHEL SEN 

 

 

BHAIRAB GANGULY COLLEGE, 

DEPARTMENT OF GEOGRAPHY 

KOLKATA : 700056 



3 | P a g e  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4 | P a g e  
 

ACKNOWLEDGEMENT 

“ 
 I would like to thank our teacher prof. ajit kumar sil 

and other Professor under whose valuable guidance, I 

got the golden opportunity to do this wonderfull  

resources for the project .(Rural Urban Continuum in 

Bongaon Petrapole Border, North 24 Parganas). But 

it would not have been possible without the kindness 

and cooperation of many people.I came to know about 

so many new things I am really thankful to them .  

                    Finally , words are not sufficient to express 

gratitude my cherished family members for supporting 

me without their encouragement and support I would 

have not reached this stage . I would also like to thank 

my friends who helped me a lot to finalize this 

resources for the project with in a limited time. 

 

 

” 



5 | P a g e  
 

CONTENT 
SL 

 NO. 
TOPIC NAME PAGE 

NO 

 
1 

CHAPTER :1 [ BACKGROUND OF THE STUDY ] 

 Abstract 

 Introduction 

 Literature Review 

 Location Map 

 Study area 

 Objectives & Methodology 

 Research Gap 

5 - 13 

 2 CHAPTER : 2 [ STUDY AREA HISTORICAL MAP ] 

 Study area historical map 
14 

 
3 

CHAPTER : 3 [SOCIO ECONOMIC CHARACTERISTICS] 
 Education Category 

 Family earning member  

 Family Members  

 Occupational  Structure 

 Family Income 

 Administration 

 Previous place of living 

 Exacerbation Social and Economic Division 

 Longdistance Travel for Tratment  

 Transportation Benefited Economically  

 Transportation Cost for Long Distance 

 Cost of Urban Infractructure 

 Savings of Water and Sewerage Facilities 

  Segregation of Residential Areas 

  Social Interaction  

 

15 - 22 

 
4 

CHAPTER : 4  [VARIOUS  ASPECT  OF RURAL  URBAN  

CONTINUUM] 

 Land Quantity 

 Land Use Change  

 Profession Changed  

 Municipality or Surrounding Region Problem 

23 - 31 



6 | P a g e  
 

 Relationship With Village People  

 Family Separated 

 Regulation Change  

 Environment Perception Change  

 Environment Perception Change  

 Rural Urban Interlinkage 

 Land Usage  

 Benefited Some Theirland 

 Rural Urban Interlinkage 

 Land Usage 

 Benefited Some Theirland  

 Region Changed  

 Dress Change: 

 Culture change 

 

5 CHAPTER : 5 [VARIOUS RELATIONSHIP] 

 Relationship between Family Separate and rural urban 

Continuum 

 Relationship between Family Separate and rural urban 

Continuum 

 Relationship between rural urban Continuum and land 

use change 

 Relationship between urban infrastructure and rural urban 

Continuum 

 Relationship between rural urban Continuum and 

distance for treatment 

 Relationship between residential area segregation and 

culture change 

32 -33 

 6 CHAPTER : 6 [ PROBLEM AND SOLUTION ] 

 Problem 

 Salution 
 Conclusion 

34 - 35 

7 CHAPTER : 7 [ REFERANCES ] 

 
36 

8 CHAPTER : 8 [ QUESTIONNAIRE ] 

 
37 - 38 

9 CHAPTER : 9 [DATA TABLE AND LIST OF FIGURE] 

 List of data table 

 List of figure 

 

 



7 | P a g e  
 

 
 

 

 

CHAPTER : 1 [ BACKGROUND OF THE STUDY] 

 

1.1 ABSTRACT : 

 

The main theme of this particular project is related to the rural urban 

continuum. Through this particular project an attempt has been made 

to show the socioeconomic changes of the people of the rural urban 

continuum.  In order to present all these issues in a short time we have 

covered the Petra All Border area of Bangaon because Bangaon is a 

place of continuity in a rural town.  In order to collect the data 

required to carry out the work on this subject, a hand-penned 

questionnaire has been developed.  And based on that questionnaire 

we collected various information from 100 people.  The issues to be 

collected are how much land they had, how much land they have now, 

what they used to do, what they do now, whether their perception of 

different perspectives has changed, what they came here for, whether 

they have to travel far for treatment,  Information was collected on 

how they communicate here, whether they face any problems due to 

living here, how they enjoy rural urban inter-linkages.  This project 

has discussed this in detail. 
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1.2 INTRODUCTION : 

                            Urban areas we usually mean urbanization. A city is a relatively large and 

permanent residence. There is disagreement as to how it is defined in terms of meaning from 

a small town. However, many cities have their own administration, history and 

laws.Generally, cities have their own systems, such as: sewerage, land use, housing, 

transportation, etc. City development helps people and businesses expand. Cities are often 

surrounded by villages. There are also more job opportunities here. Gradually the 

surrounding areas of a city also move into the city. 

                                           Rural area we generally mean the countryside . A village is a unit 

of settlement.It is a small settlement of human communities in a predominantly agricultural 

region. The communities where they live live a very simple life through subsistence farming 

and various menial jobs (such as potter's or labourer's work). Villages are usually located 

away from large cities or capitals. Villages do not have as many modern facilities as cities. 

For this reason, zamindars and kings maintained ties with villages even though they lived in 

cities. In ancient feudal societies, agricultural villages were the source of revenue generation. 

In addition to the agriculturists, a village is inhabited by the professions of blacksmiths, 

potters, sailors, sweepers, fishermen etc. The village was originally considered as a self-

governing area. Rural areas are large and isolated an open country region with low population 

density. 

                                India is a country in South Asia. It is the seventh largest country 

by geographical area, second largest populous country with more than 1.3 billion people. 

India has 29 states and seven Union Territories. It is home to 17.5 percent of the world's 

population. For the 2011 Indian census, an urban area was defined as a place where 400 

persons per square kilometer, less than 5,000 persons live in a population density of 1,000 

persons per square mile or more and 75% of the resident male population is engaged in non-

agricultural occupations. A place governed by a Municipal Corporation, Cantonment Board 

or Area Committee of a notified city, is automatically considered an urban area. In 1950, the 

world's civilian population was only 74.6 million. In 2009, the number of people living in 

urban areas (342 crore) exceeded the number of people living in rural areas (341 crore) for 

the first time in history. Since then, the world has become more urban and less rural in 

character. Since then, people living in urban areas have become the majority population in the 

world. In 2014, out of 7.2 billion people living on earth, 3.9 billion lived in urban areas. The 

Population Division of the United Nations Department of Economic and Social Affairs 

predicts that the number of urban dwellers will exceed 6.4 billion by 2050. 37% of this 

growth will come from just three countries; These are China, India and Nigeria. The greater 

Tokyo area of Japan is the world's most populous metropolitan area, home to approximately 

38 million people.  

                       According to the 2011 Indian census, 68.84% of Indians (about 833.1 

million people) live in villages. There is considerable variation in village size. 236,004 Indian 

villages have a population of less than 500, and 3,976 villages have a population of 10,000. 

                             Urban-rural linkages extend from urban and regional planning to 

strengthening small and medium-sized cities by enabling spatial flows of people, goods, 

services and information to improve food security as well as reduce environmental impacts 

on mobility and migration. Rural integration, development of legislative and governance 

frameworks and promotion of inclusive financial investment among others. Encouraging 

partnerships – between urban and rural actors and local-level areas is critical to a 

transformative agenda. But global partnerships for an integrated regional development are 
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also critical to the transition to a sustainable and resilient society. These levels of 

transformation can be better aligned through shared principles. Here, rural people move to 

urban areas because there are many job opportunities. Also, in terms of children's education, 

for school-college or because of better medical facilities, people usually leave the village and 

move to the city.  Nowadays, the lifestyle of urban people is increasing from village due to 

more job facilities and other facilities. 

 

1.3  LITERATURE REVIEW : 

The first thing in any project is to get an idea of what is called literature review . Literature 

review is a very important part of any project . We have focused on various issues . The 

present scholars read a lot of literature to shed light on this topic . And there are various 

journals and reports . 

                          Ingo Zasada, Wilfgang Loibl, Regine Berges, Klaus Steinnocher, Mario 

Kostl, Annette Piorr, and Armin Werner ,(2000) Research papers have defined the 

relationship between urban and rural people in some parts of Europe. The study explores the 

political, economic and socio-cultural relevance of spatial entities in parts of Europe. Here 

urban-rural relations are important in spatial development and policy development in this 

study. Moreover, land use, population distribution, physical environment, communication 

which are changing over time all these functional aspects are included. In this research paper 

activities such as medical services and higher education culture market hats have connected 

the village to various initiatives, besides relying heavily on urban production system, 

business, consulting or research development and modern industrial development, 

agriculture, industry, products. Here OECD defined 2002 as a functioning urban area.  As a 

result of the organization of social and economic relations it is a regional unit within which 

the boundaries do not reflect geographical features or historical events. The description of the 

classical model by Heinrich Von Thunen in 1826 is mentioned in this research paper. In this 

study, some of Von Thunen's models have been observed in relation to urban-rural relations. 

A study was conducted on rural-urban relations which revealed that differences in rural-urban 

relations were observed .Kavya Michael, Tanvi Deshpande & Gina Ziervogel,( 2018) this 

research paper describe in” Examining vulnerability in a dynamic urban setting: the case of 

Bangalore’s interstate migrant waste pickers “ this research paper mainly shows that when 

people from rural villages migrate to cities, urban unemployment increases, urban poverty 

increases, political problems are observed due to migration to cities, and economic and 

financial problems occur throughout the rural-urban continuum in India.  Social and 

environmental factors can be identified as their home conditions and livelihoods are having a 

serious impact on outcomes and their health outcomes, and are increasing migration as a 

result.  Here it is shown that the importance of addressing public inequality with increasing 

levels of poverty and increasing urbanization is increasingly falling below the individual and 

household scale in cities, while the amount of urban land is shrinking.  After all, if we can 

prevent rural-to-urban migration to some extent, we can largely control the change in this 

rural-urban continuum.Benedetto Nastasi , (2013 ) “Planning of Rural-Urban Continuum 

Towards a Sustainable Relationship between Agricultural and Energy Production” This 

research paper states that distance between production and consumption sites is a key issue 

for sustainability, as 40% of the world's population lives in cities, where almost all energy 

consumption will occur, thus cities will be the focus of energy policies.  A high potential area 

forms around the city but is excluded from adequate planning. Villages, urban and rural 

otherwise the necessary changes cannot take place.  Either by identifying her.  It is also 

shown that sustainable policy challenges for smart systems of rural-urban continuity are 
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complex because of the promotion of low-productivity pathways for energy and evaluation of 

issues beyond the economic and environmental considerations of food shortages near city 

centers.  The potential of the area within the overall energy infrastructure proposed energy 

and agriculture in European cities is also shown. Through this we understand that the rural-

urban continuum requires different socio-political and food security all kinds of emergency 

chains and agricultural emergencies.  

 Dominic Stead, Simin Davoudi ,(2002) “Urban-Rural Relationships: An 

Introduction and Brief History” The paper shows that the concept of rural-urban relations 

is rooted in different disciplines, including economic geography and regional infrastructure, 

outlining the existence of two distinct perspectives.  Such perspectives have influenced the 

perception of the rural in the city and marked their meta-evolution during the industrial 

revolution, rural-urban migration and socio-economic environmental and health problems.  

The concept of the city-village as a generator of economic trends and different centers of 

innovation is becoming more important as the gradual shift mentioned in different policy 

areas is becoming more important.  This study outlines a possible perspective for future 

calculations of rural urban relations.  From here we can observe economic social and 

educational health aspects of rural urban continuum. Mohammed Firoz, Haimanti Banerji, 

& Joy Sen ,(2014) “A METHODOLOGY TO DEFINE THE TYPOLOGY OF RURAL 

URBAN CONTINUUM SETTELMENTS IN KERALA” This research paper develops a 

typology for urban and regional planning for RUC settlement systems like Kerala as 

settlements are further classified into urban and rural areas. Spatial planning becomes easier 

and simpler.  Land use and environmental planning investment planning helps in better 

allocation of funds for urban governance.  The importance of urban rural continuity is 

increasing. 
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LOCATION  MAP 

 

 

                                                              Source : Arc 

GFigure 1: Location Map 
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1.4  STUDY AREA : 

The present work Mainly Selected four areas of the detail study . 

Rural – urban continuity has become a major problem the world . There are many areas for 

research on rural – urban continuity . In order to complete this project , house to house survey 

has been conducted in different places . In this identifies significant research areas . Surveys 

have been taken from different places to complete this project . These are Chhaigharia 

(Latitude : 23° 01'58" N, Longitude : 88°51'48" E) , Petrapol (Latitude : 23°02'16" N , 

Longitude : 88°52'34" E) , Jayantipur (Latitude : 23°02'56"N, Longitude : 88°52'21"E) , 

khalitpur (Latitude : 23°02'24" N , Longitude : 88°51'43"E). 

1.5 SAMPLE SIZE : 

To complete the precise survey, all data were collected from 100 households in certain 

regions. The data includes the collection of many important useful information such as 

economics, communication, socialization .  

1.6 RESEARCH GAP : 

The literature review did not yield data for this study, so it is not known whether 

the first shift was due to continuity.  Secondly, whether they are being benefited 

economically or not, and thirdly, what are the problems they face as a result.  

Hence the present project attempts to present this information and through 

cartography method and statistical analysis to highlight various issues related to 

family. 

 

 

1.7 OBJECTIVE AND METHODOLOGY : 

The objective of the study include the followings : 

 To find out why he came to the city from the village. 

 To find out what kind of benefits are coming here from other places. 

 Whether there has been any financial benefit in coming here. 

 It has been ascertained whether the children have come here for 

education. 

 The find out if you come here for work. 
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POST FIELD 

METHODOLOGY 

LITERATURE RIVIEW 

(Related literature was 

studied by talking to 

people in the study area to 

get ideas and questions ) 

 

Prepare a questionnaire 

for conducting a 

survey of the study 

area 

Prepare a Location map of 

study area ( Help of 

Google Earth and QGIS ) 

 

Methodology is the basis of study. First, various literatures on the rural-urban 

continuum are found and the literature reviewed. Then the hypothesis is 

formulated. 

        Thereafter ,Various literature reviews have been done on the related 

literature of rural urban continuum. A map of the study area was created using 

ArcGis and then people in the area were interviewed. A preliminary survey was 

then conducted by door-to-door by February 2022 through preliminary 

questionnaires. Data was collected by visiting 100 people’s homes. After data 

collection these data were analyzed using Microsoft Office Excel and statistical 

tool. 

                    Thereafter ,The data is collected from various government websites 

and various studies and statistically and graphically analyzed to present an 

accurate field report. 

(This filled in by  answers according to respondents ) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 : Methodology  

PRE FIELD FIELD 

 DATA 

COLLECTION 

DATA  ANALYSIS 

( Using Statistical 

tools like MS Excel) 

Primary Data 

(This filled in by  

according to respondents ) 

Secondary Data 

(Collection data from various 

government website and research paper )  

Result and Findings 
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CHAPTER 2: [ STUDY AREA HISTORICAL MAP ] 

2.1  STUDY AREA HISTORICAL MAP : 

This map is collected from Bangaon Municipal area where few things are shown. The map 

collected from Bangaon Municipality has been digitized by Qgis and shows settlements, 

agricultural areas, industrial areas and roads. 

                             This map shows the industrial area of the initial survey site and also shows 

the roads. It can be seen from the map that there is more residential and industrial land but 

not much agricultural land. 

                                             The map Industrial area is also shown in orange color while 

agricultural area is shown in green color.  Roads are shown in black, and naturally 

settlements are shown in red. 

 

STUDY AREA HISTORICAL MAP 

 

Figure 3 : Historical Map  
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CHAPTER 3: [Socio Economic Characteristics] 

3.1 Education Category : 

We found from our survey that 30% of the respondents have completed their graduation 

education.  It is the highest category of fifth class.  Second highest 25 percent have pursued 

higher secondary and 25 percent secondary degree.  Four percent are pursuing a master’s 

degree.  Moreover another sixteen percent are associated with other studies.  No respondents 

were found who had 

studied below 10
th

 standard 

and above post graduate 

degree. 

                                       Figure 4 : Education Qualificatio 

3.2 Family earning member : 

According to our survey we conducted eight classes to find out who is the earning member of 

their family.  There we found that the highest proportion of the respondents often 34 percent 

of the respondents answered that their father is the earning member of the family.  Moreover, 

34 percent of the family’s husbands are said to be earning members.  But in the next step sons 

and brothers are also noticed as earning members.  But the percentage is 12-13%.  Also 

mothers, sisters and daughters are seen earning.  It is, however, a very small amount.  
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3.3   Family Members : 

According to our survey, most of the respondents are living in a nuclear family where the 

number of family members is between 1 to 4.  But more than half ie 54%.  Also, some 

respondents have a  family members between five and eight, which is much lower, about 

44%.  Besides, some respondents have family members between 8 and 12 or more.  It is very 

small amount so like 2%.From this we can understand that they have come from village to 

city for rural urban continuum. 

 

 

                                                    Figure 6: Family Members 

 3.4   Occupational  Structure : 

The occupational pattern of each attendant family was known through the survey.According 

to the data collected the occupation pattern of the respondents is related to private sector.  

Which is a very small amount i.e. 11%.  Also, 16% of the respondents are associated with 

government jobs. Besides, a large proportion of the respondents are associated with business, 

which is 31 percent.  Apart from 

that, the highest 42 percent of the 

respondents associated with 

other own work was found. 

 

                                                             Figure 7 : Occupation Structure 
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3.5  Family Income : 

According to our collected data, this data generated 6 classes to observe the frequency of 

household income. The lowest category is less than 10000/- and the highest is more than 

50000/-.BY this data we  have drawn a frequency polygon  .We put income per month on the 

x axis and frequency on the y axis. which we can see that there is a huge difference between 

their income before and now.  Here the income has decreased below 10 thousand rupees 

compared to earlier.  The data showed that the highest income was more than fifty thousand, 

still slightly higher than before.  Moreover, according to this graph, it is also seen that the 

amount of income has increased. 

                              Here we can see that they have benefited economically due to their coming 

to urban areas. 

 

FAMILY INCOME 

INCOME 
FREQUENCY % 

PREVIOUS CURRENT 

<10,000/- 20 8 

10,000 - 20,000 17 21 

20,000 - 30,000 13 16 

30,000 - 40,000 17 21 

40,000 - 50, 000 13 15 

50,000>/- 20 21 

 

Figure 8 : Family Income 
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3.6  Administration :  

According to the data we collected, most of the respondents live within the municipality and 

a very small number live in the surrounding area of the municipality. 

                                                  Figure 9 : Administration 

3.7  Previous place of living. :  

Most of the respondents 86%  are living in cities from villages.  Also 14% came from urban 

to urban. 

 

 

 

                                Figure 10 : Previous Place of Living 
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3.8 Exacerbation Social and Economic Division : 

According to the data collected , from the respondents we got to know that their social and 

economic division Exacerbation is highest at 51 percent.  Apart from this, social and 

economic division Exacerbation is the lowest at 22%. Also, 27% of people are observed to 

have social and economic division Exacerbation. 

 

 

                                                            Figure 11: Exaceration of social and economic division 

3.9  Longdistance Travel for Tratment : 

 
According to the data collected, a large part of the respondents i.e. 61% do not have to go for 

long distance travel for treatment.  Also few respondents said they have to travel long 

distance for treatment which is 39 percent. 

 

 

 

 

                                                       Figure 12 : Longdistance travel for treatment 
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3.10  Transportation Benefited Economically : 

According to the data collected, Transportation  Benefited Economically as shown through 

Four Classes A frequency polygon is constructed above. The figure shows expenditure along 

the x-axis and frequency along the y-axis.  It shows that 35% of people highly  benefited 

economically.  They are also 35 percent people Roughly  economically benefited  form 

transportation .  19% people are very little economically benefited from transportation and 

less than 11% people are not economically benefited at all. 

 

 

                                               Figure 13: Transportation benefited economically 

3.11  Transportation Cost for Long Distance : 

According to the collected data, we have divided the transportation cost for long distance into 

five categories. Transport costs for long distances are shown by a given frequency polygon.  

Through polygons it is seen that 39% of people have moderate transportation cost for long 

distance, but 21% of people have much higher transportation cost. Next we see that 21 

percent have slightly lower transportation costs than the average, showing that the 

transportation costs for long distances are the lowest and the highest for very few people.   

 

                                                  Figure 14 : Transportation cost for long distance 
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3.12  Cost of Urban Infractructure : 
According to the collected data, we have divided the cost of Urban Infractructure into five 

categories . Cost of Urban Infractructure  are shown by a given frequency polygon. Polygon 

shows that 33 percent of people have medium cost on urban infrastructure and 22% have very 

high spending on urban infrastructure.  13 percent of people have the lowest urban 

infrastructure expenditure and 14 

percent have the highest urban 

infrastructure expenditure. 

                                                      Figure 15 : cost of urban infractructure 

3. 13  Savings of Water and Sewerage Facilities : 
Based on the information received from the interviewers, Bar graph  on Savings of Water and 

Sewerage Facilities through 5 classes have been constructed. This figure shows frequency 

along the x-axis and the shows save water and sewerage  along the y- axis.Most of the 

respondents , 39 %of the respondents are having adequate save water  and sanitation facilities 

and 27% are  save water  and sanitation facilities low advantage. 

                                 Beside, Only 10% people save water  and sanitation facilities are getting 

very high  and 12% people are  save water  and sanitation facilities  are getting the very law . 

 

                                              Figure 16 : Savings of water and sewerage  facilities 
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3.14  Segregation of Residential Areas : 

According to the collected data, we have divided Segregation of Residential Areas into five 

categories. The data shows that the lowest residential area segregation is only 90% people 

and the highest residential area segregation is 17% people.  The latter showed a median 

residential area segregation of 30% people, but a slightly higher twenty-nine percent of 

people.  Moreover, the isolation of hello residential area is twenty five percent people. 

 

 

                                                   Figure 17 :Segregation of residential areas 

3.15  Social Interaction : 

 Based on the information received from the interviewers, Bar graph  on  social 

Interactionthrough 5 classes have been constructed. The data shows that social interaction is 

the highest in 10% of people, and social introduction is the lowest in 24% of people. Besides, 

it has been seen that 25% of the people have more social introduction and 24% of the people 

have moderate social interaction.  

And less social introduction only 

17% of people.  From this it can be 

concluded that social introduction is 

very low . 

                                                                 

Figure 18 : Social Interaction 
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CHAPTER 4 : [Various Aspect of rural urban continuum] 

4.1  Land Quantity :  

 
Through the survey, the amount of land of each family was known.  According to the data 

collected, most of the respondents is . 51% of the households had land holdings of 10 katha 

or less.  A very small number of households has  land above 30 Katha or less . which is 2 %.  

Also 11 to 20 katha of land was held by roughly 31 % of households and much less than that 

by 16 per cent of households, amounting to between 21 and 30 katha. 

                                  Now 93% of households have land holdings of 10 katha and below, the 

highest point of land measurement.  11 to 20 katha land and 6 percent is with family.  A 

minimum of 21 to 30 Katha land  is found in only one percent family. 

                             Preet data shows that more than half . 64 percent of the families have lost 

less than 10 katha or 10 katha of land.  Moreover, the amount of 11 to 20 katha of land lost is 

a little less than half that is 29 percent and seven families lost 21 to 30 katha of land. 

 

Figure 19 : Land Quantity 
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4.2 Land Use Change : 

  
The figure shows that 48% of households have changed land use. The remaining 52% 

households have not changed their land use. Studies have shown that while their  Land 

Quantity  have decreased, their land use has not changed in the same way. 

 

 

 

 
                        Figure 20 : Land use change 

 

4.3 Profession Changed : 

 
According to the data the respondents have changed their profession . This particular figure 

shows that most of the respondents have changed their profession, which is about 77%.  On 

the other hand, a very small number of respondents have changed their profession, which is 

23 percent.  Tha data from this study shows that most people change their occupation due to 

rural-urban continuum. 
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4.4  Municipality or Surrounding Region Problem : 

 According to the data, whether there is any problem in the municipality or surrounding area 

of the respondents.  This particular statistic shows that most of the respondents do not have 

any problem with their municipality and surrounding area.  Which is about 73% and the 

remaining 27% have problems in municipalities or nearby areas. 

 
                                          Figure 22 : Municipality or region problem 

4.5  Relationship With Village People : 
According to the collected data it is known how the relationship of the rural people with the 

respondents is known. Here the figure shows that the average relationship with the urban 

people is the highest, which is noticeable as twenty seven percent. On the other hand, 14 

percent of the respondents have a very good relationship with the urban people and the worst 

relationship is 21 percent.  of people  Significantly, good relationship with urban people is 

lowest at around 13%. 

 
                                                Figure 23:  Relationship with village people   
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4.6  Family Separated : 

According to the data collected, it appears that 60% families are separated.  And the 

remaining  40% families are not separated.  The survey found that more than half of the 

families are separated. 
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                                           Figure 24: Family separated 

4.7  Regulation Change : 

 

According to the collected data, it appears that regulation changes are the most.  This figure 

shows that 31 percent of regulation change is observed in medium class and 24 percent in 

high class.  On the other hand it appears that the percentage of people regulation change is 

poor.  In addition, 9 percent of people in Verip's class are noteworthy. 

 

 

 

 

                                        Figure 25 : Regulation Change 
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4.8  Environment Perception Change : 

According to the data collected, it is seen that the respondents have changed their 

environmental perception of  63%  of the people.  And the remaining 37 percent 

environmental perception has not changed.  The survey found that more than half of them had 

a change in socioeconomic perception. 

 

  
                                                                     Figure 26 : Environment Perception  Change 

4.9  Environment Perception Change : 

According to the collected data, we have divided Environmednt Perception Change into five 

categories. The respondents, the least environmental perception change was 36 percent of the 

people and the most environmental perception change was 27 percent of the people. 13 

percent of people have moderate environmental perception change and 19% people have 

highly environmental perception change.  Also five percent i.e. low environmental perception 

change of 5% people. A conclusion can be drawn from this study that all have more or less 

environmental perception 

change. 

 

 

                                                 Figure 27 : Environment Perception Change 
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4.10  Rural Urban Interlinkage : 

The figure shows how satisfied the people are with rural-urban linkages. It is seen that 44% 

of the people are satisfied and 25% of the people are unsatisfied with the rural-urban linkage.  

Finally, 31 percent of people are highly satisfied with urban-rural linkages. According to 

research data, more than half of people are satisfied with rural-urban interlinkage. 

 

 

 

                                                      Figure 28 : Rural Urban Interlinkage 

4.11 Land Usage :   

According to the collected data we have divided the land-usage  into five categories.  It has 

been seen that most 30% of the land has been government take  it while 20%  of the 

respondents have used the land for their own house work. 

                                  Moreover, 17% of the land is usage  for industrial factories and the least 

amount of land usage  is for truck parking. 

 
                                       Figure 29 : Land Usage 
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4.12  Benefited Some Theirland : 

According to the data collected, we divided the benefits and land into five categories, it was 

found that 31% people were fairly benefited , And 26 % of people are highly benefited.  

Moreover, 15% people were very highly benefited, later it was found that 10%  people were 

not benefited at all and 18% people were very little benefited. 

 

 
                                            Figure 30 : Benefited Some Theirland 

4.13 Region Changed :  

The data collected shows how much the region has changed. According to the respondents, 

48% of the roads have improved and 30% have been industrial. Also, the government has 

take 14% of the land, and 8% of the transportation has changed. 

 

 

                                           Figure 31: Region Changed 

BENEFITED 

SOME THEIR 

LAND 

FREQUENCY 

% 

Very Low 10 

Low 18 

Medium 31 

High 26 

Very  High 15 

REGION 

CHANGED 

FREQUENCY 

% 

Road 48 

Industrial 30 

Government  

Take it 

14 

 Transportation 8 
0 

20 

40 

60 

80 

100 

Road Industrial Government  

Take it 

Transportation  

REGION CHANGED 

Road 

Industrial 

Government  
Take it 

Transportatio
n  

F
R

E
Q

U
E

N
C

Y
 %

 

REGION  CHANGED 

INDEX 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

Very Low Low Medium High Very  High 

BENEFITED  SOME THEIR LAND 

Very Low 

Low 

Medium 

High 

Very  High 

INDEX 

F
R

E
Q

U
E

N
C

Y
 %

 

BENEFITED  FOR THEIR LAND 



30 | P a g e  
 

4.14  Dress Change : 

According to the collected data it can be seen that the answer is that 68% people have 

changed their dress and the remaining 32 % people have not changed their dress.  The survey 

found that more than half of the people  have changed dress for rural urban continuum . 

 

 

   

 

 

                                             Figure 32 : Dress Change 

4. 15  Culture change :  

According to the data collected, it can be seen that the answer is 72% of people have changed 

their culture.  The remaining 28 percent of people did not change their culture.  The survey 

found that more than half of the people have changed culture for rural urban continuum. 

 

 

 

 

                                                   Figure 33: Cuture Change 
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4.16  Age Limit : 

Majority of the respondents are between the age of 35 which is about 45 %.  Moreover, 40% 

of the respondents are between 36 and 50 years of age.  51 to 65 age respondents are the 

lowest at about 8%.  Finally, 7% of the respondents were between 5 and 20 years of age. 

 

 
                                         

Figure 34: Age Limit 
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CHAPTER 5 : [Various Relationship] 

 

5.1 RELATION SHIP BETWEEN  RURAL -URBAN CONTINUUM AND 

ENVIRONMENTAL PERCEPTION CHANGED : 

                  These areas are becoming metropolitan cities due to rural urban continuity.  Apart 

from various economic social health education, various sectors are improving.  Due to some 

reasons various changes of continuity are taking place in rural towns. 

 

 

5.2  RELATIONSHIP BETWEEN FAMILY SEPARATED AND RURAL-URBAN 

CONTINUUM : 

                            Through the data collected, we have seen that with increasing rural-urban 

continuity, the relationship of family separation is increasing, because due to increasing rural-

urban continuity, the extended family is becoming a nuclear family.  A proportional 

relationship appears. 

 

  

5.3 RELATIONSHIP BETWEEN RURAL-URBAN CONTINUUM AND LAND 

USE CHANGE : 

                                      So according to the data, it is seen that the amount of land is 

decreasing as the rural-urban continuum increases.  An inverse relationship is observed with 

the amount of land and rural-urban continuity.  That's because rural urban development is 

reducing the need for land use. 

 

 

5.4  RELATIONSHIP BETWEEN URBAN INFRASTRUCTURE AND RURAL-

URBAN CONTINUUM : 

                             According to the collected data it is seen that as the rural-urban inter-linkage 

also increases so it is seen that there is a proportional relationship here as well. 
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5.5  RELATIONSHIP BETWEEN  RURAL URBAN CONTINUUM AND LONG 

DISTANCE FOR TREATMENT : 

                               Based on the data collected, it was observed that the long distance 

treatment decreased significantly with increasing consistency.  Here a proportional 

relationship is observed 

 

 

5.6  RELATIONSHIP  BETWEEN RESIDENTIAL AREAS  SEGREGATION AND 

CULTURE   CHANGED : 

                                 According to accepted data, there is a deep connection between the 

isolation of residential areas and the change of culture.  It can be seen that the culture is 

changing and increasing to increase the fragmentation of residential areas.  which indicates a 

proportional relationship. 
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CHAPTER 6: [PROBLEM AND SOLUTION] 

 PROBLEM : 
                  

                   The problems may be noted as of the following : 

 

 The lifestyle of rural people is increasingly becoming similar to that of urban 

people, thereby changing the rural-urban lifestyle continuum. 

 

 Urban areas are slowly encroaching on rural areas.  Because unemployed people 

from villages are moving to cities for work.  People are moving from villages to 

cities due to more job opportunities in urban areas. 

 

 The problem has been compounded by the expansion of economic activities in 

rural areas. 

 

 People are moving from rural areas to cities and living as a nuclear family.  This 

results in family division. 

 

 The socio-economically perception is increasing for the rural-urban continuum.  

Due to which culture is changing and environmental perception is changing. 

 

 Due to the rural-urban continuum, social and economic division exacerbation. 

 

 Occupation changes due to rural-urban continuum. 

 

 SOLUTIONS : 

 

 If there are job opportunities in rural areas, they will not try to come to urban 

areas. 

 

 If the rural area is the medical system is good then people will not try to come 

and live in the urban area and as a result the rural urban continuity will be 

maintained. 

 

 These areas are becoming metropolitan cities due to rural urban continuity.  

Apart from various economic social health education, various sectors are 

improving.  Due to some reasons various changes of continuity are taking 

place in rural towns. 
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 CONCLUSION :  

                     The word "continuum" means "continuity". The "rural-to-urban continuum" is 

called the "rural-urban continuum". The rural-urban transition is the meeting of cities and 

villages. The term refers to the fact that there is rarely a sharp distinction, a clearly defined 

line between the two, where one part of the population is entirely urban and the other 

entirely rural.  

                                          Here we have tried to highlight the changes in the rural continuity in 

the city, such as economic, social, environment, health and cultural education. 
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CHAPTER 8 : [Questionnaire ] 

QUESTIONNAIRE 
1.   Name  : __________________________________________________________________ 

 2.   Gender :  1)  Male                 2)  Female                 3)   Other 

 3.  Age : ____________________________________ 

4. Stander :1) Madhyamik               2) H.S              3) gradution               4) post gradution                                                                                         

                                5)  Other 

 5 . Number of Family Member  :  

 6. Earning Member of family : 1)  Father               2)Mother              3)Brother               4)Sister 

 7. Occupational Structure : a)Private              b)Government              c)Business              d)Other 

 8. Which Administration are you under : a) Municipality               b)  Panchayat 

 9. Where did you live before :  a) Urban                  b) Rural 

10. Your Profession has Changed Since you came here : a) Yes                 b) No 

11.  There is Problem in your municipality or region :   a)  Yes                 b) No 

12.  Exacerbation of  Social  and Economic Division : a) Low               b) Medium               c) High 

13.  What was the income before :  Less than 10,000  1    2     3     4     5    6  More than 50,000   

                         

14. What is the income after :  Less than 10,000  1   2     3    4    5    6  More than 50,000    

                

15. What has Changed in the Region  a)  Yes                b)  No 

16.  Whether there has been any Change in landuse :  a)  Yes                b)  No 

17. Environment Perception has changed :  a)  Yes                b)  No 

18.  How much the Environment Perception has Changed : Very Low 1   2   3     4    5  Very High   

 

19. The Relationship with the people of the village :Worst  1    2    3   4    5   Best 

  

20. The family has been separated  : a) Yes                 b)  No 

21. What a change in cutture __________________________________________________ 

22.  What has the change is the dress _________________________________________________  

23.  How much the environment has changed : Very High 1    2    3    4    5  Very good 
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24. How much the regulation has changed :  Very Poor 1    2    3    4    5  Very High 

25.  How much has been benefited economically  by  transportation : Highly 1    2   3    4  Slightiy 

 

26.  Enjoying Rural urban interlinkage  :  

                                       1) Unsatisfied               2) Satisfied               3)  Highly Satisfied 

27. How much land was there before :  ____________________________________  

28. How much land was there now : _______________________________________ 

29. What did the land do :  ____________________________________________ 

30. How much they have benefited from their land :  Very Low 1    2    3     4     5  Very High   

   

31. Exacerbation of social and economic division :  Very Low  1    2   3     4    5  Very High   

                                                                                     

32. You have to go long to get treatment  : a) Yes                b) No 

33. Increased household expenditure on commuting from home to work over longer and longer 

distances :   Very Low  1    2    3     4     5  Very High 

 

34. Additional costs of the extension of urban infrastructures ( transport , waste , waste water ... 

) including utilities and related services , across the urban region :  

                          Very Low  1    2    3     4     5  Very High 

 

35. No savings in provision of water and sewage facilities :  Very Low  1    2    3    4    5  Very High 

 

36.Segregation of residential  areas :  Very Low  1    2    3     4     5  Very High  

 

37. Less social interaction :  Very Low  1    2    3     4     5  Very High 
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CHAPTER 9 : [Data Table and List of Figure] 

LIST OF DATA TABLE 
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TRANSPORTATION 
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ABSTRACT 

The dissertation study describes the changes in hydro-morphological  analysis of Kopai 

River due to construction of the bridge. The bridge was constructed in the year 1987. 

The entire analysis has been done after the bridge was constructed. The study reach is 

total 2km from the upstream to downstream area in Bolpur-Shantiniketan in Birbhum 

District, West Bengal. The study describes the changes in elevation, width, water depth, 

hydraulic radius, velocity and the shifting of the river. With the help of the primary data 

and secondary data the entire analysis has been made. The river changes its 

morphological features over the years as it is impacted by the bridge. The major variation 

has been observed of the Kopai river through this research work. 
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CHAPTER – 1 

1. INTRODUCTION: 

1.1 INTRODUCTION: 

In the earth surface, water is very essential for both human and animal life. A river is one of the sources of water 

in the land surface. From the ancient days to modern days people use river water for many purposes in their 

everyday life. For the many years people also use the river as a way of transport to go from one place to another. 

But it’s not always possible to cross a wide river by water vehicles. So, humans come with an idea of building 

road bridges on river to allow people or vehicles to cross the path. In low depth water, foundation of bridges is 

laid by filling the particular location over which piers. Otherwise, when the soil is not favorable in the top layer 

for constructing a bridge, temporarily rigs are erected and pilers are constructed deep inside the river bed. Then 

the bridge can be built either by taking support from the already constructed piers or by temporary platforms in 

the water, or through barges.  

Bridges are one of the examples of human interferences in nature. It plays an important role in connecting people, 

good and transports. It also effects the river morphology. The construction of bridge may help the mankind but 

it can change the complete channel reach. Bridges can increase the channel velocity, turbulence of the flow, 

channel braiding, sinuosity, deposition and erosion, development of deep scours, downstream bank erosion etc. 

The piers of bridges also can modify the stream morphology by increasing the velocity of the stream with 

turbulent flow. The fish community also can be affected by the building of the bridges. 

The study is mainly to know the impact of the bridge construction on Kopai River, which is also known as the 

Sal River locally, a tributary of the Mayurakshi River. The river flows past many towns such as Shantiniketan, 

Bolpur, Kankalitala, Labhpur in Birbhum district in West Bengal. The river gets small in the dry season but in 

monsoon it overflows its banks and can occur the flood. The Kopai river is shaped like a sickle, particularly its 

curves. The bridge, which is constructed over the river. The bridge is constructed in the year 1987 and opened 

in 1988. It is located in Adityapur, Birbhum. The area is also known as the Kopai View Point to the tourists. 

The study mainly covers the different morphological changes in upstream and downstream of the Kopai river 

after the construction the of the bridge. It includes the channel profiles, velocity of the stream, hydraulic 

parameters, sinuosity and braiding index etc. With the help of the GIS, Google Earth Pro, MS Excel, the study 

has been analyzed. 

 

1.2 LITERATURE REVIEW: 

In the twentieth and twenty-first centuries, human interferences are the dominant external factors that affect 

river channels (Gregory 2006). The main two types of human-induced changes in the fluvial system are visible. 

First one is the direct modification of the channel, which has the engineering works like flood protection, 

electricity generation, bank erosion protection, etc. Another one is indirect modification, which changes the land 
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use land cover along with the river regime or in the basin through reduction of vegetation, or increase in 

urbanisation, etc. (Knighton 1998). Engineering constructions embrace the development of dams, roadway and 

railway bridges, culverts, weirs, embankments, etc. which are the important elements of engineering era 

followed by the technological era (Gibling 2018). A close observation on landscape engineering and soil-water 

interaction in the time of stormwater flow   had been examined (Cetin 2013). These human-induced changes 

(Thomas 1956), when taking place crosswise or along a river channel, experience severe geomorphologic effects 

upon that channel, its transportation, sediment supply, river bed changes, and downstream hazards. The several 

scholars and researchers have long been recognized these impacts (Hicks and Peacock 2005; Ismail 2009; 

Montgomery et al. 1996, Starkel et al 2008). Thus these structures change the hydromorphological characters 

and the flow regime along with the reduction of flood and changes of the seasonal distribution of flow (Charlton 

2008; Borgohain et al. 2019; Bonacci and Oskoruš 2019). 

The construction of bridges can change the river health locally and thus have negative impacts on hydrology, 

morphology and ecology of the river reach (Merrill 2005). The effects of transportation infrastructures on the 

river channel can be stratified into two types: crossing impacts (bridges, culverts, etc.) across the channel and 

lateral disconnection impacts which act as a longitudinal dam along a river channel like levee, embankment, 

revetment construction (Blanton and Marcus 2009). The main problem is channel scour when a bridge is being 

designed for construction across a river cross section (Biswas et al. 2015). 

The purpose of bridge building is to make sure and simplify the communication over the flow of waterways 

handily. The construction of bridge may demand the placement of bridge piers in the channel or floodplain of 

natural waterways. But these structures have harmful effects on the hydrology and morphology of the adjacent 

area of the streams as the waterway is constricted. The flow will be obstructed by the piers and caused an increase 

in water levels upstream of the bridge (Biswas, 2010). 

The changes in hydraulic parameters of the channel in the bridge profile is directly affected by the presence of 

a pier or several piers of a bridge in the active river channel. The values of parameters such as width, depth and 

flow velocity can modification with the varying volume of water discharge [Leopold, Maddock, 1953]. Bridges 

effect the riverbed scour, and erode as a boulder and debris wood that can change the river bed through turbulent 

flow (Merrill 2005). Due to the building of bridges the high flow velocity leads to changes in the river channel 

shape through the increase of width-depth ratio. It is related with the increase in apparent channel capacities 

below the bridge due to scour and incision (Gregory and Brookes 1983). The widened river channel above the 

bridges forms a sediment trap through the decrease in current velocity due to the presence of bridge piers 

(Wheeler et al. 2005). There are two types of scouring occur along the bridges: local scour appears due to flow 

eddies and turbulent flow erosion at the bridge abutments. The other one is contraction scour which occurs with 

the reduction in the natural cross-sectional area due to the bridge building (Umbrell et al. 1998). Therefore, the 

scouring process enhances the cross-sectional area of channel (Merrill 2005). 

Scours are demarcated as “the erosion or removal of streambed or bank material from bridge foundations due to 

flowing water” by Federal Highway Administration (FHWA). To highlight the bridge stability condition 

regarding the effects of natural change of the river which imposes on the bridge, has been done by the scour 
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analysis. Many studies of the mechanism of scours around bridge (Chapter 1, conceptual framework 2018; 

Dellino et al. 2018), (Forman and Alexander 1998; Gregory 2006; Grivia et al. 2003, Holnbeck SR and Parrett 

C 1997) and the ways for decrease of scouring near the piers are done (Hashemyan et al. 2015; Paul and Meyer 

2001). The method in which the present study of piers has been prepared and was formulated by Kothyari (Demir 

and Walsh 2005).  

In respect to Kopai river basin in Shantiniketan, Kopai river is one of the tributaries of Mayurakshi river. It flows 

past such towns as Shantiniketan, Bolpur, Kankalitala, etc in Birbhum district of West Bengal. The small river 

dries in dry season but overflows its banks during the monsoon. The locality around the river quite often has red 

soil, which forms ravines on the river bank with weathering and is popular as the khoai. The basin is one such 

zone which yields sites ranging from prehistoric to medieval period. The land surface of this area has been 

formed as a result of deposition of alluvium degraded from the western table‐land and is composed of reddish 

earth. In the month of Baisakh it only has knee deep waters (Jaydeep Ghosal). A bridge has been constructed, 

called The Pearson Bridge, over this Kopai river in this region. Many hydro geomorphic dynamics of Kopai 

river has changed due to the development of this road bridge.  

 

1.3 OBJECTIVE OF THE STUDY: 

The objectives of the dissertations work are to analysis and observed the impact of bridge on the channel 

morphology of River Kopai near Mahishadal village Bolpur. For the analysis emphasis is given on the following: 

• To analyse the variations in hydraulic characteristics of the channel due to bridge construction. 

• To determine the impact of bridge construction on the variations in morphological characteristics of the 

channel. 

• To understand the shifting condition of the channel both upstream and downstream of the bridge. 

 

1.4 METHODOLOGY: 

The different types of data analysis methods are- 

1.4.1 Pre Field-Study:    During the pre-field study, at first the study area was selected. Then searched the area 

and study it properly on the google earth pro software. After that the pilot survey was done in the Kopai river 

view point in Bolpur-Shantiniketan. After all of these the literature review was prepared. 

1.4.2 During Field Study: At first, we have chosen the area, from where the survey would have been done for 

both upstream and downstream. The Dumpy Level survey has been done to collect the data for both longitudinal 

profile and cross profile. The 3 cross sectional area data have been collected in upstream and in downstream the 

cross sections are 4. We took the elevation data of 1 km distance from the bridge in both upstream and 

downstream of the river. The data of width and depth has also been collected through tape and staff respectively. 

The velocity data has been taken in 6 points both in upstream and downstream through the ball method. The  
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locational data has also been taken through the GPS. And lastly, some pictures have been collected of that area 

during field survey. 

 

1.4.3 Post Field Study: During post field study some analyses have been done. With the help the of primary 

data of width and depth the diagram of hydraulic parameters has been generated in MS-Excel through the 

formula like wetted parameters, hydraulic radius. In morphometric analysis the diagram of cross-sectional area, 

width-depth relationship, long profile, cross profiles have also been generated in MS Excel through the collected 

data during field survey. The Sinuosity index and Braiding Index diagram of 4 years i.e., 2001,2006,2011 and 

2021 have been created in MS-Excel, the data was collected from the Google Earth Pro. The diagram of velocity 

has been prepared in MS-Excel through the primary data. The map of shifting of the channel has been analyzed 

through google earth pro and QGIS software. The 3 years i.e., 2001,2011,2021 have been taken from google 

earth pro and to show the changes in the area of rivers banks, the bar diagrams have also been made. And the 

study area map has been generated with the help of Google earth pro and GIS software. 

 

 

 

Table 1: Formula of Different Parameters 

PARAMETERS FORMULA 

Average depth Total Depth / N 

Wetted perimeter (2* average depth) + width 

Cross sectional area Width * Depth 

Hydraulic radius Cross sectional area / wetted perimeter 

Sinuosity index Channel length / valley length 

Braiding index 2*sum of the length of all bars in a channel / channel length 
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1.5 SIGNIFICANCE: 

The significance of the study is to understand the various hydraulic parameters of the river channel. To know 

how the velocity changes near or far from the bridge. We can also know how elevation varies from the upstream 

area to downstream area in the presence of the bridge piers. We have also seen that the changes of depths along 

a cross profile. And most importantly we observe the changes in the channel pattern due to the building of the 

bridge. 

 

 METHODOLOGY

PRE FIELD DURING FIELD POST FIELD 

1.PILOT 

SURVEY 

2. LITERATURE 

REVIEW 

1. INSTRUMENT SURVEY 

COLLECTED THE DATA 

OF CROSS PROFLE AND 

LONGITUDINAL PROFILE, 

WIDTH AND DEPTH, AND 

VELOCITY 

GPS SURVEY 

2. TOOK THE PICTURES OF 

THE STUDY AREA 

1. TABULATION AND DATA 

GENERATE IN MS EXCEL 

2. COMPUTATION AND MAP 

GENERATION USING GOOGLE EARTH 

PRO AND QGIS SOFTWARE 

LONGITUDINAL PROFILE, 

GRADED PROFILE, CROSS 

PROFILES, WIDTH-DEPTH, 

CROSS SECTIONAL AREA, 

WETTED PERIMETER, 

HYDRAULIC RADIUS, 

VELOCITY 

 

Figure 1:  Methodology of the study 

SINUOSITY INDEX AND BRAIDING INDEX OF YEARS 

i.e., 2001,2006,2011,2021 

CHANNEL SHIFING AND PLANFORM CHANGES IN 

BARS SHOWN IN THE YEAR OF 2001,2011,2021 
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CHAPTER-2 

2.STUDY AREA: 

2.1 LOCATION: 

The study area is in Mahishadal village, Bolpur in Birbhum district of West Bengal. The location of channel reach in the 

study area (KOPAI VIEW POINT) is situated on 23 degree 42 minutes 45.23 seconds North to 23 degree 42 minutes 40.74 

seconds North and 87 degree 41 minutes 26.37 seconds East to 87 degree 42 minutes 13.25 seconds East. The bridge on 

the Kopai river is situated on 23 degree 42 minutes 39.01 seconds North to 23 degree 42 minutes 41.24 seconds North in 

Latitude and 87 degree 41 minutes 38.55 seconds East to 87 degree 41 minutes 39.40 seconds East in Longitude. Total 

length of the river is 176.4 km and about 24.64 km is non perennial. 

 

 

 

 

 

 

 

 

Figure 2:  Map of the study area to show the Kopai river in 

Birbhum district along with the bridge. 
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2.1.1 DETAILS OF THE BRIDGE: 

▪ Length of the concrete structure: 47 meters 

▪ Width of the concrete structure: 16.2 meters 

▪ Height of the concrete structure: 2.21 meters 

▪ Length of each pillar: 7.6 meters 

▪ Width of each pillar: 0.30 meters 

▪ Heights of pillars: 12 meters 

▪ No if pillars: 13 

▪ Distances between two pillars: 12 meters 

 

 

2.2 CLIMATE: 

The climate in Bolpur as well as in the study area is tropical. The summers are much rainier than the winters in Bolpur. 

This climate is considered to be Aw according to the Köppen-Geiger climate classification.  The summers last from April 

to June with the maximum temperature of 39 degrees. Winters in Shantiniketan are comparatively colder and last only for 

two months, December and January. The maximum temperature in winter is 16 degree and minimum are 12 degrees. The 

average temperature throughout the year is approximately 25 degrees. As for monsoon. The area receives maximum rainfall 

of about 125 cm after a long summer in the month of June and continues till September. 

 

Table 2: Average climate data in Bolpur  

  January February March April May June July August September October November December 

Avg. 
Temperature 

°C (°F) 

18.3 °C 
(64.9) °F 

22 °C 
(71.6) °F 

26.8 °C 
(80.3) °F 

30.3 °C 
(86.5) °F 

30.5 °C 
(86.9) °F 

29.7 °C 
(85.5) °F 

28.3 °C 
(82.9) °F 

28.1 °C 
(82.6) °F 

27.7 °C 
(81.8) °F 

26.4 °C 
(79.4) °F 

23.2 °C 
(73.8) °F 

19.6 °C 
(67.2) °F 

Min. 
Temperature 

°C (°F) 

12.3 °C 
(54.2) °F 

15.6 °C 
(60) °F 

20.1 °C 
(68.2) °F 

24.6 °C 
(76.2) °F 

26.2 °C 
(79.1) °F 

26.7 °C 
(80.1) °F 

25.9 °C 
(78.6) °F 

25.7 °C 
(78.3) °F 

25 °C 
(77.1) °F 

22.7 °C 
(72.8) °F 

18.2 °C 
(64.8) °F 

14.1 °C 
(57.4) °F 

Max. 
Temperature 

°C (°F) 

24.3 °C 
(75.7) °F 

28.3 °C 
(82.9) °F 

33.4 °C 
(92.2) °F 

36.7 °C 
(98) °F 

35.8 °C 
(96.4) °F 

33.9 °C 
(93) °F 

31.8 °C 
(89.2) °F 

31.6 °C 
(88.9) °F 

31.3 °C 
(88.3) °F 

30.6 °C 
(87) °F 

28.4 °C 
(83.1) °F 

25.1 °C 
(77.3) °F 

Precipitation 
/ Rainfall 
mm (in) 

12 
(0.5) 

22 
(0.9) 

23 
(0.9) 

51 
(2) 

146 
(5.7) 

271 
(10.7) 

322 
(12.7) 

269 
(10.6) 

235 
(9.3) 

104 
(4.1) 

11 
(0.4) 

10 
(0.4) 

Humidity(%) 61% 55% 47% 52% 66% 77% 83% 83% 84% 77% 65% 63% 

Rainy days 
(d) 

2 2 2 6 11 16 21 20 17 8 1 1 

avg. Sun 
hours 

(hours) 

9.1 9.6 10.3 9.8 8.9 8.5 7.6 7.3 7.5 8.5 9.1 8.7 

                                                          (Source: https://en.climate-data.org/asia/india/west-bengal/bolpur-767407/) 

Plate no 1: Bridge on the river  

https://en.climate-data.org/asia/india/west-bengal/bolpur-767407/
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2.3 PHYSIOGRAPHY: 

The area is a part of the Kopai river basin in Bolpur. Bolpur as well as the study area is a part of the Suri-Bolpur 

Plain, one of the four sub-micro physiographic regions of Birbhum district. The area around the river has red 

soil, which forms ravines on the river bank with weathering, which is popularly known as the khoai.  It covers 

the interfluves of the Kopai river in the south-eastern part of the district. This area exhibits somewhat upland 

topography sloping from north-west to south-east. Moreover, this area has yielded the site of Mahishadal which 

is an important chalcolithic site of 

Western Rarh Bengal. 

  

Figure 3: Climate graph of Bolpur. the bar graph and line graph represent precipitation and temperature respectively.  

                                                                       (Source: https://en.climatedata.org/asia/india/west-bengal/bolpur-767407/) 

Plate no 2: Physiography of the Kopai river region in Bolpur 

 

https://en.wikipedia.org/wiki/Interfluve
https://en.climatedata.org/asia/india/west-bengal/bolpur-767407/
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CHAPTER-3 

3. RESULTS AND DISCUSSION: 

3.1 POSSIBLE IMPACTS ON HYDRO-MORPHOLOGICAL CHARACTERISTICS OF THE 

CHANNEL DUE TO BRIDGE CONSTRUCTION: 

3.1.1 LONGITUDINAL PROFILE: The long profile shows how a river’s gradient change as it flows from its 

source to its mouth. The longitudinal profile is a graph of distance verses elevation. The construction of 

longitudinal profile provides an 

interpretation of the surface history as they 

are the erosional curves and the river course 

flows from the source to mouth at any stage 

of evolution. In the figure 4 the longitudinal 

profile has been constructed on the Kopai 

river. The total distance from the bridge in 

upstream and downstream is 1 km each side. 

The middle of the distance especially near to 

the bridge area the elevation is maximum. 

 

 

 In the figure 5 the longitudinal profile and graded profile has been shown. This shows how a river’s gradient 

change as it flows from its source to its mouth. The deposition happened near the bridge area and the erosion 

mainly occurred in the upstream area and in little bit of downstream area. And in elevation an undulation is 

shown.  

 

 

 

 

 

 

 

 

 

Figure 5: Long profile and graded profile showing the deposition and erosion of the river with 

the presence of bridge from upstream to downstream. 
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Figure 4: Longitudinal profile showing elevation of the river 
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3.1.2 CROSS PROFILES: A river’s cross profile is mainly a cross-section of a river’s channel and valley at 

certain points in the river’s course. The cross profile of a river changes as it moves from the upper to lower 

course as a result of changes in the river’s energy and the processes that the river carries out. Due to the building 

of bridge, there are few changes has been observed in both upstream and downstream of the channel. In upstream 

area the three cross profiles have been shown and in the downstream area the four cross profiles have been 

shown.  

 

In upstream the first cross profile is A-A’ 

line. From this the height of the sides of 

the valley is much higher than the height 

in the middle of the water. So, in this 

profile the valley shaped as a V shaped 

valley. 

 

 

In upstream area another two cross profiles are B-B’ and C-C’. The C-C’ profile is taken near to the bridge  

 

area. So, the valley shape is comparatively wider in this profile. Even the valley shape of the B-B’ profile is 

much narrower and deep.  
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Figure 6: Cross profile along the line a-a’ 
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Figure 7: Cross profiles along the line b-b’ (left side) and c-c’ (right side) 
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In the downstream area the profile near to the bridge is D-D’. The other three proflies are E-E’, F-F’ and G-G’.  

 

In the D-D’ profile the height of the valley is much higher than the other side of the valley. In E-E’ profile the 

valley is like U as the side F-F’ and G-G’ the valleys are undulated and deep respectively. So, it can be said that 

the near the bridge piers the changes in valley shape has been observed. 

3.1.3 WIDTH: The width of a river channel is maniacally the distance between the two river banks of the 

channel. Most of the time the 

width of the river represents 

in unit meter. Here the width of 

the 7 cross profiles have been 

shown both for upstream and 

downstream. In upstream area 

the width of the increases near to 

the bridge as shown in the figure 

9 in downstream area the 

maximum width is being 

observed in the cross-profile d-

d’. and the width is decreasing 

in the downstream but 
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Figure 8: Cross profiles along the line d-d’ (upper left), e-e’ (upper right),f-f’(lower left) and g-g’(lower right) 
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generally width increases in downstream but here due to construction of the bridges, these changes happen. 

3.1.4 AVERAGE DEPTH: Depth is the distance between the top surface to the bottom surface. In this study the depth 

of the water has been measured from the valley bottom. In the figure 10 the g-g’ profile has the maximum depth in the 

upstream area as it is farthest from the 

bridge. But near the bridge area the depth 

decreases in profile d-d’ and e-e’ in both 

upstream and downstream respectively. The 

maximum depth in the downstream area is 

in the profile b-b’ and then the depth 

fluctuates. 
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Figure 10: Average depth of cross profiles in both upstream and downstream 

Plate 3: Measuring depth in the downstream area 

Plate 4: Measuring the width of the area 
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3.1.5 WIDTH-DEPTH RELATIONSHIP: In width-depth relationship the width and the depth of each cross profiles 

of upstream and downstream have been shown. In each profile how the depth changes with the width of that particular area 

has been observed. The maximum depth is observed in the profile of g-g’ in downstream area which is 3.5 meter. In the d-

d’ profile near to the bridge the depth is lower but as the width increases the depth of that profile also increases due to the 

lateral erosion. In the upstream area the valley is mostly steep and narrow in nature. As the c-c profile shows the v shaped 

valley. 
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Figure 11: The width and depth ratio between the cross profiles in both upstream and downstream 
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3.1.6 WETTED PERIMETER: The wetted perimeter of a river refers to that part of the channel that is in contact with 

water. It represents the friction that slows down river velocity, so the longer the wetted perimeter, the more friction between 

channel and water. In the figiure 12 the maximum wetted perimeter is observed in the profile d-d’ in the downstream 

area. And it decreases then. In the upstream area wetted perimeter is moderate. The bridge impacts in the 

downstream area very effectively. 

3.1.7 CROSS SECTIONAL AREA: Cross Sectional Area of a river is mainly the product of the width and average 

depth of an individual area. In the figure 13 the cross-sectional area of the 7 profiles in both upstream and downstream of 

a river. In upstream the b-b’ profile has the maximum area and the e-e’ profile holds the lowest cross-sectional area. And 

near the bridge the area is also small. 

 

 

 

 

 

 

 

 

 

 

3.1.8 HYDRAULIC RADIUS: Generally, the hydraulic radius is the ratio between the length of the wetted perimeter 

and the cross-sectional area. The higher the hydraulic radius the lower the amount of water in contact with the bed and 

banks which means there is less friction and water can move at a higher velocity. In the figure 14 the hydraulic radius of 
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Figure 12: Wetted perimeters of different cross profiles in both stream of the river 
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the cross profiles of upstream and downstream have been shown. Near the bridge the hydraulic radius is low as it cannot 

hold the maximum amount of water. In upstream the hydraulic radius fluctuates and b-b’ profile have the maximum amount 

of hydraulic radius. 

3.2 CHANGES IN VELOCITY BECAUSE OF THE BRIDGE CONSTRUCTION: 

The velocity of a river is determined by many factors, including the shape of its channel, the gradient of the slope that the 

river moves along, the volume of water that the river carries and the amount of friction caused by rough edges within the 

riverbed. Generally, the velocity is more in upstream than in downstream of a river channel. Here, in figure 15 the 4 points 

in upstream and 3 points have been taken in the downstream to show the variation in velocity along the river. In upstream 

V1 point shows the maximum velocity which is natural. But in downstream near to the bridge the  

 

 

velocity of the river increases, this is because of the building of the bridge. Because of the presence of bridges, the eddies 

formed due to the obstacle. That’s why the velocity is nearer to the bridge, which is observed in V5(downstream) and 

V4(upstream). 
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3.3 EFFECTS OF THE BRIDGE IN SINUOSITY INDEX AND BRAIDING INDEX ON THE 

KOPAI RIVER OVER THE YEARS: 

3.3.1 SINUOSITY INDEX: The analysis of deviation of the course of drainage line from the straight path, say sinuosity, 

may help considerably in studying in the effect of terrain characteristics on the river course and vice versa.  

Plate 5: Measuring velocity in downstream  

Plate 6: Velocity in the upstream area 
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Figure 16: Sinuosity index over the years i.e., 2001,2006,2011 and 2021 (after bridge construction) 
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Here, the sinuosity index is shown on the Kopai river in the years of 2001,2006,2011 and 2021. The sinuosity index is in 

between 1.0 to 1.5 which means the river is in sinuous shape. But the index is decreasing over the years and it can be said 

that the river has straightening tendency due to bridge construction. 

3.3.2 BRAIDING INDEX: The braided stream channel contains bars and islands and the degree of braiding can be 

expressed by the percentage of reach length that is divided by one or more islands or bars. Here, the braiding index of the 

years 2001,2006,2011 and 2021 has been shown. 

In the figure 17 the braiding index is fluctuating over the years. As it is observed that the maximum braiding index is in the 

2011, which means the maximum presence of the bars in this year. The presence of the bars is mainly depended on the 

highly erodible banks.  

 

 

 

 

 

 

 

 

 

 

 

3.4 IMPACT OF THE BRIDGE CONSTRUCTION ON THE CHANNEL SHIFTING: 

 

The planform of a river reflects the quasi-equilibrium form of a channel in response to concentration or dissipation of 

energy and associated transfer and storage of sediment. Here, the impact of the bridge construction in  the channel shifting 

of the Kopai river has been analysed . The 3 maps have been generated in the QGIS software from the google earth pro 

images. The 3 images are shown below-  
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Figure 17: Braiding index in the years of 2001,2006,2011 and 2021 (after bridge 

construction) 



18 
 

  



19 
 

 

 

In the figure 18 the channel shifting of Kopai river in the years of 2001,2011 and 2021 has been shown. In the year 2001 

the river is more sinuous in nature and bars less in numbers. In the year 2011 the river has the maximum numbers of bars 

and the river is decreasing its water quality and in the 2021 the river is getting the tendency of becoming straight. 

 

Figure 18: Channel shifting from the year 2001 to 2021 (after bridge construction) 

 

Plate 7: Downstream area of the river 

Plate 8: Water quality of 

the river 
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Here, the figure 19 shows the superimposed map of the channel in the 3 years to show the changes in shifting over the years 

due to the construction of the bridge. The 5 cross sections have been drawn to show the changes in river width of the river. 

After the construction of the bridge the drastic change has been observed through out the different years. To measure the 

channel width through the cross section it has been observed that the channel was shifted towards the left side from 2001 

to 2011. And the river became narrower in 2011 than 2001, so it can be said that in the year 2011 the river faced maximum 

erosion. And from 2011 to 2021 the river shifted to right side from the left side, this is the indication of deposition. 

 

 

 

 

 

 

 

 

 

 

 

 

To understand the changes in erosion 

and deposition the measurement of the 

bank width has been taken.  

In the figure 20 in A-B cross section 

the left bank and right bank both have 

is shifted maximum in 2001 to 2011 

by the erosion. From 2011 to 2021 the 

right bank shifted,  

Figure 19: Channel shifting from the year 2001 to 2021 (after bridge construction) 

 

0

10

20

30

40

50

60

70

80

2001-2011 2011- 2021

SH
IF

TI
N

G
 A

R
EA

 I
N

 M
ET

ER

YEARS

A-B LINE 

LEFT
BANK

RIGHT
BANK

Figure 20: Cross section of a-b to show the shifting in left bank and right 

bank over the years 
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In this figure 21 the maximum shifting in both left and right bank has been observed from 2001 to 2011. And from 2011 to 

2021 the moderate shifting of 

both the banks has been noticed 

in the C-D line.  

 

In the E-F line maximum 

shifting of right bank has been 

observed in 2011 to 2021. The 

left bank is shifted more in the 

2001 to 2011. 

 

In the G-H line the maximum  

shifting has been observed in 

2001 to 2011. 

 

In the I-J line the maximum 

shifting of right bank has been 

observed in 2001 to 2011 and the 

left bank shifted more in the 

2011 to 2021. 
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Figure 21: Cross sections of c-d, e-f, g-h and i-j to show the shifting in left bank and right bank over the years 

 



23 
 

CHAPTER-  4 

4.CONCLUSION: 

A river is a very important part in the human life. A River helps humankind many ways as well as it also gets effected by 

the human interventions. The entire dissertation work shows how the channel changes in its hydraulic and morphological 

characteristics due to the construction of the bridge. The main analysis has been done after the construction of the bridge 

on Kopai river. The bridge impacts the channel morphology in a greater way. It has changed many basic aspects of the river 

like its planform, water quality, area, flow, erosion and deposition etc. 

 

 

The major findings of the study are- 

1. The maximum deposition occurred beside the bridge that’s why the elevation profile is higher in that zone. 

2. Across the river in upstream the 3 cross profiles mainly hold the narrow-shaped valley but in downstream the valley 

shape fluctuates in other 4 profiles due to the bridge. 

3. The width of the river increases but near to the bridge the depth decreases. 

4. As the bridge was constructed over the years the wetted perimeter is maximum near to the bridge in downstream area 

and after that it decreases but the hydraulic radius become very low near the bridge. 

5. Variation in the river velocity has been observed due to bridge. Near to the bridge piers both in upstream and downstream 

the velocity is maximum. Otherwise in the other parts the velocity is moderate. 

6. Due to the construction of the bridge the sinuosity index has decreased over the years and the river gets a straightening 

tendency whereas the amount of channel bars has changed over the years in braiding index. 

7.  Because of the construction of the bridge the river has under gone much of shift specially in the downstream area after 

the bridge was constructed. 

 

 

 

 

 

 

 

 

 



24 
 

REFERENCES 

.  

▪ Biswas, S.S., Pani, P. Changes in the hydrological regime and channel morphology as the effects of 

dams and bridges in the Barakar River, India. Environ Earth Sci 80, 209 (2021). 

▪ Biswas, S.K., (2010). Effect of bridge pier on waterways constriction: A case study using 2D 

Mathematical modeling, IABSE-JSCE Joint Conference on Advances in Bridge Engineering-II, 

August 8-10, 2010, Dhaka, Bangladesh. 370-376. 

▪ Biswas, M., Banerjee, P. Bridge construction and river channel morphology—A comprehensive study 

of flow behavior and sediment size alteration of the River Chel, India. Arab J Geosci 11, 467 (2018). 

▪ Bouska WW, Keane T, Paukert CP (2011) The effects of road crossings on prairie stream habitat and 

function. J Freshw Ecol:499–506 

▪ Bradley J (1970) Hydraulics of bridge waterways. Washington D.C, Hydraulic Design Series 

▪ Doronzo DM, Dellino P (2013) Hydraulics of subaqueous ash flows as deduced from their deposits: 2. 

Water entrainment, sedimentation, and deposition, with implications on pyroclastic density current 

deposit emplacement. J VolcanolGeotherm Res 258:176–186 

▪ Gregory K (2006) The human role in changing river channels. Geomorphology 79:172–191 

▪ Guo J, Suaznabar O, Shan H, & Shen J (2012) Pier scour in clear-water conditions with non-uniform 

bed materials. No. FHWA-HRT-12-022 

▪ Houser, D.L., Pruess, H. The effects of construction on water quality: a case study of the culverting of 

Abram Creek. Environ Monit Assess 155, 431–442 (2009). 

▪ Holnbeck SR, Parrett C (1997) Method for rapid estimation of scour at highway bridges based on 

limited site data. US Department of the Interior, US Geological Survey, Montana 

▪ https://www.indianetzone.com/69/kopai_river.htm 
▪ https://engineeringmaster.in/2017/04/05/how-bridges-are-built-over-

water/#:~:text=Cofferdam%20technique%20is%20used%20in,is%20sea%20or%20river%20itself. 
▪  https://iwaponline.com/wpt/article/16/4/1421/83449/Study-on-the-effect-of-morphological-

changes-of 
▪ https://www.indiainfo.net/place/pearsonbridge-5807009 

▪  http://www.bharatonline.com/west-bengal/travel/shantiniketan/shantiniketan-weather.html 

▪ : https://en.wikipedia.org/wiki/Bolpur_Sriniketan 

▪ : https://en.climate-data.org/asia/india/west-bengal/bolpur-767407/ 

▪ : https://www.sciencedirect.com/topics/earth-and-planetary-

sciences/planforms#:~:text=The%20planform%20of%20a%20river,margins%20of%20the%20active

%20channel 

▪ Kobayashi, N., (2011). Ex-Post Evaluation of Japanese ODA Loan, Rupsha Bridge Construction 

Project, 1-13 

▪ Monitoring of river channel morphodynamical changes in the zone of bridge piers Kuspilić, Neven1 , 

Bekić, Damir1 , Gilja, Gordon1 , McKeogh, Eamon2 1 Water Research Department, Faculty of Civil 

https://www.indianetzone.com/69/kopai_river.htm
https://engineeringmaster.in/2017/04/05/how-bridges-are-built-over-water/#:~:text=Cofferdam%20technique%20is%20used%20in,is%20sea%20or%20river%20itself
https://engineeringmaster.in/2017/04/05/how-bridges-are-built-over-water/#:~:text=Cofferdam%20technique%20is%20used%20in,is%20sea%20or%20river%20itself
https://iwaponline.com/wpt/article/16/4/1421/83449/Study-on-the-effect-of-morphological-changes-of
https://iwaponline.com/wpt/article/16/4/1421/83449/Study-on-the-effect-of-morphological-changes-of
https://www.indiainfo.net/place/pearsonbridge-5807009
http://www.bharatonline.com/west-bengal/travel/shantiniketan/shantiniketan-weather.html
https://en.wikipedia.org/wiki/Bolpur_Sriniketan
https://en.climate-data.org/asia/india/west-bengal/bolpur-767407/
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/planforms#:~:text=The%20planform%20of%20a%20river,margins%20of%20the%20active%20channel
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/planforms#:~:text=The%20planform%20of%20a%20river,margins%20of%20the%20active%20channel
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/planforms#:~:text=The%20planform%20of%20a%20river,margins%20of%20the%20active%20channel


25 
 

Engineering, University of Zagreb 2 Flood Study Group, Department of Civil and Environmental 

Engineering, University College Cork 

▪ Subramanya, K., (2013). Engineering Hydrology (3rd ed., pp. 109-111). New Delhi, India: Tata 

McGraw-Hill. 

▪ The Impact of Bridges on the Process of Water Turbidity on the Example of Large Lowland Rivers 

Dawid Szatten1*, Michał Habel1 , Zygmunt Babiński1 , Oleksandr Obodovskyi1 1 Department of 

Revitalization of Waterways, Institute of Geography, Kazimierz Wielki University in Bydgoszcz, 

Koscieleckich Square 8, 85-033 Bydgoszcz, Poland 

 

  



26 
 

APPENDIX 

CALCULATION TABLE FOR LONGITUDINAL AND GRADED PROFILE: 

 

Calculation tables for the cross profiles 

CROSS-SECTIONS “A-A’” 

STATIONS DISTANCE BS IS FS CL RL DEPTH COORDINATES 

A1 0 1.05   66.25 65.2 0 23˚42’39.29’’N 
87˚41’38.46’’E 

 
 
 

TO 
 
 
23˚42’41.30’’N 
87˚41’39.19’’E 

A2 5  1.35   63.85 0.1 

A3 10  1.55   63.65 .2 

A4 15  1.93   63.27 .5 

A5 20  2.04   63.16 .6 

A6 25  2.64   62.56 1.5 

A7 30  2.56   62.64 1.3 

A8 35  1.96   63.24 .8 

A9 40  1.74   63.46 .3 

A10 45   0.8  64.4 0 
 

 

CROSS-SECTION “B-B’” 

STATIONS DISTANCE BS IS FS CL RL DEPTH COORDINATES 

B1 0 0.1   66.3 65.2 0 23˚42’40.32’’N 
87˚41’37.07’’E 

 
 

 
TO 

 
 
23˚42’41.47’’N 
87˚41’37.86’’E 

B2 5  1.16   64.04 .1 

B3 10  1.62   63.58 1 

B4 15  2.43   62.77 2.4 

B5 20  2.94   62.26 3.4 

B6 25  3.0   62.2 3.5 

B7 30  2.68   62.52 3.1 

B8 35  2.96   62.24 3.1 

B9 40  1.62   63.58 1.2 

B10 45   1.1  64.1 1.1 

cumulative 
distance 
(km)  

ELEVATION 
(m)   x^2 logy x.logy Yc 

0 65.2   0 1.814247596 0 65.5767854 

0.05 65.07   0.0025 1.813380807 0.09066904 65.13649689 

0.1 64.7   0.01 1.810904281 0.181090428 64.69916451 

0.15 64.62   0.0225 1.810366954 0.271555043 64.26476842 

0.1662 64.56   0.02762244 1.809963522 0.300815937 64.12465061 

0.2162 63.45   0.04674244 1.802431626 0.389685718 63.69411186 

0.2662 63.36   0.07086244 1.801815169 0.479643198 63.26646379 

0.3162 62.56   0.09998244 1.79629674 0.567989029 62.84168699 

1.2648     0.28020976 14.45940669 2.281448393   

              

  a 65.5767854         

  b 0.873947791         
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CROSS-SECTION-C-C’ 

STATIONS DISTANCE BS IS FS CL RL DEPTH COORDINATES 

C1 0 0.7   65.9 65.2 0 23˚42’39.29’’N 
87˚41’38.46’’E 

 
 

 
TO 

 
 
23˚42’41.30’’N 
87˚41’39.19’’E 

C2 5  1.52   63.68 0.1 

C3 10  1.87   63.33 0.1 

C4 15  1.89   63.31 .1 

C5 20  1.98   63.22 .4 

C6 25  2.11   63.09 .6 

C7 30  2.43   62.77 1.2 

C8 35  2.08   63.12 0.4 

C9 40  1.74   63.46 0.1 

C10 45   0.14  65.06 0 

 

 

 

CROSS-SECTION-E-E’ 

STATIONS DISTANCE BS IS FS CL RL DEPTH COORDINATES 

E1 0 2.45   67.65 65.2 0 23˚42’30.97’’N 
87˚41’38.71’’E 

 
 
 

TO 
 
 
23˚42’40.94’’N 
87˚41’39.64’’E 

E2 5  2.67   62.53 0.1 

E3 10  3.0   62.2 0.1 

E4 15  3.0   62.2 .15 

E5 20  2.99   62.21 0.3 

E6 25  3.02   62.18 0.5 

E7 30  2.97   62.23 0.2 

E8 35  2.67   62.53 0.1 

E9 40  2.55   62.65 0.1 

E10 45   1.94  63.26 0 
 

  

CROSS SECTION D-D” 
STAIONS COORDINATES DISTANCE staff reading     Depth 

B.S I.S F.S CL RL 

D1 at G1= N:23degree 
42mins30s 
E : 87degree 40mins 
17.30s 
  
  
at G7= N: 23degree 
42mins31.58s 
E : 87degree 40mins 
16.96s 
  

0 1.5     64.45 64.95 0.11 

D2 3.5   1.75     64.7 0.18 

D3 8   1.66     64.79 0.13 

D4 16   1.8     64.65 0.15 

D5 23   1.755     64.695 0.22 

D6 35   2.125     64.325 0.34 

D7 10     2.295   64.155 0.42 



28 
 

CROSS-SECTION-F-F’ 

STATIONS DISTANCE BS IS FS CL RL DEPTH COORDINATES 

F1 0 1.1   66.3 65.2 0 23˚42’38.54’’N 
87˚41’40.40’’E 

 
 
 

TO 
 
 

23˚42’39.99’’N 
87˚41’41.72’’E 

F2 5  1.1   64.1 0 

F3 10  1.2   64 0.1 
F4 15  1.56   63.64 0.1 

F5 20  2.76   62.44 2.1 

F6 25  1.76   63.44 0 

F7 30  3.07   62.13 2.6 

F8 35  2.76   62.44 2.2 
F9 40  1.56   63.64 0.1 

F10 45   1.3  63.9 0 
 

CROSS-SECTION-G-G’ 

STATIONS DISTANCE BS IS FS CL RL DEPTH COORDINATES 

G1 0 1.1   66.3 65.2 0 23˚42’37.91’’N 
87˚41’42.13’’E 

 
 
 

TO 
 
 

23˚42’38.68’’N 
87˚41’42.45’’E 

G2 5  1.5   63.7 0.1 

G3 10  1.97   63.23 .2 

G4 15  3.25   61.95 3 

G5 20  3.49   61.71 3.1 

G6 25  3.21   61.99 2.9 

G7 30  3.22   61.98 2.9 

G8 35  2.4   62.8 2.5 

G9 40  1.6   63.6 0.15 

G10 45   1.1  64.1 0 
 

CALCULATION TABLE FOR WIDTH, DEPTH, WETTED PERIMETER, 

CROSS SECTIONAL AREA AND HYDRAULIC RADIUS 

PARTS OF 
STREAM 

CROSS 
PROFILE 
NAMES WIDTH 

AVERAGE 
DEPTH 

CROSS 
SECTIONAL 
AREA 

WETTED 
PERIMETER 

HYDRAULIC 
RADIUS 

UPSTREAM 

A-A' 47.9 0.53 25.387 48.96 0.518525327 

B-B' 49.1 1.89 92.799 52.88 1.754897882 

C-C' 53.3 0.3 15.99 53.9 0.296660482 

DOWNSTREAM 

D-D' 70.5 0.22 15.51 70.94 0.218635467 

E-E' 60.3 0.155 9.3465 60.61 0.154207227 

F-F' 50.4 0.72 36.288 51.84 0.7 

G-G' 37 1.485 54.945 39.97 1.374655992 

 

 

CALCULATION TABLE FOR VELOCITY 
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PARTS OF STREAM SAMPLE VELOCITY IN m/minute 

UPSTREAM 

V1 5.5 

V2 0.5 

V3 0.8 

V4 3.8 

DOWNSTREAM 

V5 3.9 

V6 0.4 

V7 0.5 

 

CALCULATION TABLE FOR SINUOSITY INDEX 

YEARS 
LENGTH OF THE 
CHANNEL 

LENGTH OF STRAIGHT-LINE 
DISTANCE SINUOSITY INDEX 

2001 1.86 km 1.33 km 1.398496241 

2006 1.83 1.33 1.37593985 

2011 1.82 1.33 1.368421053 

2021 1.77 1.34 1.320895522 

 

CALCULATION TABLE FOR BRAIDING INDEX 

YEARS BRAIDING INDEX 

2001 0.332365591 

2006 0.864808743 

2011 2.02032967 

2021 1.239661017 

 

CALCULATION TABLE FOR THE CROSS SECTIONS TO SHOW THE 

SHIFTING IN LEFT AND RIGHT BANK OVER THE YEARS (2001,2011,2021) 

E-F LINE 

YEARS LEFT BANK(M) RIGHT BANK(M) 

2001-2011 10.3 21.2 

2011-2021 4.18 66 

 

 

 

 

A - B LINE 

YEARS LEFT BANK (M) RIGHT BANK(M) 

2001-2011 69.5 44.9 

2011- 2021 0.51 21 

C-D LINE 

YEARS LEFT BANK(M) RIGHT BANK(M) 

2001-2011 19.6 21.2 

2011-2021 7.48 7.5 

G-H LINE 

YEARS LEFT BANK(M) RIGHT BANK(M) 

2001-2011 34.4 31.1 

2011-2021 8.98 4.7 

I-J LINE 

YEARS LEFT BANK(M) RIGHT BANK(M) 

2001-2011 5.55 14.7 

2011-2021 7.4 6 
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CHAPTER ONE 

INTRODUCTION 
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1.1 INTRODUCTION  

Sagar Island is an island at the mouth of the river Hooghly and a part of the Ganga Delta lying on 

the continental shelf of Bay of Bengal in about 100 kilometers South of Kolkata. The place can be 

reached via the ferry service from Kakdwip. The island got its name after the Ganga Sagar festival, 

which takes place here every year during Makar Sankranti. The Island has an area of about 300 

square kilometers and is crisscrossed by 12 large and small tidal creeks, strewn with halophytic 

vegetation, mainly mangroves, all connected with the principle estuarine water bodies, either on 

the east part or on the western part of the Island. 

Bengal Delta is considered as the largest and most active delta in the world, but nowadays the rate 

of erosion has increased gradually, compared to the rate of deposition. Currently, the Southern part 

of the island is changing its shape very frequently. The evolution of Sagar Island in the last 15 

years is being studied here, with emphasis on the very specific beach of Bishalakhipur because of 

its rapid erosional rate. 

 

1.2 SELECTION OF TOPIC AND THE STUDY AREA:  

The Sagar Island is known as religious gathering place, with millions of pilgrims visiting the place 

on ‘Ganga Sagar Mela’ and the number of pilgrims is increasing every year, it was felt that the 

fast-changing characteristics of this place needs attention, that is why the changes of the island in 

rather short span of 15 years is decided to be shown. Also, the Bishalakhipur beach has been given 

special emphasis because it is the most erosion prone area in the whole Sagar Island. 
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LOCATION OF THE STUDY AREA 

 

 
 

MAP NO. 1 Location map of the study area 

Source: Diva GIS, Google Earth Pro, USGS Earth explorer 
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CHAPTER TWO 

LITERATURE REVIEW 
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2.1 REVIEW OF LITERATURE 

The Sagar Island, located in Hugli estuary: 21°37'–57'N, 88°02'–11'E, is known as the biggest 

natural delta in the whole world (Bandopadhyay 1997) situated in the mouth of Hugli River, lying 

on the continental shelf of Bay of Bengal about 100 km (54 nautical miles) South of Kolkata. Over 

a long period, the Sagar Island has been subjected to erosion by both natural and anthropogenic 

causes (Gopinath, Seralathan 2005), mainly in the southern section this erosion is more active than 

any other part (Bandopadhyay, Choudhury and Bhattacharya 2019) 

      Most of the erosion here takes place during tropical cyclones (Bandopadhyay 1997) and 

throughout the year, agents like wind, rip currents, tidal accretion erodes the island from many 

parts. Among the 26 coastal mouzas here, Bishalakhipur was the most eroded one (96.8% eroded) 

(Bandopadhyay 1997). The erosional nature of Sagar has led to the relocation of the renowned 

Kapil Temple for at least 4 times in the last century (Anon 1841, Wilson 1846). Various buildings 

and temporary temples have destroyed due to the erosion (Mitra 1954, Ray 1971). 

        Recoded from 1833, the island has been struck with many tropical cyclones throughout the 

history (1833, 1864, 1875, 1903, 1941) and all of them were responsible for accelerating the 

erosion of the island, especially from the southern part (Mitra 1991), in the current time, we can 

mention the cyclone Yaas (23rd May, 2021) and Ampun(21st may 2020), which caused massive 

damage to the islands during their landfalls and accelerated the erosion here by many times. 

      While talking about the anthropogenic activities, we can mention the tourists and pilgrims 

regularly visiting Sagar during Makar Sankranti festival at Kapil Muni ashram which might 

increase the load on the beaches which it does not experience any other time (Dasgupta, Mandal, 

Basu 2006), also it increases the amount of natural consumption from the land itself as well. The 

natural population of Sagar is around 212,037, of which 109,468 (52%) were males and 102,569 

(48%) were females, but in the festive season, the number reaches almost the 5 million thresholds. 

           Lastly, mentioning both the dominant eroding factors of nature and human, we can confirm 

that the southern part of the Sagar is subjected to heavy erosion, and the Bishalakhipur beach, 

located in Shibpur block is the most eroded one since this is the area where the island lost most of 

its extensions, especially during 1922 –1923 (Bandopadhyay 1997). 
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2.2 AIM AND OBJECTIVES: 

The study mainly aims at identifying the shoreline dynamics in the deltaic island of Gangasagar.  

The objectives of this study are as followed – 

1. Studying the coastal morphology of Bishalakhipur, Sagar Island. 

2. Studying the various coastal features in the region. 

3. Particle-size analysis of collected samples from the study area. 
4. The study mainly focuses on identifying and quantifying the shoreline changes in the last 

15 years of Sagar Island. 
5. Factors affecting shoreline dynamics in the last 15 years. 

6. Identifying the future consequences and the areas which will be under the mercy of natural 

erosion in highly erosion prone areas like Bishalakhipur. 
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2.3 METHODOLOGY: 
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3.1 PHYSICAL PARAMETERS: 

MORPHOLOGICAL SETTING 

3.1.1 Geology:   

The geological history of the coast is rather old. Bank erosion and the shore line erosion are 

considered as major geomorphological and geo-hydrological hazards in Sagar Island at present 

(Paul and Jana, 2016). Its present-day situation is a result of constant fluvial deposition and marine 

erosion. The seasonal (summer and winter) and diurnal (two high tides and two low tides) 

fluctuations of sea level and the Hugli discharge with a large amount of silt contribute to the 

formation of the largest island in The Ganga Delta (Paul and Bandopadhyay 1987) 

Geomorphological features 

3.1.2 Estuary: The most active estuary in this Island is known as the Muriganga Estuary in the 

Easter part of the Island, and the eastern part of the island is rapidly eroding due to destabilization 

and growth of tidal flats in the Muriganga estuary and the gradual shifting of water current towards 

the island (Jayappa, Mitra and Mishra 2006).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Map no. 2 Hugli Estuary 23rd Nov 2009                 Source: USGS Earth Explorer, QGIS 
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Map no. 3 Southern part of Sagar Island February 4th 2019 

Source: USGS Earth Explorer, QGIS 

 

On the southern part of the island however, tidal forces are much more dominant than the fluvial 

ones, also the cyclonic activities here accelerate the rate of erosion, especially on erosion prone 

beaches like Bishalakhipur as shown in the following satellite images. 

3.1.3 Sand Dunes and bars: The sand on the coasts of Sagar Island is both affected by fluvial and 

aeolian activities. The presence of high Inshore dunes as well as long backshore stabilized dunes 

are seen. Lastly unusual off shore bars are seen near the sea which makes the elevation of the beach 

profile very unusual. 

3.1.4 Salt marsh and Mud flats: These are observed near the northwestern, the southeastern and 

southwestern faces of the land though there are considerable reduction in the aerial extent of these 

landforms in the past few years. (Jayappa, Mitra and Mishra 2006) The Liss III image shous us the 

number of younger mudflats created in the end of each tributary and the middle part shows older 

deltaic plain which is now under anthropogenic activities. 
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Map no. 4 Geomorphological Map of Sagar Island   

Source: GIS ministry of mines and NRCS, ISRO Department of Space, GOI 

 

3.1.5 Land Use and Land Cover: The population of Sagar Island are depended on the mainland 

for various resources, but the island itself is very fertile due to the sediment rich deltaic soil. From 

the given map, we can see that agricultural plantation and agricultural crop land falls und er the 

most dominant use of land, while there are some build up rural and urban areas, scattered in the 

whole island. But as we can see in this population density map, In Bishalakhipur, the natural factors 

are more dominant than anthropogenic ones. 
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 Map no. 5 Land Use and Land Cover Map, Sagar Island       

 Source: GIS ministry of mines and NRCS, ISRO Department of Space, GOI 



  14 
 

   
 

 

Map No. 6 

Climatic Settings 

The West Bengal Deltaic Coast area is suited within the realm of hot and humid tropical climate 

with three prime climatic seasons. Winter (November - February), Summer (March – June) and 

Monsoon (July – October). Hence the main climatic conditions are - 

3.1.5 Temperature: Winter temperature ranges from 12° - 22°c and summer temperature from 

30° - 33°c. The maximum temperature of the area never attains its extremity due to the coastal 

location. 

3.1.6 Rainfall: The rainfall season is seen from June to October. The month brings about 80% of 

the annual mean rainfall. The range is between 150 to 220 centimeters. Highest rainfall occurs in 

August (>300mm). While the lowest rainfall occurs in December (<3mm). 

3.1.7 Relative Humidity: The relative humidity is very high due to the proximity of the sea. The 

morning humidity is higher compared to the afternoon. The morning humidity ranges between 80 

 

Source: Sustainable Energy Development and Participatory Management Scenario in the Sundarban: 

A Case Study in the Sagar Island, West Bengal, India 
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to 90%, while it is 50 to 80% during afternoon. The range of humidity becomes maximum during 

winter, while it becomes minimum during monsoon. 

3.1.8 Wind Condition - The wind plays a vital role in formation and information of various coastal 

features in the Sagar Island. The average wind speed of this region varies from 25 to 30 kilometers 

per hour in summer. In winter, the speed varies from 20 to 25 kilometers per hour. The wind 

direction varies in different season especially in pre monsoon and post monsoon. The wind helps 

to create various formations in the Dunes of the Beaches of Sagar Island as well as it plays a part 

in fetch and increasing and decreasing the river velocity. 

 

3.1.9 Cyclonic Activity – The area is highly prone to cyclonic activities owing to its typical 

location at the mouth of River Hooghly. The meteorological condition becomes stronger if 

offshore winds are aided with tides of high magnitude during Spring Tides. There are two phases 

when such incidents surge, i.e., April-May and during September and October when cyclonic 

circulation and storm surges wreak havoc here. Example- The Cyclone Aila (25th May- 2th May 

2009), The Cyclone Amphan (16th May – 21st May 2020) and the Cyclone Yaas (23rd May – 28th 

May 2021), which occurred during Full Moon phase, like Aila and intensified more due to Lunar 

Eclipse.       

 
Figure 1 Source - Trend analysis of weather variables in Sagar Island, West Bengal, India: A long-term 

perspective (1982-2010) by Satyabrata Mandal and Burhan U Choudhury. 
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Figure 2  Source - Trend analysis of weather variables in Sagar Island, West Bengal, India: A long-

term perspective (1982-2010) by Satyabrata Mandal and Burhan U Choudhury. 

 

General Characteristics 

3.1.10 Drainage: The Sagar Island has around 5 canal points, these are 1. Sagar canal point 1, 2. 

Dhablat khal point 2, 3. Dhablat beach point 3, 4. Jhau ban khal point 4, and 5. Jhau ban beach 

point 5. (Ghosh 2003) 

3.1.11 Ground Water level: For drinking water, Sagar Island is solely dependent on the deep 

aquifers, which are located 180 – 330m. Below ground Level (BGL) (Das 1991). The aquifers are 

tapped with small tube wells attached with handpumps. Dug wells in this area produce Saline 

Water (Majumder, 2011). 

3.1.12 Soil: In general, here, the sand content varies from 2 to 90%. Along the foreshore, high 

content of sand (>74%) is recorded, while considerable silt content (>50%) is also found. High 

content of clay (59.3%) is found only in the places where fluvial activities are dominant. In general, 

high percentage of sand in the foreshore are recorded on the western part of the island, with minor 

verities here and there (Jayappa, Mitra and Mishra 2006) 

 

 

 



  17 
 

   
 

 

Figure 3 

3.1.13 Tidal Influence: Tidal height experienced in the study area remains between 3 to 5 meters 

approximately, usually in the study area situated at the East Coast of India, the horizontal shift 

due to the tidal difference between high tide and low tide of the sea remain 3 to 5 meters 

approximately, compared to 9 to 11 meters at western coast of India.  

 

 
 

   Figure 4 Sagar Island Tide chart, local time 2022-04-30 Sat, 01:30pm 

Source – www.tides4fishing.com 
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3.2 SHORELINE CHANGE ALONG THE BISHALAKHIPUR COAST 

 

3.2.1 Historical background of the shores of Sagar Island: 

Shoreline displacement over the Pleistocene (Glacier) and Holocene (Recent to Sub-Recent) 

epochs of the Quaternary period are studied to explain the sequence of development of the coastal 

plain under transgressions and regressions of the sea. The Pleistocene load stand up to see was 

about 100 meters below the present sea level. The shoreline was about 120 kilometers seaward of 

the sand at during the peak of glacial stage (52000YBP). the heads of the alluvial coastal plain 

extended up to the level of the load stand during the period. 

Evidences of marine coastal sediments, mangrove roots and marine shells are found below 26.6-

kilometer depth under the surface of the Sagar Island region. The evidence is from the maps and 

satellite images have shown a continuous eroding nature right after 1920. And the trend continues 

till this day as seen in the following map. The stable formation of the island emerged around 1967 

as shown in the image below, but the westward erosion in the western part of the island was even 

visible from back in 1881. The Bishalakhipur beach is one the most erosion prone beaches in the 

south eastern part of the island. 

 
 Figure 5   Source: Rapid erosion of the coast of Sagar Island, West Bengal – India (Girish Gopinath, P. 

Seralathan) 
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3.2.2 Shoreline change analysis: 

 

 

Map no. 7   Shoreline change in Bishalakhipur beach in different years (2007, 2012, 2017 and 2022) 

Source – Google Earth pro. 

 

 

In this figure, the shoreline changes of Bishalakhipur beach in different years has been presented, 

by plotting the previous year’s (2007, 2012, 2017) shoreline with line polygons, the rate of erosion 

has been gradually increased within the last 4 years as we can see the area of erosion from 2007 to 

2012 is much lower compared to the area that has been eroded since 2012 to 2017 and 2017 to 

2022. 
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3.2.3 Coastal Vulnerability assessment:  

 

 
Map no. 8 Coastal Vulnerability map of Bishalakhipur beach 

Source: Google Earth Pro 

 

From the coastal vulnerability diagram shown above we can clearly see a pattern of rapid coastal 

erosion of 38m. per year in this study area. We can see that in 2007 the erosion rate was much 

lower than 2012 and 2022. The current rate of erosion is 0.16 kilometers in four years. Judging by 

the rate of erosion which is going right now, a prediction of the shoreline in 2032 has been 

attempted. Here we can clearly see that in 10 years, almost 0.63 square kilometer area of the 

shoreline will be eroded, and the perimeter of the eroded area will be 4.11 kilometers. This area 

also includes many houses and farming areas owned by the local people of Bishalakhipur. 
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Map no. 9: Shoreline Changes of Gangasagar Beach from 2007 to 2022 

Source: Google Earth Pro 

 

 

Map no. 10 Shoreline changes of the south eastern point of Sagar Island 

Source: Google Earth Pro 
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Here is a small comparison of Bishalkahipur with two other erosion prone Beaches in the Sagar 

Island, Map 9 shows the Gamgasagar Beach which has eroded quite a lot since 2007 and the main 

responsible factor is tidal activities and storm surges. 

On the other hand, another beach on the south-east of the island shows massive beach retreat since 

2007 and the here the responsible factors are both the Hugli Estuary and storm surges and tidal 

activities in the Bay of Bengal. 

 

 

3.3 MAJOR CAUSES OF SHORELINE CHANGES: 

3.3.1 Sea level rise:  

The rising sea level is a major issue in recent years around the low-lying coasts of Bangladesh and 

adjacent West Bengal. The estimated global sea level rise (IPCC 1990) and local rise (due to 

subsidence rate) of sea level would increase risks around the low laying coasts in the South-Eastern 

part of Sagar Island. As the sea level rises, the water depth increases and wave base becomes 

deeper, waves that reach the coast, have more energy and therefore can erode the coastal area.  

 
 

Figure 6   Source: Sea Level and associated changes in the Sundarbans Sugata Hazra, Tuhin Ghosh, 

Rajashree Das Gupta and Gautam Sen. 
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Figure 7 : Tide Chart, Sagar Island, April 24 – April 30, 2022   

Source: www.tide-forecast.com, MS Excel 

 

With the help of the above shown tide chart, a trend in increasing Water level can be easily 

identified. Compared to the water level of 1996 – 1998, the current average water level of 2022 

has been increased by almost 1.5m. and the increased water level plays a huge part in the 

accelerated erosion of Sagar Island. 

 

3.3.2 Shifting Dunes: 

Accelerated shifting of tunes towards the land is the major reason of shoreline changes. Recent 

physiographic changes due to sea level changes, cyclonic activity, and anthropogenic activity 

around Shagar Island is recorded through maps, charts, air photograph, satellite imagery field 

investigation and other records since 1977. 
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3.3.3 Seasonal Variations: 

In pre monsoon, monsoon and post monsoon periods, the coastal area of Sagar Island is in 

vulnerable condition due to cyclonic storm surges. For that reason, rapid erosion occurs along the 

coast, over wash beaches, scrap retreat, and elimination of dune bodies e 

 

 

 

Figure 8 Source: Analysis of shoreline change and the problem of saltwater intrusion: A case 

study on south-eastern part of Sagar Island, West Bengal, India Shilpa Saha. 

 

 

3.3.4 Anthropogenic Activities:  

Land use pattern of Bishalakhipur Sagar Island has changed in the last few years even though this 

particular coastline is not as lively with human activities like sight-seeing, picnicking, camping 

and other tourism related activities like that of Digha or Mandermani. Extensive farming is the 

most common activity seen here throughout the year, thanks to the fertile alluvial soil here, from 

the LISS III image below, we can categorize exactly which parts of the Island are reaping which 

seasonal crop. As seen, In Bishalakhipur area (Shibpur Block), Zaid crops are grown more than 

Rabi or Kharif. 
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Map 11 Cropping Activities, Sagar Island 

Source: GIS ministry of mines and NRCS, ISRO Department of Space, GOI 



  26 
 

   
 

 

  

 

 

 

 

 

 

 

 

 

CHAPTER FOUR  

BEACH CONFIGURATION 
 

 

 

 

 

 

 

 

 

 



  27 
 

   
 

 

        

4.1 SPATIO-TEMPORAL CHANGES OF THE BISHALAKHIPUR BEACH 

Studying the different satellite imagery in different years (2007, 2012, 2017 and 2022) of the 

Bishalakhipur beach, we have predicted the future shoreline already. This beach is characterized 

as highly erosive by various factors like strong rip currents and longshore currents. The region is 

situated in the south eastern boundary of the Sagar Island and is between two creeks. The erosive 

nature of the beach has easily noticeable by the general construction, where Bishalakhipur’s 

current location seems to be backwards compared to other beaches on the Island. The unusual 

elevation trend and sediment structure are what differentiates the beach from others. 

 

 

Map no. 12: Backward retreat of Bishalakhipur beach throughout 2007, 2012, 2017 and 2022  

source – Google Earth pro 

 

               2007 Image reveals that the shoreline although showing signs of erosion was much 

protruded towards the sea, sand deposits can be seen and the shoreline appears somewhat straight 

with protrusions towards the western part 
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               The 2012 image shows that there has been slight erosion in the eastern part of the 

shoreline with the eroded material being brought and deposited towards the sea by backwash 

currents. 

               The 2017 image shows a lot of variations in the nature of the shoreline as well as the 

beach. The shoreline has been eroded more towards the western part as evident from the map. 

There has been extensive erosion of the coastal area, the shoreline has been retrograded a lot and 

the major erosional part has been shifted towards the central part of the beach, it is proved that 

there has been a lot of inundations of the whole region due to strong storm surges and high tides, 

a lot of water bodies and agricultural plots have been completely covered with muddy deposits. 

Significant amount of vegetation removal is also evident here. 

 

               The 2022 Image shows the maximum amount of erosion, the whole region has now 

blown covers by sand deposits blown by the wind, which is evident from the tonal nature of the 

sediments. The clayey sediment deposit's part has been washed away. The nature of the shoreline 

has also undergone change which was almost straight in the 2007 image which has now become 

uneven, showing the rate of erosion is highly variable in different parts of the beach. 

 

4.3 Horizontal Beach profile:  

 
Map no. 13 Horizontal points of Bishalakhipur Beach  

Source: Google Erath pro 
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Figure 9: Horizontal profile of Bishalakhipur Beach 

Source – Field Data 

 

The Profile of the horizontal Shoreline shows us the nature of the entire beach and its average 

height. The average height is around 2.5m and 3.12m is the highest elevation, 0.9m being the 

lowest. We can see that there are two major creeks present in the beach and the one closer to B is 

deeper, also the trend of the elevation is increasing eastward, which means that the nature of the 

beach is more erosive to the western part than the eastern.     
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4.4 BEACH PROFILES: 

Five profiles are drawn along the Bishalakhipur beach to study the beach configuration. The 

latitudinal and longitudinal extension of those profiles are profile A, profile B, profile C, profile D 

and profile E. 

 

 

 

Map no. 14: Gps Poins of the profiles 

 Source: Google earth pro  
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Figure 10: Serial Profile A 

Source: Field Data  

 

Figure 11: Serial Profile B 

Source: Field Data 
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Figure 12: Serial Profile C 

Source: Field Data 

 

 

Figure 13: Serial Profile D 

Source: Field Data 
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Figure 14: Serial Profile E 

Source: Field Data 

 

 

INTERPRETATION:  

In the Bishalakhipur beach, we have drawn 5 profiles in a north to south direction. Profile A is 

extending from north to south and it is on extreme east of the beach. The maximum height is 13m 

on the top of the dune and minimum height is 6m. Profile B, situated on the right of profile A 

shows that the maximum height is 12m and minimum is 9m. Profile C shows that the highest point 

is 13m which is on the middle of the profile because of concentration of silt by the river and wind. 

The lowest point is 11m, which indicates an increase on the avg height from West to East. Profile 

D shows that the maximum height is 14m and minimum is 11m. Lastly, profile E has an unusual 

pattern where the maximum height of 17m can be seen both on the dune and near the offshore 

while the minimum height of 15m can be seen at the end of the foreshore area. Formation of an 

offshore bar due to extreme silt accumulation is the reason of such unusual profile. 
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4.4.2 SUPERIMPOSED PROFILE: 

 
Figure 15: Superimposed profile of Bishalakhipur beach in 2022 

Source: MS Excel 

 

 

INTERPRETATION: 

Putting all 5 profiles together in a single superimposed profile, we can see that the avg. Elevation 

is the highest on profile E, and the lowest avg. Height belongs to the profile A. This trend in 

elevation further suggests that the slope of Bishalakhipur beach is ascending eastward, which 

means the further we go towards the west, lower the elevation of beach will become. Which means 

erosional agents like the wind and the waves are more active on the western part of the beach. 
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4.4.3 Comparison with Gangaadharpur Beach, Old Digha: 

 

Figure16:  Superimposed beach profile of Gangadharpur 

Source: Dissertation paper of Tapas Das Adhikari 

 

Comparing the superimposed Profile of Gangadharpur, taken in 2007, with the superimposed  

profile of Bishalakhipur in 2022, the first noticeable thing is the higher average height of the 

Bishalakhipur profiles (Profile E being the highest one). Also, in Gnagadharpur, the profiles are 

much more uniform and follows a pattern. In Bishalakhipur however, the more we go towards the 

east, the elevation of the profiles increases, also there is no off shore bar in Gangadharpur, but 

following profile D and E of the Bishalakhipur, we can see the existence of offshore bars and how 

those are almost reaching the same elevation as the beach dune, showing us that the erosional 

nature of Bishalakhipur is purely horizontal and inward, rather than vertical. 

 

Also analyzing the sediment from the beach, it is seen that even though almost the entirety of the 

beach is made with Very fine silt (>74%) and Fine silt (56%) in Wentworth scale, the trend of the 

sediments here are coarser towards East and finer towards west, with more anthropogenic marks 

in the eastern part. This indicates that the tidal activity and storm surges are more destructive 
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towards the western part of Bishalakhipur Beach, indicating that this part is more vulnerable than 

the others.  

4.4.4 Erosional Marks:  

The beaches of Bishalakhipur have been retreating backward for more than a decade now, and the 

beach has taken over many non-cemented houses and farmlands in the last few years, this activity 

accelerated during 2012 when the debris coming from the destroyed local structures and houses 

started working as a shield for the erosional agents to erode the beach during high tides and storm 

surges even more than usual amount. 

    These debris are mainly bricks and concrete structures which are seen on the mudflat when it 

exposes itself during low tide. 

 

Image 1 and 2: Erosional marks on the beach 
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4.4.5 Other major features seen on the beach: 

 

 

Image 4: Wave generated ripple marks 

 Image 3: wind generated ripple mark                        

 

 

                       

 

 

Image 5 Exposed Mudflats during Low tide                       Image 6: Salt and Clay Encrustations 
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          Image 7: Damaged Embankments                                Image 8: Scattered Shingles 

 

 

 

         Image 9: Red crab burrow                                                         Image 10: Crab pellets 
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5.1 MAJOR FINDINGS:  
1. The potential area of Bishalakhipur which will be eroded by the year 2032 has been identified, 

including the potential projected shoreline of 2032. 

2. The unusual nature of the beach profile and existence of high off shore bars have been identified. 

3. The beach is more erosion prone towards the west than the eastern part. 

4. The nature of erosion here is mainly horizontal than vertical, resulting in high elevation of the 

beach. 

5. The rate of erosion has been increased by a quite a lot since 2012. 

6. The beach of Bishalakhipur is more eroded by the natural factors than anthropogenic ones, 

unlike other beaches present in the mainland. 

7. Compared to the other beaches in Sagar, Bishalakhipur is more erosion prone to tides and storm 

surges.  

 

5.2 CONCLUSION: 

From this analytical study, it has been observed that the entire terrain of the Bishalakhipur beach 

situated in the Shibpur block of Sagar Island is under the threat of rapid erosion. The rate of erosion 

has been increased in the last few decades and with the increasing frequency of storm surges and 

increasing water level, this rate of erosion will only increase in the future, consuming the lands of 

local people of the beach and disrupting their livelihood. The unusual nature and undulating shape 

of the beach dictates its highly variable erosional rate. Also, the high elevation of the beach shows 

us that the area which currently falls under the beach premise was once the dune, giving us 

evidence that the shifting of dune is very frequent here. The natural phenomena of the erosion will 

eventually erode the beach further more towards the land in the future without fail. 
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Appendix: 

Profile A 

Northing Easting Distance 
Cumulative 

Distance Elevation 

21°38'04.49'' 088°07'18.07'' 28.5 28.5 13 

21°38'04.1'' 088°07'18.07'' 11.55 40.05 10 

21°38'03.42'' 088°07'17.95'' 22.81 62.86 8 

21°38'02.59'' 088°07'18'' 25.25 88.11 8 

21°38'02.14'' 088°07'18.16'' 14.7 102.81 6 

21°38'01.55'' 088°07'18.15'' 18.01 120.82 6 

 

Profile B 

Northing Easting Distance 
Cumulative 

Distance Elevation 

21°38'04.64'' 088°07'19.03'' 5.1 5.1 12 

21°38'04.39'' 088°07'19.18'' 9.4 14.5 12 

21°38'03.08'' 088°07'19.26'' 21.3 35.8 11 

21°38'02.89'' 088°07'19.33'' 23.26 59.06 9 

21°38'02.37'' 088°07'19.34'' 17.1 76.16 9 

21°38'19.28'' 088°07'19.20'' 18.4 94.56 9 

 

Profile C 

Northing Easting Distance 
Cumulative 

Distance Elevation 

21°38'04.79'' 088°07'19.39'' 11.63 11.63 11 

21°38'04.59'' 088°07'19.42'' 6.72 18.35 11 

21°38'04.47'' 088°07'19.44'' 3.25 21.6 12 

21°38'03.88'' 088°07'19.49'' 17.54 39.14 13 

21°38'02.87'' 088°07'19.54'' 31 70.14 11 

21°37'59.84'' 088°07'19.37'' 24 94.14 11 

 

Profile D 

Northing Easting Distance 
Cumulative 

Distance Elevation 

21°38'05.05'' 088°07'19.97'' 28.6 28.6 13 

21°38'04.78'' 088°07'20.09'' 5.9 34.5 14 

21°38'04.62'' 088°07'20.19'' 6.94 41.44 14 

21°38'04.03'' 088°07'20.49'' 20.17 61.61 12 

21°38'03.05'' 088°07'20.62'' 27.45 89.06 11 

21°38'02.03'' 088°07'20.70'' 17.72 106.78 12 

21°38'01.47'' 088°07'21.03'' 12.31 119.09 11 



Profile E 

Northing Easting Distance 
Cumulative 

Distance Elevation 

21°38'04.15'' 088°07'22.20'' 21.5 21.5 17 

21°38'04.22'' 088°07'22.20'' 5.3 26.8 16 

21°38'05.78'' 088°07'21.94'' 7.21 34.01 16 

21°38'05.09'' 088°07'22.00'' 18.12 52.13 15 

21°38'03.38'' 088°07'22.34'' 30.2 82.33 17 

21°38'01.06'' 088°07'22.92'' 18.4 100.73 15 

 

Date  Time   Water level (m) MWL (m) Tidal Range (m) 

Sunday 24th April 

3:22 AM 3.5 

2.92 1.7 
9:53 AM 2.19 

4:22 PM 3.77 

11:22 PM 2.07 

Monday 25th April  

5:32 AM 3.55 

3.03 1.78 11:55 AM 2.14 

6:03 PM 3.92 

Tuesday 26th April 

12:50 AM 1.79 

2.995 2.41 
6:49 AM 3.89 

1:13 PM 1.85 

7:05 PM 4.2 

Wednesday 27th April 

1:44 AM 1.47 

2.97 3 
7:38 AM 4.26 

2:04 PM 1.54 

7:50 PM 4.47 

Thursday 28th April 

2:25 AM 1.2 

2.94 3.48 
8:16 AM 4.58 

2:44 PM 1.29 

8:26 PM 4.68 

Friday 29th April 

2:58 AM 1.01 

2.925 3.83 
8:49 AM 4.84 

3:17 PM 1.13 

8:59 PM 4.81 

Saturday 30th April 

3:40 AM 0.88 

2.94 4.12 
9:15 AM 5 

3:30 PM 1 

9:25 PM 4.92 

  DATA TABLE FOR TIDE CHART OF SAGAR ISLAND FROM 24.04.2022 TO 30.04.2022 
 



 

 

 

Profile A 

Sieve Size in micron Φ Scale Wentworth Scale Weight retained % 

212 2.23 Fine Silt 2 

150 2.73 Fine Silt 12 

75 3.37 Very Fine Silt 1 

25 5.2 Silt 2 

<25  5.38 Silt  83 

 

Profile B  

Sieve Size in micron Φ Scale Wentworth Scale Weight retained % 

350 1.28 Medium Sand 1 

212 2.44 Fine Silt 1 

150 2 Fine Silt 1 

75 2.21 Very Fine Silt 4 

25 5.4 Silt 83 

<25  5 Silt  10 

 

Profile C  

Sieve Size in micron Φ Scale Wentworth Scale Weight retained % 

350 1 Medium Sand 5 

212 2.85 Fine Silt 2 

150 2.11 Fine Silt 9 

75 3.83 Very Fine Silt 1 

25 5.81 Silt 25 

<25  5.26 Silt  58 

 

Profile D 

Sieve Size in micron Φ Scale Wentworth Scale Weight retained % 

212 2.15 Fine silt 15 

150 3.12 Fine silt 12 

75 4.01 Silt  1 

25 4.58 Silt 2 

<25  5.012 Silt  83 

 

Profile E 

Sieve Size in micron Φ Scale Wentworth Scale Weight retained % 

212 2.55 Fine silt 20 

150 2.15 Fine silt 8 

75 5.02 Silt  2 



25 5.035 Silt 32 

<25  5.35 Silt  38 
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                                                          PREFACE 

Many researchers from different aspect have studies the socio-cultural landscape on river char. 

The study on a meandering part of Bhagirathi River is significant as the development of 

meander cut-off. Present researcher has tried to bring out a conclusion about the evolutionary 

nature of the meander cut-off char like Chuadanga. In the present paper sequential development 

of the  Char Chuadanga cut-off of River Bhagirathi and its  impact on cultural landscape of 

Char Chuadanga of  Nadia District, West Bengal has been portrayed.  Landscape morphology 

of the Village has gone  drastic changes after this cut-off. A village level perception survey  

establishes that out of eight socio-economic  variables four variables viz. agriculture, fish catch,  

issue of social security and building quality have  shown positive rating while the remaining 

four  variables viz. recreation, transportation system,  access to health and access to education 

facilities  have shown negative rating in the post cut-off stage.  This applied work is constituted 

by the integration of remote data and field data. This paper aims to improve integration between 

geomorphology and  ‘landscape morphology’. 
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Abstract: 

Channel cut-off is a natural geomorphic phenomenon in the hydro-dynamics of a fluvial system. 

channel cut- off not only affects the hydraulic system of a river, but also affects the socio-

economic landscape of a region. The present paper describes the continuous development of the 

Char Chuadanga cut of the Bhagirathi River and its impact on the Char Chuadanga cultural 

landscape of Nadia district, West Bengal. After this cut-off the landscape morphology of the 

village changed drastically. Char Chuadanga made the isolated village of Chakundi a 'Isolated 

state' surrounded by the palaeo-channel of the Bhagirathi River. A village level perception survey 

established that out of eight socio-economic variables four variables viz. Agriculture, fishing, 

social security issues and building quality showed positive ratings while the remaining four 

variables viz. Amenities like entertainment, transportation, health and education showed negative 

ratings at the post-cut-off stage. This applied work is constituted by the integration of remote 

data and field data. 
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CHAPTER –I 

INTRODUCTION 

  

1.1 Background of the Study:  

  A meander in general is a bend in a sinuous watercourse which is formed when the 

moving water in a stream erodes the outer banks and widens its valley. A stream of any volume 

may assume a meandering course, alternately eroding sediments from the outside of a bend and 

depositing them on the inside. The result is a snaking pattern as the stream meanders back and 

forth across its down-valley axis.  Meandering rivers,  exhibiting progressive change in  channel 

location as  they migrate across  their floodplains over  time, is not only  complex but has a  role 

in floodplain  development and  landscape evolution  and also has economic  and social 

consequences  of bank  erosion and channel  migration. Therefore, improved understanding of the 

dynamics of river meandering plan forms is of practical as well as of scientific interest 

(Güneralp  and Rhoads, 2009).  Meander cutoff is an important phenomena related with 

meandering. A  meander cutoff  occurs when  a  meander bend in a  river is breached by a  chute 

channel that  connects the two  closest parts of the  bend (Strahler and  Strahler, 1996). This 

causes the flow to abandon the meander and to continue straight down slope. Cutoffs are a natural 

part of the evolution of a meandering river, and have also been used to artificially shorten the  

length of meandering rivers for navigation. The stagnant part of the river will sometimes form an 

oxbow lake. Meanders can develop more complex forms, for example bends with two apices 

(double heading) or where lobes form on existing bends (Hooke and Harvey, 1983). However, 

meander bends do not continue to grow indefinitely, or the channel slope would become too 

gentle to allow transport of the sediment load. Instead, a negative feedback mechanism comes 

into  operation, when individual meander loops  become ‘short-circuited’ to form a cutoff. This 

process shortens the channel length, with a resultant increase in the channel slope. Two main 

types of cutoff are observed: neck cutoffs and chute cutoffs. Neck cut-offs are the most common 

(Strahler and Strahler, 1996) and (Knighton, 1998). In this present study area neck  cut-off has 

been observed. Shifting of river course, meandering and meandering cutoff all are very common 

in nature. But these common natural events have great impact on human economy, society and 

culture (Islam, 2013; Islam and Guchhait, 2014). These natural events sometimes  provides a 

lots of economic opportunities and  potentialities by means of providing fertile lands,  fishing, 

aquaculture, irrigation etc. and  sometimes it snatches out human set-ups by  means of flood, 

bank erosion, shift in river course,  meander cutoff etc. that ultimately forces human  to migrate 
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geographically and occupationally,  shifting of settlement and resettlement etc. So the dynamism 

of river is also connected with the life and livelihoods of people of the char lands  

Threfore in this present paper the following  objectives have put forth: to trace out the 

spatio-temporal changes of development of Char-Chuadanga Cut Off  and to assess the impact of 

cut off on socio-economic conditions  of peoples of the char surrounded by the lake. 

  

 

 

 

1.2 Study Area   

The area that has been selected to develop the research work is located in the left bank of 

the River Bhagirathi in Kaliganj block of Nadia District . It measures around 296 hectare area. 

Latitudinal and   longitudinal extension of the area are 2337’56’’N to 2339’46’’ N and 

8813’44’’ E to 8815’59’’ E. The landscape has been shaped by fluvial processes and is a 

patchwork of paleo channel cross-cut by active channels. In terms of physiography, Char-

Chuadanga is a part of Gangetic deltaic plain. It generally slopes towards the paleo channel River 

Bhagirathi. Its highest altitude is 18 Meter located  in southeastern part; lowest altitude is 10 

Meter  and the relative relief is 8 meter. The area is  drained by the north-south flowing River  

Bhagirathi encroaching the Mouza with time.  This area contains a distinct palaeo-channel of  the 

Bhagirathi River and the marshy land along  with some ponds which is locally known as  

Chuadanga char. The area is characterized by hot, humid monsoon climate. Meteorological  

station Krishnanagar, the nearest station to  Chuadanga char, records mean of the daily maximum  

temperature 30C and mean of the daily  minimum temperature 20.10C and average  annual 

rainfall 137.28 cm (India Meteorological  Department, 1999). The soil profile exhibits clear 

two zones: upper one is basically silty layer and  the lower one is sandy (Parua, 1992).     
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  1.3 Location Map: 

 

 

Figure 1: Location of the study area 

 

 

 

1.4 Geological Setting and Physical characteristics of the Study Area: 

  

The Hooghly River or the Bhagirathi-Hooghly, distributary of the Ganges River in West 

Bengal, is an approximately 260-kilometre-long (160 mi). The Ganges splits into the Padma and 

the Hooghly near Dhulian , Murshidabad. The upper riparian zone of the river is called 

Bhagirathi while the lower riparian zone is called Hooghly. The districts of Hugli, Nadia, Howrah 

and North 24 Parganas are geologically associated with the Bengal Basin or the Bhagirathi-

Hooghly Basin. 
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Geological Setting:  

The area is a part of stable self-zone which has geological imprints of Eocene Miocene 

shallow marine deposits (deltaic to estuarine) to quaternary floodplain deposits. The 

sedimentation in the Bhagirathi-Ganga flood delta plain is strongly influenced by sea-level 

changes during the late Pleistocene and Holocene. The near surface lithofacies in the Bhagirathi-

Ganga delta from West Bengal and Bangladesh is about 7000 years BP and younger in age. Sub-

aerial delta unit is restricted in Bhagirathi-Hooghly River having upper floodplain (high 

sinuosity, meander scars, point bars and ox-bow lakes) and lower floodplain (salt lakes, swamps 

and tidal channels of deranged nature).  

The area is a large alluvial plain that is spreading southward from the head of the delta which has 

formed due to succession of the Ganga river. The alluvial formation is in the district because of 

Ganga-Bhagirathi river system. The alluvial formation is found on the top of the surface in 

different layers and colours. This region is low lying area in the south-eastern part of Nadia 

district. The churni river confluences with Hoogly river in this region. 

 

Drainage: 

The vast majority of the water that flows into the Hooghly River is mainly provided by 

the man-made Farakka Feeder Canal, rather than the natural source of the river at Giria. The 

Farakka Barrage is a dam that diverts water from the Ganges into the Farakka Feeder Canal near 

the town of Tildanga in Murshidabad district, located 40 km upstream from Giria. This supplies 

the Hooghly with water as per agreement between India and Bangladesh. The feeder canal runs 

parallel to the Ganges,and just above Jahangirpur the canal ends and joins with Bhagirathi River. 

The Bhagirathi then flows south through Jiaganj Azimganj, Murshidabad, and Baharampur. The 

river then flows south past Katwa, Navadwip and Kalna. At Kalna it originally formed the border 

between Nadia District and Hooghly District, and then further south between Hooghly District 

and North 24 Parganas District. It flows through Halisahar, Chinsurah, Serampore, and 

Kamarhati. Then, just before entering the Kolkata and Howrah, it turns to the southwest. At 

Nurpur it enters an old channel of the Ganges, and turns south to empty into the Bay of Bengal 

through an estuary about 20 mt (32 km) wide. 

  

Soil: 

The part of study area belongs to younger alluvial soils, mainly composed of sands, silts 

and clays brought by rivers (Gangetic-alluvium mainly). The soil is dark-grayish brown to dark -

grey in color, mostly neutral soils are low to medium in humus, medium in available 
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phosphorous, medium to high in available potassium, rich in calcium, and low in zinc and contain 

free calcium carbonate. The soil is highly arable, supports various types crop agriculture (i.e., 

rice, potato, wheat etc.).  

 

Climate: 

The season of this area is similar to the others areas in lower part of West Bengal. The 

winter generally starts from November and ends at February. During these months wind blows 

from north and from north-east. There is very heavy dew at night during winter season. During 

March and April the weather becomes increasingly hot but the nights are comparatively cooler. 

The temperature sometimes decreases due to nonwestern in evening. The summer temperature 

varies from 32˚ to 40˚ C whereas winter temperature ranges from 11˚ to 17˚ C. It causes heavy 

rainfall, lightning and thunder. Monsoon enters in the June or July, which helps to decrease the 

temperature. The climate of this region has high potentiality of floods because of low latitudinal 

location. 

 

 

Natural Vegetation:  

Vegetation is a general term used to refer the plant life of a region. In the present work, it 

includes the entire natural vegetative patches viz. shrubs, grasslands and woody trees, bamboo 

groves etc. Mainly tropical deciduous types of trees are found in the study area. 

 

1.5 Review of the Related Literature:  

The literature survey involves detailed study of a number of works related to the topic of 

research. A number of books, census monographs etc. have been consulted for the purpose of 

formulating research frame work. 

The contributions of some great scholars must have to mention first which provide the 

information as the base of the work.  

Schumm et.al. (1963) Degradation of river channels This can be attributed to changes in 

its hydrologic regime and its channel plan form pattern Influenced by the character of the 

hydraulic zone. 

Prasad (1982) the channel sinuosity is controlled by channel gradient, 

Sediment load, resistance to lateral erosion of a river and stage of valley development and the 

structural characteristics of the area through which it flows. 
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Constantine and Dunne, (2008), the size frequency distribution of ox-bow lakes within the 

flood plains can be predicted using channel sinuosity studies. 

Islam and et.al. (2015) River cut off is a normal phenomenon in fluvial process of 

geomorphology. Morphology of this landscape has totally transformed after this cut off. River cut 

off is not only the geomorphic incident but it also has a socio economic implications. Although 

river cut off has a positive impact of social life but in many cases it has had a negative effect as 

like Transport, health and emergency services. 

Viero and et.al. (2018) Chute cut-off are autogenic mechanisms that characterize many 

meandering rivers with wide cross-sections, large meander bends, high discharges, and high 

overbank flow gradients. Shortening of the main meander loop by a bypassing channel creates a 

greater water-surface gradient and, therefore, increases the overall transport capacity of the reach, 

enhancing downstream sediment delivery. Such cut-off phenomena are among the most 

interesting and least predictable phenomena in the evolution of rivers, as multiple controlling 

factors are involved in the formation of chute cut-offs. Reliable predictions of chute cut-off can 

be achieved by accurately modelling both the hydrodynamic flow field and bed evolution within 

the main channel and above the floodplain. The flow field within the main channel can, in fact, 

significantly affect overland flow in floodplains.  

 

1.6 Critical Analysis of the Review and Research Gaps:  

 

From the review of the other studies/research it is found that the studies on development 

of Chuadanga Char cut-off are carried out on a large scale and mainly done by field and image-

based flume experiments that explains a general conception about the topic. All the previous 

works on the meander cut-off have focused on formation, development, morphological 

characteristics and the typology of meander cut off. There was no study found on a specific study 

area i.e cut-off related geomorphic phenomenon. Most of the cases, field-based research 

conclusion has been done on its evolution of   another study area in Hooghly river. Researcher 

wants to represent the evolutionary nature of the cut-off.  The present researcher also wants to 

study the spatio-temporal variations of the Chuadanga char-cut-off on a basis of historic 

evolutionary records through detailed examination of secondary data from satellite and the socio-

cultural significance of the island. 
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1.7 Statement of the Research Problem 

From the Previous research findings, major gaps are revealed  

These are –  

I. Specific focuses on the causes of development of meander cut- off 

iii. Only Field base socio-cultural status has been studied in different villages and mouzas, 

but no study has been found on the particular natural geomorphic land features. 

 

So, the present research is entitled as: - “Spatio-Temporal Changes of Chuadanga Char Cut-Off 

of Bhagirathi River and Its Impact on Livelihoods of the People Encircled By the Lake” 
 

1.8 OBJECTIVES:  

 

I. To represent the spatio-temporal changes of Chuadanga Char- Cut-off. 

II. To find out impact of  this Cut-off  on socio-cultural landscape of local people. 

 

1.9 DELIMITATION OF THE STUDY: 

In order to conduct the study, the researcher has delimited his investigation in the 

following way 

Due to shortage of time, the work has been done in a brief. Field work has not been properly 

committed for the dissertation paper due to an unusual and sudden outbreak of a global pandemic 

situation. 
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CHAPTER –II 

 

DATABASE AND METHODOLOGY 

 

 

2.1 DATABASE: 

 

For conducting any kind of research work data base is very important in this research 

work. data has been collected from  both primary and secondary source  

 

 

Primary Data: 

Primary information has been collected through intensive field survey. Field investigation 

has been conducted taking 10% sample on a random basis. As per 2011 Census, there were 287 

households, out of which 29 households were selected for the present analysis. The primary data 

regarding socioeconomic set-up have been collected as only ordinal data i.e. whether impact was 

positive or negative. Respondents are asked to indicate their level of agreement with a given 

statement by way of an ordinal scale (Lickert, 1932). Then further improvement in the collection 

of quantitative data was performed using 5-point Lickert Scale to magnify the severity of impact 

by cut-off development on the livelihoods of the villagers.     

 

Secondary Data:   

 a. District Census Hand Book, Nadia from1991  to2011.  

 b. Satellite Images 

Sl.no Date of aquisition projection datum Resolution mtr source 

1 29.03.1980 UTM WSG84 60 Landsat   2 , 

mss 

2 1990 UTM WGS84 30 Landsat 5, TM 

3 2000 UTM WSG84 30 Landsat 5, TM 

4 2010 UTM WGS84 30 Landsat 8, OLI/TIRS 

5 2022 UTM WGS84 30 Landsat 8, OLI/TIRS 

                                                                     Source: U.S. Department of the Interior , U.S.  Geological Survey, 2015     
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2.2 METHODOLOGY: 

  

Bright methodological consequences certainly give a special tint to the standard of 

research work. The methodology entails into some phases, which are required in different stages 

to formulate a research. Both qualitative and quantitative techniques have been used to identity 

and analyze the relevant parameters of fluvio geomorphological environment and its impact on 

land use of the study area.  

For carrying out the research work, a systematic methodology has been followed. After 

the selection of the problem and study area, an extensive literature has been surveyed. Then a 

questionnaire was framed after the initial pilot survey in the village. Thus a sound database from 

various sources and field work has been prepared.  The data have been treated spatially and 

statistically with help of software.  The layers of Satellite Images have been fed into QGIS 3.0 

Software and stacked into one image in standard FCC form. From that image nature of evolution 

of chuadanga char Cut-off has been portrayed with time.  The socio-economic data have been 

treated by qualitatively.  
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                                                   CHAPTER –III 

 

ANALYSIS AND INTERPRETATION 

 

3.1 Evolution of Char-Chakundi Cut-off  (spatio temporal evolution):   

The cutoff landmass of the river Bhagirathi of Nadia is locally known as char. The present 

study is aimed at Char-Chuadanga cut-off of River Bhagirathi. The Nadia segment of River 

Bhagirathi is very unstable and dynamic in nature. The instability and dynamisms are due to the 

shift of the main channel flow of Ganga towards East due to the eastward tilting of tilt of the 

Bengal basin. (Allison, 1997; Allison and Keppel, 2001; Goodbred, 1999, 2003; Subramanian 

and Ramanathan, 1996; Kuhel,  2005; Kuhel et al. 1989). The instability of the Study Area in 

the Lower Reach of the River Bhagirathi is also contributed by the Fluctuating River Regime of 

Ajay. As a result, lower reach of Bhagirathi became instable and that culminates in river 

meandering, meandering cut-off, bank erosion and formation of ox-bow lakes. Char-Chuadanga 

cutoff is a replica of the whole  phenomena. The whole event of Char-Chuadanga  cutoff could be 

conveniently classified into four  successive stages, which have been stated below. 

 

 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

year Cut-off length (KM) Width of lake 

(KM) 

Area of char (SQ 

KM) 

1975-1985 14.5 1.99 4.2 

1985-1995 12.4 1.63 3.6 

1995-2005 11.8 1.56 3.22 

2005-2022 11.4 1.49 2.84 
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Phase1 (1975-1985)  

In this phase a large open meander near Kalikapur began to grow. At that time this is the 

main channel of Bhagirathi River used to flow over Katwa, Dainhat, matiari, Brajanathpur, 

Daksin hazrapota, Mohanpur, Rajarampur, sha mahmudpur and near Agradwip with the length 

14.50 kilometers and the width of the lake was 2 km approx and the total area of the char was 4.2 

sq.km. Then the width of neck of this lake was about 400 meter approx which is being eroded 

over the time.  

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Phrase 2 (1985-1995)  

 During this phrase a geomorphic evolution starts from this lake near Kalikapur. Neck cut-

off was the responsible for this cut off. The length of this river is reduced to about 11 kilometers 

for this cut-off and the length of the cut-off is reduced 12.4 km and width is 1.63 km . In this 

phrase the neck was eroded 200 meter approx and this eroded sediment has accumulated on the 

convex banks of the river as a result this lake became isolated from the river.   

Figure 2: Chuadanga Char cut-off 1980 
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Figure 3: Chuadanga Char cut-off 1990 

 

Phrase 3 (1995-2005)   

Fluvial activity is too much faster than the previous phrase. Eroded sediment deposition 

has moved the lake about 600 meters away from the river. As the length of the river has 

decreased 600 meter so the length of the cut-off is 11.8 km  as a result the velocity of water in 

this river has increased so an another meander is being developed here but this is too small than 

the previous one. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Chuadanga Char cut-off  2000 
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Phase 4 (2005-2022)   

As a result of continuous deposition, the lake is now about 1 kilometer away from the 

present channel. The small channel that connected the lake to the river is now close due to the 

anthropogenic activities. The length and width of the cut-off in this period is 11.4 km and 1.49 

km respectively with the area is 2.84 sq.km.  However, during the monsoon season, the water 

level in the river rises and falls into the lake. As a result it is now an abandoned water body, Char 

Chuadanga.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

These changes at each stages are shown in the bar graph bolow:  

 

 

 

 

 

 

 

Figure 5: Chuadanga Char cut-off 2022 
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Figure 6: PHASE WISE CUT-OFF WIDTH 

 

Figure 7: PHASE WISE CUT-OFF LENGTH 

 

Figure 8: PHASE WISE AREA OF CHAR 
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Figure 9: CHANGES OF CHANNEL PATTARN AND MEANDER CUT-OFF OVER THE TIME PERIOD 1975                        

TO 2022, BHAGIRATHI RIVER 

 

 

CHANGES OF CHANNEL PATTARN AND MEANDER CUT-OFF OVER THE 

TIME PERIOD 1975 TO 2022, BHAGIRATHI RIVER 
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3.2 Impact of Channel Cut-Off on Livelihood on the Local People:   

River cutoff is not only a mere geomorphic phenomenon but it also has a great impact on 

society. In the present study it has been analyzed the impact of river cutoff on civil life and 

economy of the people.     

 

3.2.1 Impact on Natural Hazards:   

The whole event of channel cut-off has affected the nature and intensity of natural hazards 

in the Char Chuadanga. The area was mainly affected by two types of geomorphic hazards i.e.  

Flood and bank erosion. But, after the channel cutoff the intensity, frequencies, nature of the 

hazards have changed. In the pre cutoff stage the area was mainly affected by annual flood and 

pronounced amount of bank erosion. But after the cutoff the intensity of both flood and bank 

erosion has decreased considerably in a sound manner, as per the people the intensity of bank 

erosion has decreased up to 4.65 in rating scale and the intensity of flood has decreased up to 

2.85 in rating scale That indicates the lowering of the frequencies and effects of both of the 

hazards. Most of the respondents (76%) have the belief that, the soil erosion and flood are 

decreased after this cut-off.  

   

 

 

 

 

 

 

 

 

 

Figure 10: Flood and Bank erosion 

 

3.2.2 Impact on Cultivation:   

Cultivation is the main occupation of the people of Char Chuadanga. Channel cutoff has 

major impact on cultivation, as it affects the farming in a two way process. Occurring of annual 

floods and profuse bank erosion were very common phenomena before the cutoff. Both of the 
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events had a negative effect on cultivation.  But after the channel cutoff the intensity of flood and 

bank erosion has decreased categorically, which has enabled stability in cultivation and 

consistency in production. So a major portion of the respondents have positive perception about 

the channel cutoff  On the other hand, some people also have the view that, channel cutoff has 

decreased the chance and degree of accumulation of new alluvium by lowering the frequency of 

flooding. That ultimately decreased soil fertility. Most of the respondents (60%) have the belief 

that agriculture are totally effected after this cut-off.      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure : 11 Impact of the lake on cultivation 

 

3.2.3 Fishing activity:   

Fishing activity was a subsidiary economic activity before the channel cutoff. It was very 

tedious job for fishing in an open and active river like River Bhagirathi, as it needed modern 

fishing equipment, large boats etc. That was quite unaffordable to the fishermen on that  period. 

After the channel cutoff, the formation of oxbow lake has opened a huge potentiality in  fishing, 

because now it does not need large boats  and other equipment . So, the intensity and  importance 
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of fishing has grown up after the  channel cutoff. Most of the respondents (70%) have the belief 

that, fishing condition has developed in post cutoff era.     

 

 

 

 

 

 

 

 

Figure: 12 Impact of the lake on fishing 

3.2.4 Recreation:   

Channel cutoff has also influenced the recreational environment of the people of the char 

land. As per the view of the people they were   more satisfied in bathing, using and to  passing  

their time with the River Bhagirathi as an active  and lively river. As majority of the  villagers  

belongs to the Hindu community so, they have a  soft religious corner for the River Bhagirathi  . 

But now being detached from main channel flow most of the villagers (85%) are not satisfied 

aesthetically Rating in this variable is most fluctuating as it records >90% coefficient of variation 

(CV) in perception of the people. So this variable is less reliable .  So it basically controlled by 

the perception of the people.  

 

 

 

 

 

 

 

  

 

 

Figure: 13 Recreation  
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3.2.5 Social security:  

The question of social security has changed pronouncedly after channel cutoff. It has  been found 

that before the cutoff, when the area  were connected with the main land by a chicken  neck land 

mass or corridor then it was very easy  for the anti-socials and the robbers to indulge  their unfair 

activities and to flee through the  corridor. Nowadays social security of Char Chuadanga char is 

in a very suitable and stable condition. After the detachment from the main channel and the 

completion of oxbow lake formation, the whole area has been encircled by a trench like palaeo 

channel of Bhagirathi, which have made the area inaccessible for the invaders.  The perception of 

the people about the social security varies least .i.e. this is the most reliable variable.70% of 

people thik that their social security has improved.  

 

 

 

 

 

 

 

 

Figure : 14 Nearest Police station of Chuadanga Char 

3.2.6 Transport:  

The transport system of the area has been adversely affected by channel cutoff. In the pre- 

cutoff stage the area were closely linked with the main land through a corridor, then the area were 

well accessible. But in the post cutoff period the area has been turned into an island, encircled by 

an oxbow lake, which has negatively affected the socio-economic fabric of the Char Chuadanga.  

According to the respondents in the post cutoff period the transport system has been disrupted 

completely. The CV of respondents’ rating show minimum value signifying the consistency of 

the phenomena. 90% of people thik that their transport system totally affected after this cut-off.   

 

 

 

 

 

 

 

Figure :15 Transport through boat 
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3.2.7 Building Quality:  

Unlike the transport system the building quality of Char Chuadanga has developed well in 

the post- channel cutoff period. Before cutoff stage hazards like flood and bank erosion were very 

common and intensified in nature. Destruction and damaging of the houses were a very natural 

event then. As the area were vulnerable to flood and bank erosion, so the people naturally used to 

build temporary constructions like; bamboo fenced and hay roofed houses. In the post-cutoff 

period, as the intensity of flood and bank erosion has decreased, so the people are now are 

interested to build permanent constructions or pucca houses. So most of the respondents (80%) 

have the belief  that building constraction are improved after this cut-off. Finally it could be 

concluded that the building condition in Char Chuadanga has developed in the post-cutoff period.   

 

 

 

 

 

  

 

 

 

Figure: 16 Buildings Quality 

 

 

3.2.8 Health System:  

In the Char Chuadanga health condition of the people and health services are poor. The 

Village does not possess any kind health service centers. People have to avail health services 

from the Kaliganj Block health centre. Though there is no direct relation between the health 

scenario of a village and channel cutoff, but indirectly it has some impact. Presently the kind of 

health service is available in Char Chuadanga is similar to the services available at pre channel 

cutoff period.  But in present the channel cutoff have provided a natural barrier to the transport 

and communication system, which has decreased the ability of people to access the common 

health services. Health system are totally under develop after this cut-off according to 60 percent 

of local people. That ultimately has worsened the overall health scenario of the Char Chuadanga..  
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3.2.9 Educational facility:  

Likewise the health function, channel cutoff has also affected the educational scenario of 

the Chakundi village. The village contains only a two primary school. After the completion of 

primary education the students have to go to the high schools far away from the village for 

further education. But after the channel cutoff it has been really a tough work for the students to 

go out of the village by crossing the oxbow lake all the time. Education  system are totally under 

develop as same as health system, after this cut-off according to 65 percent of local people.  That 

ultimately has put a barrier upon the accessibility to education .  

 

 

 

 

 

 

 

 

 

 

 

Figure: 17 Education system 
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                                                             FIGURE 18: SOCIO CULTURAL COMPONENT 
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CHAPTER –IV 

MAJOR FINDINGS, DISCUSSION AND CONCLUSION 

 

 

4.1 MAJOR FINDINGS  

 

From the above discussion, there have been identified a number of highlighted view point 

regarding the study area, these are written as follows:  

 

i. Near Kalikapur, A large open meander began to grow in the   starting Phase I  and then 

the width of neck of this lake is being eroded over the time.  

ii. In the next Phase a geomorphic evolution starts from this lake near Kalikapur and this 

lake has been isolated from the river after neck cut-off. 

iii. Fluvial activity is more responsible for the development of neck cut off in phase three 

than the previous phase. The length of the river has decreased so the velocity of water in 

this river has increased and another meander is formed. 

iv. In the last phase completely seen the cut-off and the lake is now about 1 kilometer away 

from the present channel. Now it is an abandoned water body and created  Char 

Chuadanga cut-off  

v. Regarding cultural landscape local peoples ate affected by the socio cultural components 

positive or negatively.  After the channel cutoff the intensity, frequencies, nature of the 

hazards have changed. the intensity of both flood and bank erosion has decreased 

considerably in a sound manner, 

vi. It is seen that the intensity of flood and bank erosion has decreased categorically, which 

has enabled stability in cultivation and consistency in production after the channel cut- off 

. So a major portion of the respondents have positive perception about the channel cutoff. 

vii. After the channel cutoff, the formation of  oxbow lake has opened a huge potentiality in  

fishing, because now it does not need large boats  and other equipment. So, the intensity 

and  importance of fishing has grown up after the  channel cutoff. 

viii. Being detached from main channel flow most of the villagers (85%) are not satisfied 

aesthetically. basic view of the people that  they were   more satisfied in bathing, using 

and to passing their time with the River Bhagirathi as an active and lively river. 

ix. The question of social security has changed pronouncedly after channel cutoff. Nowadays 

social security of Char Chuadanga char is in a very suitable and stable condition 



25 
 

x. The transport system of the area has been adversely affected by channel cutoff..  

According to the respondents in the post cutoff period the transport system has been 

disrupted completely .which has negatively affected the socio-economic fabric of the 

Char Chuadanga 

xi. It could be concluded that the building condition in Char Chuadanga has developed in the 

post-cutoff period.    

xii. In the Char Chuadanga health condition of the people and health services are poor. The 

Village does not possess any kind health service centers. the transport and communication 

system, which has decreased the  ability of people to access the common health  services 

xiii. After the channel cutoff educational faculties has been really a tough work for the 

students to go out of the village by crossing the oxbow lake all the time 

 

 

4.2 Conclusion:   

From the research work it has been found  that channel cutoff is not only a mere 

geomorphic  phenomenon, but it also has a great socioeconomic  impact. The socio-economic 

mosaics  of Char Chuadanga have been greatly influenced  by channel cutoff. It has been seen 

that the nature and intensity of the flood and bank erosion has been decreased pronouncedly after 

the cutoff.  The overall productivity and consistency of agricultural production has been 

increased. The potentiality of fishing has been increased after cutoff. Channel cutoff has positive 

impact on social security, as it has left the palaeo channels as a natural barrier. But channel cutoff 

has negative impacts on recreational environment, transport system, health care services and 

accessibility to education.   
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INTRODUCTION 

Handloom is an age-old Small Scale & Cottage Industry of West Bengal state. Bengal handloom is famous for its rich heritage of 

high craftsmanship & exclusive art in the hand of skilled weavers of Bengal. This industry provides widest avenue for employment 

opportunities only next to agriculture. P rime thrust has been given to implementation of schemes for promotion and development of 

handloom sector. In West Bengal, 3.51 lakh of handloom was running now, as per census of Ministry of Textiles, Govt. of India. It is 

found that 6.67 lakh persons are directly or indirectly linked with this Handloom industry in this state. Yearly production of 1056 

million meter. Satya Narayan Bag (2021). 

The term “tant” refers to the handlooms in Bengal that are used to weave cotton sarees along with dhotis and other garments. The 

earliest record of handloom saree weaving in Bengal can be traced back to the 15th century in Shantipur (in the Nadia district of West 

Bengal). The art continued to flourish during the Mughal rule (16th – 18th centuries), when it received extensive royal patronage along 

with muslin and jamdani weaving. While the fine muslins adorned the royal class, cotton sarees or tants were used for draping by the 

common folks. This weaving tradition continued during the British rule and the decades prior to independence witnessed an inflow of 

modern weaving techniques in Shantipur such as improvements in the handloom and introduction of the jacquard loom that is still 

used today. After the partition of Bengal in 1947, many Hindu weavers from Bangladesh migrated to India and were rehabilitated in 

West Bengal. Folia (or Phulia), a town neighbouring Shantipur, became a new home for these weavers from Tangail (of Bangladesh), 

who brought with them the weaving traditions of their ancestral land. Other migrating weavers were settled in the Hooghly and 

Burdwan districts of West Bengal. Over the years, each of these regions developed their own style of weaving and today, they are the 

homes of the most well-known varieties of tant sarees.  

Kantha Stitch is one of the most popular handicrafts of Santiniketan in the Birbhum district of West Bengal, India. The handicrafts 

industry is as old as human civilization. Within the handicrafts industry, again, some products have the additional identifying features 

of being traditional or artistic in style derived from the specific geographical region associated with it. The Kantha stitch industry in 

Santiniketan is one such segment of the handicrafts industry which is recognized as a traditional craft well known in the region not 

only for its attractive style but also for its importance as a source of employment to many artisans of the locality. The strength of the 

craftsmen lies in their traditional skills, their understanding of materials and of course, their grasp of the design, form and decoration 

of their products, all acquired over generations. Most of the stitching is done by the women of the villages, at their homes after their 

daily chores are over. The kantha stitch industry in BARASAT is also famous for its attractive style of crafts. Biswas & Roy (2011). 

 The finished products reach the entrepreneurs either through some agents or directly by the craftswomen themselves. The 

entrepreneurs then reach out to the final consumers either through personal networks or through established showrooms and retail 

counters. The final consumers range from elite and middle-class women of the locality and metros or the Indian and foreign tourists 

who visit the area and then retain the ties for further purchases from their home countries. The craftswomen, who work on the textiles, 

weaving magical designs, work individually or are associated with savings-credit groups popularly known as Self Help 

Groups1(SHGs) which are formed either by Non-Governmental Organisations. DK Sinha 

Tant sari is a traditional Bengali sari, originating from the Bengal region in the eastern part and usually used by Bengali women. Tant 

sari are woven from cotton threads and distinguished by its lightness and transparency. It is considered to be the most comfortable sari 

for the hot and humid climate in the Indian subcontinent. 

                                                                                                                                                                      

 
 

Under the royal guidance the tant (specially jamdani) and muslin became famous in and around Dacca (now Dhaka, Bangladesh) 

and Murshidabad (now West Bengal, India) in the Mughal era.[2] British government tried to destroy this art to protect the textile 

industry of Manchester, but the tant culture managed to survive. 

A traditional Bengali Tant sari in a Bengali household, 2019. 

With the division of Bengal province during the partition of 1947, some of the weavers migrated to West Bengal and continued their 

craftsmanship there. Thus, the tant weavers are now seen in both parts of Bengal. 

https://en.wikipedia.org/wiki/Culture_of_Bengal
https://en.wikipedia.org/wiki/Sari
https://en.wikipedia.org/wiki/Bengal
https://en.wikipedia.org/wiki/Bengali_people
https://en.wikipedia.org/wiki/Jamdani
https://en.wikipedia.org/wiki/Muslin
https://en.wikipedia.org/wiki/Dacca
https://en.wikipedia.org/wiki/Dhaka
https://en.wikipedia.org/wiki/Murshidabad
https://en.wikipedia.org/wiki/West_Bengal,_India
https://en.wikipedia.org/wiki/Mughal_dynasty
https://en.wikipedia.org/wiki/Tant_sari#cite_note-GhoshGhosh1995-2
https://en.wikipedia.org/wiki/Manchester
https://en.wikipedia.org/wiki/Bengal
https://en.wikipedia.org/wiki/File:A_traditional_Bengali_Tant_Sari.jpg
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Weaving of tant sari is famous and an age-old crafting of Bengal. The craftsmen deftly weave the cotton to thread which is woven to 

tant sari. Two shuttles are used for this purpose. Traditionally, handlooms were used by the weavers, which have today been largely 

replaced by power looms to weave these saris.

The typical Tant sari is characterised by a thick border and a decorative pallav, woven using a variety of floral, paisley and other 

artistic motifs. Some of the popular traditional motifs are: bhomra (bumble bee), tabij (amulet), rajmahal (royal palace), ardha-chandra 

(half-moon), chandmala (garland of moons), ansh (fish scale), hathi (elephant), nilambari (blue sky), ratan chokh (gem-eyed), benki 

(spiral), tara (star), kalka (paisley) and phool (flower). Printed, hand-painted and embroidered patterns are also used to get a larger 

variety of designs.[3] Different motifs including floral element, solar element and recently even modern art are depicted in this 

sari.[4] Tant Sari comes with colourful design [5] and borders are made thicker because it is subjected to tear easily. 

The traditional art of weaving jamdani, considered the best variety of tant clothings, has been enlisted by UNESCO as an Intangible 

Cultural Heritage of Humanity. 

Along with ordinary Bengali women of Bangladesh and West Bengal, many prominent Bengali female personalities also prefer to 

wear tant sari as their regular outfit. Bangladesh prime minister Sheikh Hasina, speaker of Bangladesh parliament Shirin Sharmin 

Chaudhury, West Bengal chief minister Mamata Banerjee are notable among them. 

This fabric is named after the place Shantipur, a village in Nadia district in West Bengal about 100 KM from Kolkata. This place is 

well known for its Baishnab culture propagated by ‘Sri Gouranga Mahaprabhu’. 

Since ancient times, Shantipur and the surrounding region have been famous for handloom saris. After the partition of India, many 

skilled weavers from Bangladesh, migrated into West Bengal and settled in and around Shantipur of Nadia district and Kalna (Ambika 

Kalna) of Bardhhaman district. Both are traditionally renowned centers for producing hand-woven fabrics. Shantipur is especially 

known for superfine dhotis and saris with jacquard designs. 

Traditionally, fine cotton yarn ranging from 60s to 100s is used both in warp and weft, 2/80s – 2/100s cotton muga and tassar silk are 

used in extra warp for weaving border design. Jacquard machines of 100 hooks and 200 hooks capacity are used weaving designs. 

Steel reed of 72 to 76 count is generally used and high picks per inch are inserted to produce compact structure. 

Shantipur has been famous for its elegant designs inspired from nature and some of them are named as ‘Bhomra’, ‘Terchi’, 

‘Rajmahal’, ‘Chandmala’, ‘Gont’, ‘Dorokho’, ‘Nilambari’, ‘Ganga Jamuna’, ‘Ans par’, ‘Moi par’ etc. 

Santipuri cotton saree find its place in traditional fabrics of West Bengal due to its elegant look, elaborated design details and typical 

loom finish. Hank sizing using indigenous ingredients like puffed paddy(khoi), boiled rice, sagoo etc. for both warp and weft is 

practised in Shantipuri saree weaving. Now, starch is applied on the cloth beam and sun dried for getting stiffness effect. Fly shuttle 

frame looms fitted with jacquard are invariably used in Shantipur 

• Shantipur saris can easily be identified from the extra warp designs. No other saris will have unique design arrangements like 

‘Bhomra’, ‘Terchi’, ‘Rajmahal’, ‘Chandmala’, ‘Gont’, ‘Dorakho’, ‘Nilambari’, ‘Ganga Jamuna’ etc. 

• Generally, no extra weft Buti designing is done in the saree. 

• Comparatively stiffs starch finish is applied on the same. 

• Comparatively high ends and picks are seen in the saree 

 

                             

 

https://en.wikipedia.org/wiki/Bengal
https://en.wikipedia.org/wiki/Tant_sari#cite_note-Parinita-3
https://en.wikipedia.org/wiki/Tant_sari#cite_note-4
https://en.wikipedia.org/wiki/Tant_sari#cite_note-5
https://en.wikipedia.org/wiki/Jamdani
https://en.wikipedia.org/wiki/UNESCO
https://en.wikipedia.org/wiki/Masterpieces_of_the_Oral_and_Intangible_Heritage_of_Humanity
https://en.wikipedia.org/wiki/Masterpieces_of_the_Oral_and_Intangible_Heritage_of_Humanity
https://en.wikipedia.org/wiki/Sheikh_Hasina
https://en.wikipedia.org/wiki/Shirin_Sharmin_Chaudhury
https://en.wikipedia.org/wiki/Shirin_Sharmin_Chaudhury
https://en.wikipedia.org/wiki/Mamata_Banerjee
https://vikaspedia.in/e-governance/states/west-bengal
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"Kantha" refers to both the style of running stitch, as well as the finished cloth. It was a craft that was practiced by women of all rural 

classes, "the rich landlord’s wife making her own elaborate embroidered quilt in her leisure time and the tenant farmer’s wife making 

her own thrifty coverlet, equal in beauty and skill." It was never commissioned by kings, nor ordered by landed gentry, but passed 

down in learning and dowry from mother to daughter.

Kantha, one of the oldest forms of embroidery from India and a craft practiced today by millions of South Asian women, originated 

from the humblest of beginnings. Born in the rural villages of Bengal, this art form all but disappeared in the early 19th century before 

being revived in the 1940s by the daughter in law of the famed Bengali poet and Nobel laureate, Rabindranath Tagore. 

  

The revival of kantha was disrupted again during the Partition of India in 1947 and the ensuing conflict between India and what was 

then Eastern Pakistan (now Bangladesh). Finally, since the Bangladesh Liberation War (1971), kantha has experienced a re-birth of its 

own as a highly valued and much desired art-craft form. 

Women in almost every household in rural villages would be 

kantha experts, and spend whatever quiet time they had 

available - between looking after the house and children, 

tending to livestock and during the long days of the monsoon - 

on stitching the pieces. It could take months or even years to 

complete one kantha. The stitching could be handed 

down through generations, with grandmother, mother and 

daughter working on the Same kantha.

n modern usage, kantha more generally refers specifically to the type of stitch used. The earliest and most basic 

kantha stitch is a simple, straight, running stitch, like the type used on our Kantha Sari Scarves.  

Over time, more elaborate patterns developed, which became known as "nakshi kantha". Nakshi comes from the Bengali word, naksha, 

which refers to artistic patterns. Nakshi kantha is made up of motifs influenced by religion, culture and the lives of the women stitching 

them. 

This most humble of cloths gave free reign to the imaginations of the women; kanthas told of folk beliefs and practices, religious 

ideas, themes and characters from mythology and epics and the social and personal lives of the artisans; their dreams, hopes and every 

day village life.  

    

Kantha, a popular style of embroidery that comes from West Bengal, is a significant symbol that displays the skill and talent of the 

rural women in Bengal. Kantha, which basically means ‘throat’, is associated with Lord Shiva. The story revolves around how Lord 

Shiva consumed poison while stirring up the ocean, and therefore the significance of this word goes all the way back to the Vedic 

times. This type of stitch is basically the ‘running’ stitch, and is very simple. 

Traditionally this embroidery was used for quilts, dhotis and sarees, but over a period of time it has evolved and made its way right 

into the heart of Indian fashion. The yarn is taken from old saree borders; the design is then traced and finally covered `with running 

stitches. Today this kind of embroidery can be found on shawls, pillow covers, dupattas, and home furnishings as well. 

Kantha work is approximately 500 years old, and there is a myth surrounding it which points out 

that Lord Buddha and his disciples used old rags with different kinds of patch work to cover themselves with at night, and this gave 

the kantha embroidery its origin. Traditionally women would take 4 to 5 sarees, layer them together and create different running 

stitches on them which they then used as blankets to cover their children with. However, what started as a way to make life more 

comfortable went on to become a big trend in clothes and furniture as well. 

https://www.utsavfashion.com/indowestern/dupatta-type


 

7 
 

For decades Kantha embroidery has been the source of income for the rural women living in West Bengal. However, the literal face 

behind the revival of this skill and technique is Shamlu Dudeja, who is a revolutionary and teacher, and more importantly the one who 

realized the importance of this craft work. She took great initiatives in the early 80s’ to empower the rural women of Bengal who 

practiced the art of Kantha embroidery and encouraged them to take it more seriously and professionally which then helped to lay a 

strong foundation in making this stitch work more popular and sought after.

                                

There are 7 different types of Kantha stitches. The first kind is the Lep Kantha, which is used to make warm, padded quilts. Then there 

is the Sujani Kantha which is used to make bed covers for ceremonial occasions. Baiton Kantha is used on covers meant to wrap 

books and other precious objects.Oaar Kantha is used on pillow covers, while Archilata Kantha is used for covering mirrors and 

usually comes with colorful motifs and borders. Durjani Kantha is small pieces used to make the insides of a wallet, and the last kind 

is the Rumal Kantha which is used to cover plates, and come with a lotus motif right in the center. 

PRESENT SCENARIO     

Kantha embroidery has definitely taken the fashion industry by storm. Sharbari Datta, an Indian fashion designer, has displayed 

beautiful ensembles of Kantha work, along with other Indian traditional embroideries, in several of her fashion shows. She took the 

traditional Kantha embroidery and gave it a unique twist by including it on dhotis kurtas, sherwanis and even hot pants! Moreover, 

Hillary Clinton, on one of her visits to India, was greatly impressed by the rich cultural display in Bengal, especially through its 

embroidery and handicraft. In one of the fashions shows she attended; she fell in love with the exquisite displays of Kantha 

embroidery. This kind of embroidery truly marks a flair for style in any individual who wears it, while maintaining the appeal of 

comfort and leisure.                                                                                                                           

https://www.utsavfashion.com/men/dhoti-kurta
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Present scholar selects this topic because handloom and handicraft industry start in India in ancient period. In West Bengal these 

industries are popular. Many weavers and artisans dependent this occupation and they live. In past people adopt this occupation and 

these handloom and handicraft products were very demanding. But present day some places weavers and artisans face problems and 

they give up this occupation and engage other occupations. Many weavers and artisans face problems like low income, health 

problem, and high-cost production etc… but due to the modernization some places people engage this profession and handicraft and 

handloom products get back their luminosity. 

 For my dissertation work I select two different areas in West Bengal. For my topic I choose Shantipur, in Nadia district and Barasat in 

North 24 Parganas in West Bengal. Shantipur is a well know as place of tant saree .and Barasat is famous for kantha stitch. The 

present scholar is choosing these places for a comparative study to discuss the differences and present condition of places.

➢ To know about the status of weaver and to analyze the type of work done by handloom worker. 

➢ To study the socio- economic Problem of the weavers of the Village. 

➢ To identify the infrastructural and socio-cultural change in Phulia 

➢ To know how Kantha became and remained a woman centric craft and eventually moved towards commercialization. 

➢ To develop the value chain of a Kantha stitch saree and to identify linkages in the various production stages 

 

 

This survey report done by secondary data. We have taken this data by going to the homes of weaver’s and artisan’s in Shantipur in 

Nadia and Kazipara in Barasat.

METHODOLOGY 

It is a systematic and objective attempt to study the problem for the purpose of defining general principles. The methodology used for 

preparing this dissertation has been divided in to three parts:  

❖ PRE-FIELD STUDY – It comprises of having an idea about the region where the survey is going to be carried out. It also involves 

lots of reference worked from various books about that particular topic and also same online information about the particular topic. 

 ❖ FIELD STUDY – It involves the works that have been done in the study area. It includes collection of primary data. 

 ❖ POST -FIELD STUDY - It is the most vital part of the study. The data and information collected from the field area is arranged 

and analysed using various statistical techniques, cartographic and other techniques to arrive at a meaningful conclusion. 

 ➢ STATISTICAL TECHNIQUES: Statistical techniques refer to collective account by assembling the result and information of the 

collected and process data which are relevant to the development of present study.  

➢ CARTOGRAPHIC METHOD: Cartographic methodology refers to the representation of data by different cartographic 

techniques from which one can get a vivid Picture of what is being tried to portray. 

 

 

 

 

 

 

 

 



 

9 
 

 

LOCATION MAP  

 

                                                      

                                    

 

                              

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

10 
 

 

 

LOCATION Map 

 

 

 

                  

 

                            

                                            

                                 



 

11 
 

 

 

 

                 

 

STUDY AREA 

 

 

 

 

 

 

\   

Shantipur city is located under Ranaghat subdivision 

Shantipur municipality in Nadia district in Indian state 

of West Bengal. Shantipur is situated 23°14′ 58.97” N 

and 88`25’49.91” E. Shantipur total population is 

151,777. In total population 77,011 were male and 

74,766 were female. This city literacy rate is 80.90 % 

as 2011 census.  

Kazipara is located in Barasat block in North 24 

Parganas district. It is situated 22° 42′ 49.73″ N 

and 88° 30′ 17.49″ E. Total population of this 

city is 15243 according to 2011census. Here 

7862 are male and 7381 are female as 2011 

census. Total area of this area is 3.09 sq. km. 

The literacy rate is74.26%. 
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LITERATURE REVIEW 

TANT 

1. .Haridas  Basak (87) in his article “Handloom workers woes loom large in saree hub Shantipur” repeatedly asks “Who will buy 

the sarees I make “ as he works in a dimly lit room with a tin roof and no fan. Lockdown has been difficult on his family which 

comprises his wife, two sons, their wives and four children. All of them help out with the weaving, but barely earn Rs 13,000 a 

month. Weaver normally earns around Rs 300 a day but for over 90 days last year, there was no work and the situation has 

only slightly improved, said Basak. Vasudha Venugopal (2021) 

2. Shyamal Basak  , 52 Haridas Son in his article “Handloom workers woes loom large in saree hub Shantipur” said they take 

over a month to make a tant saree , but most people now prefer the power loom ones which are cheaper . Their children feel 

the skill they have is worthless. Vasudha Venugopal (2021) 

3. Debashre Mukherjee in her article “cotton weaving industry of Nadia 1773-1977 “said she have detailed the evolution of 

handloom industry of Santipur and Phulia but in another way I have strived to present the entire scenario of handloom industry 

in Bengal as a whole and its gradual evolution, progress.  

4. Mr. Devender Gopal Ladha in his article “Shantipur A town where dreams are woven in intricate handlooms “said 

inspirational weaves come from the most unexpected of places. He remembers going to the heartland of Bengal in his initial 

days of exploration to the Shantipur belt, known for its extraordinary weaves in cotton, Traditionally have been acknowledged 

as one of the initial efforts in hand crafted fabrics in the country and despite the onslaughts of time have not dimmed or 

lowered in quality. What one perceives on moving across the area is the stark contrast between the living conditions of the 

weavers which is pathetically woeful and the artistry of the craft that has been sustained despite this. He had a trying time 

holding back my tears and vowed silently to do whatever he could for them and encourage their efforts to the best of my 

ability. 

 

KANTHA STITCH 

1. Paramita Roy, S Biswas Et all in their article “Opportunities and constraints of the Kantha Stitch craftswomen in Santiniketan a 

value chain analysis” Kantha stitch is a traditional thread work craft of Santiniketan, a small locality in India. The sector is 

important as a source of employment to vulnerable men and women of the nearby villages as the traditional skill runs through 

generations. The study develops a ‘Value Chain Analysis’ of the Kantha stitch industry to understand the socio-economic logics of 

various stakeholders involved in the production processes. The paper also analyses the micro perspectives of a hundred kantha 

stitch craftswomen to learn about their opportunities and constraints in work. The village-based field studies show that there is a 

latent entrepreneurial spirit among the existing craftswomen. However, there is a need for production of demand-based handicrafts 

and also of an institutionalized marketing arrangement as most craftswomen come from poor families with restricted socio-cultural 

mobility. This would increase their returns to labour for decent work and help them to weave out magic for themselves. Paranita 

Roy 

2. Dibyendu Dutta in his article “A socio-Economic Study of Kantha Stitch craftswomen of Santiniketan” Handicraft industries is an 

important role in the livelihood and economy of rural people of the developing countries like India.  The kantha craft of 

Santiniketan is not an exception to this concept. Most of the Indian traditional industries are suffering from stagnation or decline 

and they survive even with the onslaught in the era of globalization. Production organization plays a vital role not only in 

economic activity but also in the distribution of benefits of economic activity among the participants. The productivity of workers 

and earnings share vary substantially across different production organization, namely independent, intermediaries (under 

Mahajan) and cooperative, and potentiality of growth varies across the trade. The present note seeks to analyse the above-noted 

issues with reference to kantha crafts of Santiniketan of West Bengal.  Dibyendu Bikash Datta (2018) 

3. Kay Lawrence in his article “stitched in the Margins”  said that This paper argues that textile practice, although marginalised as an 

art form in contemporary Western societies, can be a generative space for addressing the complex nature of subjectivity through 

consideration of the word “Selvedge”: Self+Edge.Drawing on Elizabeth Grosz's figure of the Möbius strip, which conceives 

subjectivity as the dynamic interplay of body into mind and mind into body, the paper proposes kantha stitching as creating a 

subjective space where the embroiderer, as she stitches, creates her world as her world creates her. Kantha can also be understood 

as a space of encounter, a site of becoming for women from different cultures, a space to stitch stories from the margins that are 

central to their lives. Kay Lawrence (2013) 

4. In this article “Stunning Vintage Kantha Master Rare Piece Kantha throw quilt ikkat print Bedspread gudri hand stitched pure 

cotton King size blanket” This Print ethnic Bedspread is made with 100% cotton and natural vegetable colours. This piece of art is 

completely hand stitched by Women artisan in Rajasthan, India. It can make any room alive with its vivid colours, stunning 

Rambo print and embroidery, made using traditional and famous kantha hand embroidery method. Made from two thin layer of 

cotton fabric make this piece of art irresistible and also very comfortable. Adding to it" s style, this kantha quilt is reversible and 

both sides can be used. Kantha is still the most popular form of embroidery practiced by rural women. typically use old saris and 

cloth and layer them with kantha stitch to make a light blanket, throw or bedspread .2021 

5. Rituparna Basu in her article “The History of The Kantha ART” The art of the Kantha or embroidered quilt represents a truly 

indigenous art tradition of Bengal. With the invasion of western values and life style during the colonial period this tradition had 

almost been forgotten and people mourned the kantha as a lost art, only immortalised through folk poems, like 'Nakshi kanthar 

math, ‘by Jasimuddin. But quilting or Kantha making was still alive among the poor women of villages and towns who patched 

together old worn-out saris and dhotis to make light blankets or wrappers or used as baby's diapers. 

6. Debarati Sarkar in her article “Glimpses of Comfort Embroideries of self in the imagined Worlds of Kantha TEXTILES from Late 

colonial Bengal “In this paper I study a set of late-colonial kantha quilts as sites of recuperation. In the first section I situate kantha 

and its shifting meanings within the wider field of cultural productions in nineteenth-century Bengal. I argue that through kantha 

embroideries upper caste women participated in Hindu cultural nationalism while recuperating a sense of self. I briefly follow 

speculative trajectories of kantha’s surfaces and contents to further look for the social world of collected kantha makers. I continue 

to examine kanthas made by elite women as objects of recuperation inflected by women’s authorial voices and everyday gendered 

negotiations, and as sites of inscribing the self in relation to the sacred. I end the paper with the contention that while some women 

embroidered impossible worlds to recuperate from effects of colonialism and patriarchy, others sought comfort in translating 

emergent ideological underpinnings of the elite class onto the kantha surfaces. Debarati Sarkar (2021                                                           



 

13 
 

                                                                                                                          

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

 

IMAGES OF DIFFERENT TYPES OF KANTHA STITCH 
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IMAGES OF DIFFERENT TYPES OF TANT TECHNIQUES 
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                    PICTURES OF SURVEY WORK 
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                                           1.TABLE FOR WEAVERS AND ARTISANS AGE 

NO OF 

RESPONDENTS 

AGE 

 
20- 30 30-40 40-50 50-60 

20 25% 30% 25% 20% 

PRIMARY DATA 

 

                                   

 

This diagram shows the relationship between weavers age and no of weavers. According to the figure it can be seen that it is more 

common in weavers between the age of 30-40. An average number of weavers between the age of 20-30 and 40-50. The lowest 

number in weavers between the age of 50-60 are seen. 

 

                                                                        

 

PRIMARY DATA 

 

 

This diagram shows the relationship between artisans age and no of artisans. According to the figure it can be seen that it is more 

common in artisans between the age of 20-30. An average number of artisans between the age of 30-40. The lowest number in artisans 

between the age of 10-20 and 40-50 are seen 
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2.TABLE FOR LITERACY STATUS 

NO OF 

RESPONDENTS LITERACY STATUS 

 ILLITERATE CLASS (1 - 4) CLASS (5- 10) 

20 15% 20% 65% 

PRIMARY DATA 

 

                                  

The pie diagram shows the literacy rate (% of people who can read and write). According to the diagram it can be seen that, 15% of 

weavers who are not able to read and write, and 20% of weavers 4 pass and 65% of weavers are only 10 passes. 

 

 

         

 

PRIMARY DATA 

 

                          

The pie diagram shows the literacy rate (% of people who can read and write). According to the diagram it can be seen that, 25% of 

artisans who are not able to read and write, and 20% of artisans are 4 pass and 50% of artisans are 10 passes. It is seen that very few 

people are 12 passes. 
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3. TABLE FOR CASTE STRUCTURE 

NO OF RESPONDENTS CASTE 

 GEN SC 

20 65% 35% 

PRIMARY DATA 

 

                                 

The pie diagram shows the caste structure of Shantipur tant weavers. According to the diagram it can be seen that it is more common 

in weavers the caste of general is 65% and the average percentage of SC is 35%. 

 

NO OF RESPONDENTS CASTE 

 OBC – A OBC – B  
20 65% 35%    

PRIMARY DATA 

 

                             

The pie diagram shows the caste structure of BARASAT kantha stitch artisans. According to the diagram it can be seen that in artisans 

the caste of OBC-A is 65% and the average percentage of OBC-B is 35%. 
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4.TABLE FOR SEX STRUCTURE 

NO OF RESPONDENTS SEX 

 MALE FEMALE 

20 20% 80% 

PRIMARY DATA 

 

                            

According to the figure it can be seen that the female weavers are more traditionally concentrated to the tant weaving, spinning etc 
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PRIMARY DATA 

 

                      

According to the figure it can be seen that the female artisans are more traditionally concentrated to the kantha stitch making. 
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5.TABLE FOR BUSINESS TYPE 

NO OF RESPONDENTS BUSINESS TYPE 

 OWN  LABOUR 

20 10% 90% 

PRIMARY DATA 

 

                         

According to the figure given it can be seen that 90% tant business are maintained by labour. The reason behind that the owners of the 

business stay somewhere else so they have given the responsibility to their labours and 10% are owned by themselves. 

 

NO OF RESPONDENTS BUSINESS TYPE 

 LABOUR OWN 

20 90% 10% 

PRIMARY DATA 

 

                 

According to the figure given it can be seen that 90% kantha stitch business are maintained by labour. The reason behind that the 

owners of the business stay somewhere else so they have given the responsibility to their labours and 10% are owned by themselves. 
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6.TABLE FOR TYPES OF UTILITIES 

NO OF RESPONDENTS TYPES OF UTILITIES 

 TV 

PRIVATE 

TUBEWALL 

TV, PRIVATE 

TUBEWALL 

TV, CYCLE 

,MOBILE 

TV, 

MOBILE 

20 45% 20% 25% 5% 5% 

PRIMARY DATA 

 

                            

The line diagram shows the types of utilities .45% of weavers’ homes have a TV. 20% of weavers use private tube walls in their 

home. And 25% of weavers use both TV and private tube walls. 5% of weavers use TV, cycle and mobile. And 5% of weavers use 

only TV and mobile. 
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The line diagram shows the types of utilities .15% of artisans’ homes have private tube wall and mobile. 25% of artisans use cycle and 

mobile in their home. And 20% of artisans use both TV and mobile. 40% of artisans use TV, cycle and mobile.  
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7.TABLE FOR TOILET 

NO OF RESPONDENTS TOILET 

 PUBLIC PRIVATE 

20 60% 40% 

PRIMARY DATA 

 

 

This diagram shows what kind of toilet weaver’s use. 60% weavers use public toilets because they do not have their own toilets and 

40% use private toilets. 

 

NO OF RESPONDENTS TOILET 
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20 75% 25% 

PRIMARY DATA 

 

 

This diagram shows what kind of toilet weaver’s use. 75% artisans use private toilets and 25% use public toilets because they do not 

have their own toilets. 
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8.TABLE FOR SEX STRUCTURE OF FAMILY 

 

 

 

PRIMARY DATA 

 

 

This diagram shows that there are an equal number of male and female in the family of 20 weavers 

 

NO OF RESPONDENTS TOTAL FAMILY MEMBERS 

 MALE FEMALE 

20 53% 47% 

PRIMARY DATA 

 

 

This diagram shows that there are 53% male and 47% female in the family of 20 artisans. 
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9.TABLE FOR TOTAL NUMBER OF CHILDREN 

NO OF RESPONDENTS TOTAL NO OF CHILDREN 

 MALE FEMALE 

20 FAMILY 65% 70% 

PRIMARY DATA 

 

 

According to the diagram in the family of 20 weavers the number of female child is more than the number of male child. 
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According to the diagram in the family of 20 artisans the number of female children is more than the number of male children. 
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10.TABLE FOR TOTAL WORKING MEMBERS 

 

 

 

 

PRIMARY DATA 

 

 

This figure shows that 52% of the family’s male members are involved in this work. And 48% of female are involved in this work. 

Women tend to do this during their leisure time. 
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This figure shows that 12% of the family’s male members are involved in this work. And 88% of female are involved in this work. 

Women tend to do this during their leisure time 
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11.  TABLE FOR MONTHLY EXPENDITURE FOR OTHER PURPOSES 

NO OF RESPONDENTS MONTHLY EXPENDITURE FOR OTHER PURPOSE 

 EDUCATION 

MEDICAL 

PURPOSE 

EDUCATION + MEDICAL 

PURPOSE 

20 55% 40% 5% 

PRIMARY DATA 

 

 

According to the figure it can be seen that 55% weavers invest most of their earnings in education. And 40% weavers use most of their 

earnings for treatment needs. So, a very small portion of the weavers (5%) invest in the medical and education sectors. 
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According to the figure it can be seen that 45% artisans invest most of their earnings in education. And 15% artisans use most of their 

earnings for treatment needs. 30% artisans invest most of their earnings in the medical and education sectors. and very small portion 

of the artisans invest in building up of own toilet and other purposes. 
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12. TABLE FOR TYPES OF HOUSES 

NO OF RESPONDENTS TYPE OF HOUSE  
KACHA PAKKA 

20 90% 10% 

PRIMARY DATA 

 

 

The pie diagram shows the types of houses where weavers  live in ,Normally 90% of weavers house is kacha and 10% of weavers 

house is Pakka which is rarely seen. 
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PRIMARY DATA 

 

 

The pie diagram shows the types of houses where Artisans Live. normally 75% of artisans house is kacha and 25% of artisans house is 

Pakka which is rarely seen. 
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13.TABLE FOR  INVOLVEMENT OF NEXT GENERATION 

NO OF RESPONDENTS 

INVOLVEMENT OF NEXT GENERATION IN TANT 

BUSINESS 

 YES NO 

20 30% 70% 

PRIMARY DATA 

 

 

The pie diagram shows that the involvement of next generation in tant business. 30% of next generation of weavers are involved in 

weaving business and 70% of next generation of weavers are not involved in Weaving business. 
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The pie diagram shows that the involvement of next generation in Kantha stitch business. 30% of next generation of artisans are 

involved in crafting business and 70% of next generation of artisans are not involving in crafting business. 

 

 

 

YES
30%

NO
70%

PIE DIAGRAM SHOWING THE INVOLVEMENT OF 
NEXT GENERATION IN TANT BUSINESS 

YES NO

PIE DIAGRAM SHOWING THE INVOLVEMENT OF 
NEXT GENERATION IN KANTHA STITCH BUSINESS

YES NO

30%

70%

NO OF RESPONDENTS NEXT GENERATION INVOLVEMENT IN KANTHA BUSINESS 

 YES NO 

20 30% 70% 



 

29 
 

 

 

14.TABLE FOR SOURCE OF DRINKING WATER 

 

 

 

PRIMARY DATA 
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In this diagram we can see the relationship between source of water and no. of weavers. Here maximum weavers  use public tube and 

only 35% of weavers  use tap water .15% weavers uses water from tube wall. 
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In this diagram we can see the relationship between source of water and no. of weavers... Here maximum artisans use public tube and 

tap water, only 15% of artisans use tube wall . and 10% artisans uses Mineral water. And 5% artisans use both tap and tube wall water. 
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15.TABLE FOR WORKING HOURS PER DAY 

NO OF RESPONDENTS WORKING HOURS PER DAY  

 

4 TO 

6 

6 TO 

8 

8 TO 

10  10 TO 12 

20 10% 10% 50% 30% 

PRIMARY DATA 

 

 

The line graph shows that 50% of weavers work for 8 to 10 hours a day.30% of weavers work for 10 to 12 hours a day. but very few 

weavers work for 4 to 6 hours or 6 to 8 hours. 
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PRIMARY DATA 

 

 

The line graph shows that the 40% of artisans work for 4 to 6 hours a day. 25% of artisans work 8 to 10 hours a day and 20% artisans 

work less than 4 hours a day. A very few artisans work 6 to 8 hours. 
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16.TABLE FOR PRODUCTION PER DAY 

NO OF RESPONDENTS 

PRODUCTION PER 

DAY 

 1 TO 3 3 TO 5 

20 65% 35% 

PRIMARY DATA 

P 

 

This diagram shows the production per day. most of weavers or 65% weavers produces 1 to 3 sarees very vigorously a day. And only 

35% of weavers produce 3 to 5 sarees a day. 
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20 75% 25% 

PRIMARY DATA 

 

 

This diagram shows the production per month. most of artisans or 75% artisans produces 1 to 3 craft very vigorously a day. And only 

25% of artisans produce 3 to 5 crafts a day. 
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17.TABLE FOR MAKING CHARGES 

NO OF RESPONDENTS MAKING CHARGES 

 50 - 100 RS 100 - 150 RS 

20 45% 55% 

PRIMARY DATA 

 

 

This diagram shows the making charge of weavers. Out of the total weaver’s 45% weavers get between Rs. 50 to 100 for their work 

Weaving. On the other hand, 55% of the weavers get paid between Rs. 100 to 150 RS for their work weaving. 

 

 

 

 

PRIMARY DATA 

 

 

 With the help of this figure, it depicts that kantha stitch worker earns maximum 1500-2000 rupees and minimum 500-1000 rupees for 

heavy work and working on light earns maximum 750-1000 and minimum 250-500. 55% artisans earn 1000-1500rupees and 25% 

artisans earn 1500-2000 rupees doing heavy work. 75% artisans earn 500-750 rupees doing light work. Only 5% artisans earn RS 750-

1000 
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18.TABLE FOR MONTHLY INCOME 

NO OF RESPONDENTS MONTHLY INCOME 

 

3000 - 

5000 

5000 - 

7000 

7000 - 

9000 

20 60% 15% 25% 

PRIMARY DATA 

 

 

According to the figure it can be seen that the socio-economic condition of the weavers of Shantipur is very bad. Their maximum 

monthly income lies between 7000-9000 rupees which only 25%of the weavers get. And 60% of weavers earn late monthly income of 

3000-5000 and 15% weavers earn 5000-7000 rupees. 

NO OF RESPONDENTS MONTHLY INCOME 

 

1000 - 

2000 

2000-

3000 3000 -4000 

20 50% 30% 20% 

PRIMARY DATA 

 

 

According to the figure it can be seen that the socio-economic condition of the artisans of Barasat is very bad. Their maximum 

monthly income is between 3000-4000 rupees which only 20%of the artisans get. And 50% of artisans earn late monthly income of 

1000-2000 and 30% artisans earn 2000-3000 rupees. 
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19. TABLE FOR PRICE OF RAW MATERIALS 

NO OF ESPONDENTS 

PRICE OF RAW MATERIAL 

PER KG 

 50 - 100 100 - 150  150 - 200 

20 45% 40% 15% 

PRIMARY DATA 

 

 

The bar diagram shows that most weavers use raw materials costing 50-150 RS. On other hand only 15% of weavers use raw materials 

costing RS 150-200 Rs. Because we know that the maximum weavers late financial situation is extremely bad. 

NO OF RESPONDENTS PRICE OF RAW MATERIALS 

 

1 TO 3 

RS 

3 TO 5 

RS 5 TO 7 RS 

20 20% 40% 40% 

PRIMARY DATA 

 

 

The bar diagram shows that most artisans use raw materials costing 3 to 5 and 5 to 7 RS. On other hand only 20% of artisans use raw 

materials costing Rs 1 to 3 Rs. Because on knows  that the maximum artisans late financial situation is extremely bad. 
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20.TABLE FOR TYPES OF RAW MATERIALS  

NO OF RESPONDENTS TYPES OF RAW MATERIAL 

 COTTON 

COTTON , 

WOOL 

COTTON , 

LINEN 

SILK , COTTON , 

BUMPER 

COTTON 

, SILK 

20 35% 50% 5% 5% 5% 

PRIMARY DATA 

 

 

The bar diagram shows the types of raw materials use in tant saree. According to the diagram it can be seen that 50% of weavers use 

cotton and wool to make looms. 35% of weavers use only cotton as a raw material in making looms. The use of cotton, linen blends 

rarely use by weavers. Similarly, a mixture of silk, cotton and bumper uses 5% weavers as raw materials. And blends of cotton and 

silk are used less and less. 

NO OF RESPONDENTS 

TYPES OF RAW 

METERIALS 

 COTTON COTTON+SILK 

20 65% 35% 

PRIMARY DATA 

 

 

The bar diagram shows the types of raw materials use in kantha stitch. According to the diagram it can be seen that 65% of artisans 

use only cotton to make looms. And 35% of artisans use cotton-silk as a raw material in making looms. 
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21.TABLE FOR QUALITY OF RAW MATERIALS 

NO OF RESPONDENTS QUALITY OF RAW MATERIAL 

 GOOD MODERATE 

20 80% 20% 

PRIMARY DATA 

 

 

According to the figure given it can be seen that 80% of weavers use raw materials that are of good quality and 20% of weavers use 

raw materials that are of moderate quality. 

 

 

 

PRIMARY DATA 

 

 

According to the figure given it can be seen that 35% of artisans use raw materials that are of very good quality and 35% of artisans 

use raw materials that are of good quality and 30% of artisans use raw materials that are of moderate quality. 
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22.TABLE FOR PROBLEMS OF COLLECTING RAW MATERIALS 

NO OF RESPONDENTS PROBLEMS OF COLLECTING RAW MATERIALS 

 

HIGH 

PRICE 

LOW 

QUALITY 

HIGH PRICE + LOW 

QUALITY 

NO 

PROBLEM 

20 65% 25% 5% 5% 

PRIMARY DATA 

 

 

According to the diagram due to the high cost of raw materials it is difficult to procure raw materials for most of the weavers, 65% of 

the weavers weaving saree. Due to the low quality of raw materials, it is difficult to collect raw materials from 25% of the weavers. 

5% of weavers weaving sarees there is no difficulty in collecting raw materials. 

NO OF RESPONDENTS PROBLEMS OF COLLECTING RAW MATERIALS 

 

LOW 

QUALITY 

HIGH 

PRICE 

LOW QUALITY+HIGH 

PRICE 

20 50% 40% 10% 

PRIMARY DATA 

 

 

According to the diagram due to the low quality of raw materials it is difficult to procure raw materials for most of the artisans, 50% 

of the artisans do the crafting. Due to the high cost of raw materials, it is difficult to collect raw materials from 40% of the artisans. 

Due to the high price and low quality of raw materials it is difficult to collect raw materials from 10% of artisans. 

 

 

 

65%

25%

5% 5%

PIE DIAGRAM SHOWING THE PROBLEMS OF 
COLLECTING  RAW MATERIALS

HIGH PRICE

LOW QUALITY

HIGH PRICE + LOW QUALITY

NO PROBLEM

50%

40%

10%

PIE DIAGRAM SHOWING THE PROBLEMS OF COLLECTING 
RAW MATERIALS

LOW QUALITY HIGH PRICE LOW QUALITY+HIGH PRICE



 

38 
 

 

 

23. TABLE FOR PRICE OF AFTER COVID 

NO OF RESPONDENTS 

PRICE OF TANT SAREE ( BEFORE COVID – 

600 RS ) 

 PRICE OF TANT SAREE(AFTER COVID) 

 SAME  LOW 

20 35% 65% 

PRIMARY DATA 

 

 

The price of loom saree was 38pprox.. Rs. 600 per saree before covid. Currently it is seen with the help of this figure, according to 

65% weavers the price of saree has decreased from before and according to 35% weavers saree prices are same as before covid. 

NO OF RESPONDENTS 

PRICE OF KANTHA STITCH (BEFORE COVID – 5000 

RS) 

 PRICE OF KANTHA STITCH AFTER COVID 

 HIGH  LOW SAME 

20 15% 45% 40% 

PRIMARY DATA 

 

 

The price of crafts was approx. RS 500 per craft before covid. Currently it is seen with the help of this figure that according to 45% 

artisans the price of crafts has decreased from before and according to 40% artisans craft prices are same as before covid. according to 

15% artisans the price of crafts has increased from before. 
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24.TABLE FOR POVERTY LEVEL 

NO OF RESPONDENTS 

POVERTY 

LEVEL 

 APL BPL 

20 65% 35% 

PRIMARY DATA 

 

 

This figure shows that 65% weavers have APL CARD and 35% weavers have BPL CARD 

NO OF RESPONDENTS 

POVERTY 

LEVEL 

 APL BPL 

20 40% 60% 

PRIMARY DATA 

 

 

This figure shows that 40% artisans have APL CARD and 60% artisans have BPL CARD 
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25.TABLE FOR ARTISANS AND WEAVERS HEALTH ISSUE 

NO OF RESPONDENTS HEALTH ISSUE 

 

EYE 

PROBLEM  

NECK 

PROBLEM 

20 15% 85% 

PRIMARY DATA 

 

 

With the help of this figure, it is seen that maximum weavers or 85% weavers have neck problem and 15% weavers have eye problem. 

 

 

 

 

PRIMARY DATA 

 

 

With the help of this figure, it is seen that maximum artisans or 75% artisans have eye problem and 25% artisans have neck problem. 
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26.TABLE FOR SUPPORT FROM FAMILY 

NO OF RESPONDENTS SUPPORT FROM FAMILY 

 

STRONGLY 

SUPPORT 

NO 

SUPPORT 

20 90% 10% 

PRIMARY DATA 

 

 

90% weaver’s get physical and mental support from their homes on other hand only 10% weaver’s do not get support from their 

families. 

NO OF RESPONDENTS SUPPORT FROM FAMILY 

 

STRONGLY 

SUPPORT 

NO 

SUPPORT 

20 90-% 10% 

PRIMARY DATA 

 

 

90% artisan’s get physical and mental support from their homes on other hand only 10% artisan’s do not get support from their 

families. 
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27.TABLE FOR WEAVERS AND ARTISANS’ INVOLVEMENT 

NO OF RESPINDENTS WEAVERS INVOLVEMENT 

 

5-10 

YEARS 

10-15 

YEARS 

15-20 

YEARS 

20 20% 50% 30% 

PRIMARY DATA 

 

 

With the help of this figure, it is seen that 20% weavers are associated with weaving industry for 5-10 years and 50% weavers are 

associated with 10-15 years and 30% weavers are associated with 15-20 years. 

NO OF RESPONDENTS ARTISANS INVOLVEMENT 

 

5 – 10 

YEARS 

10 – 15 

YEARS 

15 – 20 

YEARS 

20 30% 40% 30% 

PRIMARY DATA 

 

 

With the help of this figure, it is seen that 30% artisans are associated with weaving industry for 5-10 years and 40% artisans are 

associated with 10-15 years and 30% artisans are associated with 15-20 years 
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THEN THERE ARE SOME RELATIONS IN THE WEAVING INDUSTRY 
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NO OF 

RESPONDENTS NAME OF TECHNIQUES 

 BEFORE 2014 AFTER 2014 

 HANDLOOM POWERLOOM HANDLOOM POWERLOOM 

20 90% 10% 55% 45% 

 

This diagram shows that what kind of method is 

being used for weaving .55% of Weavers use 

handloom method of weaving and 45% of weavers 

use the powerloom method to weave very quickly. 

With the help of this diagram, we can see 

that before 2014 the use of handloom was 

really high as 90% of weavers used 

handloom. And after 2014 weavers use 

handloom and powerloom almost equally. it 

turns out that 55% of weavers use handloom 

and 45% of weavers use powerloom. 
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NO OF RESPONDENTS MAKING CHARGE 

 HANDLOOM POWERLOOM 

 50 -100 100 - 150 50 -100 100 - 150 

20 0 55% 45% 0 
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NO OF WEAVERS PRODUCTION PER DAY 

 HANDLOOM POWERLOOM 

 1 TO 3 3 TO 5 1 TO 3 3 TO 5 

20 55% 0 0 45% 

However now it is seen that the use of 

handloom is a bit more than power loom. 

However handloom weavers get much higher 

wages of 100 to 150 rupees and powerloom 

wavers get 50 to 100 rupees. 

We can see with the help of this figure that 

weaver’s saree weaving in handloom method can 

do saree very hardly from 1 to 3 in a day. On other 

hand using powerloom method produces 3 to 5 

saree per day. 
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DIFFERENCE BETWEEN HANDLOOM AND HAND CRAFTS 

 

                HANDLOOM                                                                                              HANDCRAFT 

 

 

 

 

 

 

 

 

 

 

 

 

 

GOVERNMENT STEPS 

• Plans to set up a training institute and a Rs 100-crore mega cluster. 

• Riding on the Centre’s incentives, the West Bengal government is gearing up to revive the ailing handloom sector. While a Rs 

210-crore loan waiver package from the Centre is likely to rejuvenate many of the defunct weavers’ cooperative societies 

across the state, a handloom training institute will also soon come up in West Bengal’s Nadia district. 

• Out of the Centre’s loan waiver scheme Rs 210 crore is expected to be given to West Bengal. We will go for the strictest 

method of screening weavers’ cooperative societies, by which we can identify societies and they can get the benefit of this 

scheme,  

• According to the state government’s estimates, there are as many as 265 such cooperative societies, most of which Bhuniya 

said were “closed, sick or defunct.” 

• West Bengal is largely dependent on the MSME sector and a significant contribution comes from the textile industry. This loan 

waiver is going to be a big boost for the state’s handloom sector. Moreover, we are availing of other incentives of the central 

government’s restructuring scheme for the handloom sector. 

• The central government has announced a loan waiver package of Rs 3,500 crores, which is expected to benefit 15,000 

handloom weavers’ cooperative societies and 300,000 handloom weavers across the country, who had been unable to repay 

their loans on account of economic difficulties. 

• West Bengal is also likely to get Rs 100 crore to set up a mega handloom cluster at Medinipur. The state has also proposed a 

silk park in Malda and two textile parks in Samudragarh (Bardhhaman) and Dhanekhali (Hooghly). 

• Distribution of identity cards along with health insurance and credit cards among artisans in the state is also likely to begin 

soon. 

• There are about 750,000 handloom workers in West Bengal who are likely to benefit from this scheme. 

• Meanwhile, the All-India Institute of Handloom Technology (IIHT) will soon come up at Shantipur in Nadia district, for which 

land has already been earmarked. This will provide short-term and long-term training to technical personnel to be employed in 

the handloom sector. 

• Though earlier, the West Bengal government was asked to share 20 per cent of the cost, the Centre has now agreed to provide 

the entire funding for setting up the institute, following the state’s request. 

• West Bengal Chief Minister Mamata Banerjee on Sunday said the handicrafts sector in the state has been revived in a big way 

by her government in the last eight-years. 

• She said that at least 10 rural craft hubs have been established in the state in collaboration with the UNESCO which has 

benefited 25,000 artisans. 

• The chief minister said her government has also set up the Biswa Bangla stores to promote the states handicrafts. 

• West Bengal Micro Small and Medium Enterprises and Textiles department has been patronising the craft heritage of the state 

not only to sustain it but to develop it further, keeping pace with the new demand pattern and designs. 

 

 

YARN- It is fine cord of twisted fibers used in sewing 

and weaving 

 

LOOM- Loom is a machine used for weaving yarn into a 

fabric. 

 

HANDLOOM- It is a process of weaving fabric from 

yarn , using hand operated machines. 

 

POWERLOOM – It is used in the process of weaving 

fabric from yarn via motorized machines that used 

electricity.  

All the items are made by hand using simple 

tools. 

 

Handicrafts are made from stone, leather, 

wood , glass , bamboo, metal etc. 

 

They are used for decorative purposes, 

including gifts and souvenirs as well as for 

utility process. 
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CONCLUSION: 

 This comparative study reflects the present scenario of the tant and kantha stitch workers in Shantipur and Barasat village. After 

analysing the data, the scholar finds the differences of two villages. As a result, it was understood that some techniques were almost 

same but there lies a huge difference in parameters like caste system, working patterns, using technology, their present thoughts etc… 

It can be concluded that in Shantipur village most of the people give up traditional method and Barasat village people have adopted 

this occupation. The Central Government and State Government are taking various steps to help the tant and kantha stitch workers for 

rejuvenating this occupation and help in the overall development of these people. They are also trying to help by developing their 

skills through proper training and conducting their workshop. 
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QUESTIONNARIE 

Village name-                                                            District – 

Gram panchayat-                                                       State - 

Block name-                                                              Post office- 

 

1. Details about the structure of the family- 

 

Name of 

the 

respondent 

Total 

family 

members 

Total 

no. of 

children 

Religion Caste Migrate Marital Status 

M F M F Hindu Muslim Others Gen ST SC Others Y N Married Unmarried Widowed 

                 

 

2. Age – Sex  Structure- 

 

Distribution of age sex group among respondents 

Age - Group Sex 

 Male Female 

>10   

10-20   

20-30   

30-40   

40-50   

50-60   

Above 60   

 

3. Education- 

 

Literacy status of the respondents 

Education Qualification No. of respondents 

Illiterate  

Primary (class 1-4)  

Secondary(class 5-10)  

H.S(class 11-12)  

Graduate/Technical Education  

Other  

 

4. Occupation- 

 

 

 

 

 

 

5.Name of the places where the areas are export from BARASAT / Santipur 

 

6. Expenditure- 

✓ Own business- 

If yes how many labours involved in the business?- 

✓ Per labour salary- 

7.What kind of raw materials you are used for making the craft/loom- 

Raw 

material 

cotton wool lilen silk viscose other 

       

8.Problems of raw materials 

High price Low quality Others Do not know 

Name of 

the 

HandIcraft 

/ 

handloom 

Product 

No.  of 

Working 

member 

Price Monthly 

income 

Expenditure 

for raw 

material 

Import Quantity 

of export 

M F 
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9.Quality of raw materials 

Very good Good Moderate Bad Very bad 

     

 

10.Types of unentities, the family belongs to- 

• Private ponds 

• Private well 

• Private tubewell 

• Cycle 

• Motor bike 

• T.V 

• Regrigerator 

• Land Phone 

• Mobile 

11.Monthly Expenditure for other purpose- 

• Education 

• Medical purpose 

• Conveyance 

• Types of building material 

• Own toilet,latrine(yes,no) 

• Any other 

 

12.Nature of house of the respondents- 

House type No. of respondents 

Kacha  

Pakka  

Rented  

13. Who takes the most decision about your business 

 

 

 

14. Different age group of handicraft /handloom sector 

Age group Less than 30 31 – 40 41 - 50 51 - 60 More than 

60 

      

15. Different age group of lady who wearing the kantha  saree/tant saree most 

Age group Less thsn 15 16 -25 26 - 35 36 - 45 More than 

45 

      

 

16. In now days many types of sarees are produced in the market . so is it any effect on kantha saree/tant saree ? 

 Before Now days 

Quantity of selling   

17. Price of kantha craft/tant saree 

Before covid After covid 

  

18. Techniques of saree making . there are any changes in techniques of saree making .? yes /no 

 Before Now days 

Name of the techniques   

19. Future plan 

 

 

 

20. Shop type 

Own Rented 

  

21. Export 

National international 

  

22. Next generation is joined this business . ? yes / no 
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23. Type of illiness- 

24. What kind of business   problems you are faced in covid situation?- 

25. After covid how they maintain covid rules- 

• Wear mask and use hand sanitizer and handwash 

• They did not maintain protocols 

26.What kind of economic problems you are faced in covid situation? 

27. Can you get help from govt.?- 

28. Have you any Health card? 

29. source of drinking water 

Tube wall Tap Public tube Tap + tube wall 

    

30. Toilet 

Private Public 

  

31. working hours per day 

4 – 6 6-8 8 -10 10 - 12 

    

32. poverty level 

APL BPL 

  

 

33. Production per day 

 

 

34. . Health issue of weavers and artisans – 

35.Support from family – 

strongly support not support 
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URBAN GREEN TO COMBAT CLIMATE CHANGE IN KOLKATA 

 

CHAPTER 1: BACK GROUND OF THE STUDY 

 

ABSTRACT  

Urban green areas are although play a vital role in the mitigation of negative impacts of 

urbanization. But it affected by the process of land use land cover (LULC) change in an 

urban area. The present study aims to examine the loss of urban green space in relation to 

LULC,NDBI,NDVI change by using a multi-temporal land use transition scenario and to 

predict the loss of urban green space in Kolkata .Landsat  satellite data ( for year 1999,2010 

and 2022) were used for analysis . The aim of study to understand the purpose of loss of 

urban green space. A questionnaire based survey was conducted with 12 selected parks in 

Kolkata under Kolkata Municipal Corporation. The study has discovered an interesting public 

perception about the use of urban parks which depend on a mix of aesthetic preference and 

environmental benefits. This paper has shown the change in urban landscape, vegetation 

cover, built-up and land surface temperature of 1999, 2010 and 2022 and its impacts on 

urban green spaces in fast developing city, Kolkata. A comparative analysis using GIS 

methods has been made. In result of LULC, NDVI in Kolkata were decreased. Out of total 

area the water bodies and barren land of Kolkata were decreased and the built-up areas 

were increased. The present study provides some productive methodological approach for 

future research and also the finding of this study can help to implement of urban green 

space management not only Kolkata but other cities as well.  

 

INTRODUCTION 

Our very own Nobel Laureate Rabindranath Tagore had said- ‘trees are earth’s endless 

effort to speak to the listening heavens’.  

Cities are made up of social, economic and natural sub-systems. Green space system is the 

foundation of the natural system. It is also the part of ecosystem. An urban green space is 

playing an important role in cleaning the air, adjusting climate, eliminating noise, beautifying 

surroundings, etc. It is indispensable for constructing a high-quality human settlement and 

development of an eco-city. A study has shown that the increasing population and 

urbanization are covering the green space in Kolkata. Urban green spaces provide valuable 

habitats for animals and plants, but plants and species can respond to environmental 
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changes. There is a need for green and wildlife corridors within towns and cities to help 

plants and animals move in response to climate change. Vegetation and soils, particularly 

trees, can absorb poor air quality by absorbing green house gases and others air pollutants. 

Urban green space is play a vital role in the mitigation of negative impacts of urbanization 

,but  it affected by the process of land use land cover (LULC) change in an urban area. The 

present study aims to examine the loss of urban green space in relation to LULC, NDVI, 

NDBI, and change by using a multi temporal land-use transition scenario of urban green 

area in Kolkata. Urban parks provide multipurpose benefits including environmental, social, 

and recreational and health benefits to the city dwellers.  

The study has discovered an interesting public perception about the use of urban parks 

which depend o a mix of aesthetic preference and environmental benefits. In the light of 

importance of urban green area, this paper shown the change in urban landscape, 

vegetation cover and built-up of 1999, 2010 and 2022 and its impact on urban green spaces 

in fast developing city, Kolkata.  

 

BACKGROUND OF THE STUDY 

Kolkata, the city of joy, is constantly reeling with a huge burden of the population within a 

stipulated spatial unit. This pressure of populations and urbanization coupled with the heavy 

loss of natural resource leads to bottleneck condition on city environment. This research 

work is an attempt to understand nature and the role of urban green area on Kolkata 

environment and how it can contribute to Kolkata‟s sustainability and ultimately ecological 

balance. Urban heat island comes into existence due to transformation of natural landscape 

into urban centers by means of construction of more buildings, cemented pavements, roads 

and other masonry structures which absorb large amount of incoming solar radiation (Singh, 

2014). With change in landuse and landcover pattern of Kolkata, the heat island scenario 

has also undergone changes. This task of identifying the change has become much easier 

with the application of geospatial technology. The capability of satellite based sensors is very 

attractive and valuable in the field of urban climatology as it has the potentiality to provide 

sun-synchronous high spatial resolution thermal imagery (Roth et al., 1989). An attempt has 

been made in this paper to analyse the temporal change in landuse of Kolkata Municipal 

Corporation 
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STUDY AREA 

Urban green area is playing a vital role in the city of Kolkata and the urban parks provide 

multipurpose benefits to the city dwellers. Kolkata is the capital of Indian state of West 

Bengal; it is located at east bank of the river Hooghly. From 88⁰30′00″E to 88⁰19′00″E and 

from 22⁰33′00″N to 22⁰38′00″N longitudinal and latitudinal extension of Kolkata under KMC. . 

It is one of the largest city of the world with the population density of 24306 per sq km 

(census, 2011). The city‟s population growth with the rate of 3.94% from 1991 to 2001 

(census, 2011). The city has an area of 185.52 sq km with 141 wards, now this is 201.86 sq 

km with 144 wards (census, 2011) under the Kolkata municipal corporation (KMC). Although 

it is estimated that the growth rate of the population is -1.88% from period of 2001 to 2011 

(census, 2011).  

I have studied urban green space present scenario and also find out causes responsible for 

this condition. For this case I have selected my study area with 12 urban parks in Kolkata, 

which are situated in 6 northern part and 6 are the southern part of the Kolkata under 

Kolkata Municipal Corporation (KMC).   

Table 1: Location Of The Selected Parks In Kolkata 

SL. NO  Direction NAME OF THE PARK  
WAY POINT  WARD NO  

(under KMC) LATITUDE LONGITUDE 

1 

NORTHERN 

PARKS  

OF  

KOLKATA 

DESHBANDHU PARK 22.64001 88.37142 12 

2 TALA JHEEL PARK  22.61062 88.38342 5 

3 SHYAM PARK 22.60084 88.36873 7 

4 MAHAMADH ALI PARK  22.57721 88.36066 39 

5 JAGAT MUKHARJEE PARK 22.59966 88.36614 8 

6 KUMARTULI PARK 22.59896 88.36146 9 

7 

SOUTHERN 

PARKS 

OF 

KOLKATA 

DESHOPRIYA PARK  22.51817 88.35411 85 

8 MADDOX SQUARE PARK 22.52588 88.35441 69 

9 MOHOR KUNJA 22.54297 88.34461 71 

10 RABINDRA SAROBOR 22.51195 88.35677 90 

11 ELLIOT PARK 22.54817 88.34812 64 

12 MILLINIUM PARK  22.57328 88.34472 45 

Source: Primary Field Survey with GPS receiver 
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LOCATION MAP 
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LITERATURE REVIEW 

Literature review is an important part of any research work. Read several papers, literature 

and journals in detail before working on the dissertation.  These are discussed in detail later.  

 S. Dinda et al. in his article " An Integrated Simulation Approach To The Assessment Of 

Urban Growth Pattern And Loss In Urban Green Space In Kolkata, India: A GIS-Based 

Analysis" published on perception by Elsevier Ltd. Ecological Indicators 121,(2021) 

stated that the urban green space is affected by urbanization . The loss of urban green 

space in relation to LULC change by using multi temporal land use scenario and to 

predict the loss of UGS in future in the Kolkata. Understanding the LULC changes, 

driving factors, patterns and future simulation of effects for analysis of urban area. 

 S. Dinda and S.Ghosh in his article " Perceived Benefits, Aesthetic Preferences And 

Willingness To Pay For Visiting Urban Parks: A Case Study In Kolkata, India , published 

on International Journal of Geoheritage and Parks, 2021, stated that understand the 

multipurpose benefits of the urban parks , including the environmental , Social, 

recreational and health benefits to the city dwellers . This study is helpful in the 

assessment of park users motives and their attitude which is essentially required to 

manage urban green space in a multi-dimensional construct. 

  N. Duc Hoang and X. Linh Tran in his article " Remote Sensing- Based Urban Green 

Space Detection Using Marine Predators Algorithm Optimized Machine Learning 

Approach" published on Hindawi Mathematical Problems in Engineering,2021, stated 

that development of urban lands consume areas of green land areas and lighting the  

negative impacts on the unbar parks as well as environment. Due to lack of green space 

is a major issue for human health. 

 KK. Singh in his article “Probing the Context of Green Spaces in Urban Planning 

Framework in India" published on Urban India, 2019 stated that understanding the 

benefits of urban green spaces in India. Highlight the Relationship between human and 

environment as well as green spaces, benefits of green spaces in our daily life style and 

the aesthetic values of greeneries. 

 R. Bardhan et al. In her article “A Conceptual Model For Identifying The Risk 

Susceptibility Of Urban Green Spaces Using Geo-Spatial Techniques" published on 

Springer International Publishing Switzerland,2016, stated that urban green spaces are 

regarded as the harbinger of sustainability in the urbanizing world . This study for a 

conceptual work for urban green spaces management by the quantification of risk 

susceptibility of UGS using GIS, remote sensing and special geo-spatial techniques. 

Highlight the risk susceptibility zone for UGS degradation, where the wetlands and high 
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resilience to urbanization, make sustainable development of the city by conserving and 

promoting the urban green spaces. 

 T. Krisztin et al. in their article " Economic Valuation Of Urban Heat Island Mitigation In A 

Small City" published on Studies In Efficient Environmental Design &City Planning By 

Green Urbanism(GU),2019, they stated that the relationship between open green space 

planning land use, Accessibility and property values . 

  P. Gultekin et al. in their article "The Relationship Between Open Green Space 

Planning, Land use, Accessibility And Property Values" published on Studies In Efficient 

Environmental Design & City Planning By Green Urbanism(GU),2019, they stated that 

the increasing rate of population as well as urbanization in the cities, change the health 

and habits of the people. In this study , they preference the present situation related to 

the public interest to urban green space system and the land use . Changing the 

aesthetic needs, comfort, security, socialization with the urban green space. 

 M. Nas et al. In their article "The Relationship Between Open Green Space Planning, 

Land use, Accessibility And Property Values Of A City" published On Studies In Efficient 

Environmental Design & City Planning By Green Urbanism(GU),2019 stated that the 

evaluate the relation between green space and urbanization . Explained as the lack of 

habits of urban people to benefit from open green spaces in urban areas. 

 Dr. T.O. Odeyale and D.O. Ige in their article "Urban Space and Contingent Meanings of 

the Built Environment" published on Studies In Efficient Environmental Design & City 

Planning By Green Urbanism (GU), 2019, stated that urban transformations are born out 

of conflicts resulting in spatial urban green becoming Creation of vulnerable urban 

spaces. Using methodological approaches that include interviews, observation and 

topographical analysis. 

 S. Paul and Dr. S. Bardhan in their article "Urban Greening Strategy Recommendations 

For The Dense, Compact City Of Kolkata, India" published on Studies In Efficient 

Environmental Design & City Planning By Green Urbanism (GU), 2019, stated that In the 

rapid pace of urbanization especially in the nations with emerging economies like India, 

cities are in a constant threat of losing their green cover. Urban greenery is a 

fundamental component in the city‟s morphology due to their ecological, social and 

economic contributions as well as maintaining a healthy living environment. This paper 

maps the actual distribution of green areas comprising of urban and neighborhood parks, 

public gardens, and other open areas in the Indian city of Kolkata at its smallest 

administrative unit known as wards. Based on the proportion of available green areas, 

wards are categorized into different grades. Greening strategies specific to each grade 

have been proposed considering measures to protect, restore, promote existing 
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greenery. the living condition in the neighborhoods but also foster urban biodiversity, 

fight pollution, reduce urban heat island effect and provide recreational, educational and 

social benefits. 

 

 

OBJECTIVES 

 

The present study aims at finding out of the urban green area of Kolkata. the major 

objectives of the study are –  

 Temporal change in vegetation covers of Kolkata and its impact on environment.  

 Identification of present level of urbanization of KMC and its adverse impact on 

vegetation.  

 Finding out land use and land cover pattern and loss of green of KMC.  

 Measuring land surface temperature (LST) of Kolkata to understand the heat island 

effect in the city.  

 Condition of urban parks in Kolkata under KMC.  

 Condition of street side trees in Kolkata under KMC.  

 Measuring vegetation status and present built-up area in Kolkata.  

 Establishing correlation among different environmental parameters.  

 To find out the avenues for restoration of the green cover of the city.   

The study has mainly an exploratory character and no confirmatory nor predictor aims and 

hypothesis are framed.  

 

 

METHEDOLOGY 

 

After identifying the problems and the research gap, A questionnaire based survey was 

conducted with 12 parks of Kolkata and collected data through the primary survey. Then 

used QGIS, ArcGIS software, satellite receiver instrument and questionnaire to do the 

survey work. After collecting data, it has been analyzed diagrammatically with excel. There 

such have also tried to find out the strategies accordingly report has been prepared.  
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In order to accomplish the task, Landsat Enhance Thematic Mapper (ETM+) and Landsat 

Thematic Mapper image of the study area was downloaded from USGS Earth explorer 

website for the three years of 1999, 2010 and 2022. The satellite images of the following 

date were downloaded to fulfill the task (Table -1). 

 

Table 2 : Details Of Satellite Images Downloaded 

Acquisition Date Sensor And Satellite Reference System/Path/Row 

1999/03/28 Landsat 5 TM UTM-45N/138/44 

2010/04/11 Landsat 7 TM UTM-45N/138/44 

2022/03/25 Landsat 9 TM UTM-45N/138/44 

Source: USGS Earth explorer 

Normalized Difference Vegetation Index (NDVI) is an algorithm which helps in the find out of 

the amount of above ground green vegetation cover. NDVI values range from 0.3 to 0.6 is 

considered to be stressed vegetation and above 0.6 is considered to be healthy vegetation.  

NDVI maps are prepared using the following formula: NDVI = (NIR-R) / (NIR+R)  

Normalized Difference Built-up Index (NDBI) helps in extraction of built-up features. The 

NDBI maps were prepared using the following formula: NDBI = (SWIR-NIR) / (SWIR+NIR) 

Land Surface Temperature (LST) helps in to find out the increased or decreased the land 

temperature and identified the heat-island. LST maps were prepared using the following 

formula:   

LST = ((Lmax-Lmin) / (Qcal max- Qcal min))*(Qcal max – Qcal min) +L min   

          [Where, L max=17.040; L min = 0; Qcal max = 255; Q cal min =1] 

T = K2 / L1 (K1/L1 +1)   [K2 = 1282.72 K1=666.09 (L7)]  

         [K2= 1266.56 K1=607.76 (L5)]  

At last , relationship were drawn between the NDVI , NDBI and Heat Island maps to show 

the relation between urbanization , vegetation health and unban heat island or climate 

change effect of Kolkata ( under Kolkata municipal corporation ).  
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CHAPTER 2: RESULTS AND DISCUSSIONS  

 

2.1. Selection of Urban Parks in Kolkata  

In Kolkata, there have a total of 65 major parks with different entity including children‟s park, 

recreational parks, playgrounds, and pocket park (KMC, 2017). In the present study, I have 

selected 12 parks for a case study based on the north part and the south part of the Kolkata. 

The parks were selected from the different areas of the city. Therefore, among the 12 parks, 

one park where the „children‟s park‟, two parks were the „playground‟, two parks were the 

„park adjoining with water body‟, three have „historical importance‟, and rest five of them are 

„recreational parks with various landscape entities. The brief descriptions of these selected 

parks are given below.  

2.2. Case study with 12 urban parks in Kolkata under KMC  
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2.3.                  Table 3:  Introducing the 12 parks under case study in Kolkata 

 

SL 
NO 

NAME OF THE 
PARKS 

INTRODUCION OF THE PARK 

1 
DESHBANDHU 

PARK 
 

 Location – 1, Raja Dinendra St. Fariapukur, Shyambazar, Kolkata - 700004, 
West Bengal, India. ( 22.64001N ,88.37142E  Is The GPS Point Of The Park ) 

 Ward no – 12 ( under KMC) 

 Specialty - Play ground and also famous for swimming pool, morning and 
evening walk, gym.   

 Average visitors per day – 200-300 visitors  

 Area – Total Area - 1404538.11 SQ FEET 
Land Covered Area – 1399561.22 sq ft 
Aquatic Area - 4976.37 sq ft 

 

2 
TALA JHEEL 

PARK 

 Location - Tarasankar Sarani, Tala Park Road, Kolkata-700037, West Bengal , 
India     (22.61062N, 88.38342E Is The GPS Point Of The Park ) 

 Ward no- 5 ( under KMC) 

 Specialty – Tala Jheel  

 Average visitors per day -35 to 50 visitors  

 Area – Total Area – 1.217 sq km 
Land Covered Area - 0.181 sq km 
Aquatic Area – 1.036 sq km 

 

3 

SHYAM PARK 
(Subhas bag sishu 

uddan) 
 

 Location - Shyam Square, Bidhan Sarani, Bagbazar, Kolkata-700003, West 
Bengal, India. (22.60084N, 88.36873E Is The GPS Point Of The Park ) 

 Ward no -7 ( under KMC) 

 Specialty – children park  

 Average visitors per day – 50 to 60 visitors 

 Area – Total Area – 0.57 sq km 
Land Covered Area - 0.57 sq km 
Aquatic Area – NO 

 

4 
MAHAMMAD ALI 

PARK 
 

 Location - Chittaranjan Ave, Calcutta University, College Square Rd, Kolkata -
700073 , West Bengal , India  (22.57721E, 88.36066N Is The GPS Point Of The 
Park ) 

 Ward no – 39 ( under KMC) 

 Specialty - playground and also a pocket park and famous of Durga Puja.  

 Average visitors per day – 10 to 20 visitors  

 Area – Total Area – 0.492 sq km 
Land Covered Area - 0.492 sq km 
Aquatic Area –NO 

 

5 

 
JAGAT 

MUKHARJEE 
PARK 

 

 Location - 1, Jatindra Mohan Ave, Sovabazar , Kolkata-700005 , West Bengal , 
India (22.59966E, 88.36614N Is The GPS Point Of The Park ) 

 Ward no – 8 ( under KMC) 

 Specialty - playground and also a pocket park and famous of Durga Puja. 

 Average visitors per day- 30 to 50 visitors  

 Area – Total Area – 0.337 sq km 
Land Covered Area - 0.337 sq km 
Aquatic Area – NO 
 

 

6 
KUMARTULI  

PARK 
 

 Location - 8B, Abhay Mitra St , Sovabazar, Kumartuli, Kolkata-700005, West 
Bengal , India (22.59896E, 88.36146N Is The GPS Point Of The Park ) 

 Ward no – 9 ( under KMC) 

 Specialty – playground and also famous for north Kolkata Durga puja .  

 Average visitors per day- 30 to 50 visitors  

 Area – Total Area – 0.466 sq km 
Land Covered Area - 0.466 sq km 
Aquatic Area – NO 
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7 
RABINDRA 
SAROBAR 

 

 Location - Southern Avenue , Dhakuria Rabindra Sarobar Lane , Kolkata- 
700029 , West Bengal , India ( 22.51195E,88.35677N Is The GPS Point Of The 
Park ) 

 Ward no – 90 ( under KMC) 

 Specialty - Fantastic place for morning and evening walk, the presence of water 
body 

 Average visitors per day – 1000 to 1500 visitors 

 Area – Total Area – 265 ACRES (119 GREEN AREA) 
Land Covered Area -192 ACRES (119 GREEN AREA 
Aquatic Area – 73 ACRES 

 

8 
DESHOPRIYA 

PARK 
 

 Location - Motilal Neheru Road , Manoharpukur, Kalighat, Kolkata-700029, 
West Bengal, India  (22.51817E, 88.35411N Is The GPS Point Of The Park ) 

 Ward no -85  ( under KMC) 

 Specialty - Playground of South Kolkata. Most park users are coming to play 
and also famous for Durga puja .  

 Average visitors per day – 100 to 250 visitors  

 Area – Total Area – 0.872 sq km 
Land Covered Area - 0.872 sq km 
Aquatic Area - NO 

 

9 
MEDDOX SQUARE 

PARK 
 

 Location – G9G3+JVC, Garcha , Ballygunge,Kolkata-700026, West Bengal , 
India (22.52588E, 88.35441N Is The GPS Point Of The Park ) 

 Ward no -69 ( under KMC) 

 Specialty – famous for south Kolkata durga puja.  

 Average visitors per day – 50 to 100 visitors  

 Area – Total Area – 0.647 sq km 
Land Covered Area - 0.647 sq km 
Aquatic Area – NO 

 

10 
ELLIOT PARK 

 

 Location -  Jawaharlal Nehru Road , Maidan , Kolkata-700071, West Bengal, 
India (22.54817E, 88.34812N Is The GPS Point Of The Park ) 

 Ward no – 64 ( under KMC) 

 Specialty - Green space featuring a walking path a pond and benches 
frequented by couples. 

 Average visitors per day- 500 to 1000 visitors  

 Area – Total Area – 3.456 sq km 
Land Covered Area - 3.456 sq km 
Aquatic Area – 30X30 MT 
 

 

11 
MOHOR KUNJA 

 

 Location - Cathedral Road, Race Course, Hastings, Kolkata -700022, West 
Bengal , India  (22.54297E , 88.34461N Is The GPS Point Of The Park ) 

 Ward no -71 ( under KMC) 

 Specialty - - Historical place and garden 

 Average visitors per day- 1000 to 1500 visitors  

 Area – Total Area – 3.367 sq km 
Land Covered Area - 3.123 sq km 
Aquatic Area – 65X25 MT 

 

12 
MILLINIUM PARK 

 

 Location - 12, Strand Road, Barabazar,B.B.D. Bagh , Kolkata-700001, West 
Bengal, India  (22.57328E, 88.34472N Is The GPS Point Of The Park ) 

 Ward no -45 ( under KMC) 

 Specialty - Pleasant place to watch the sunset view from the Ganges River 

 Average visitors per day- 1500 to 2000 visitors  

 Area – Total Area – 24.5 ACRES 
Land Covered Area - 24.5 ACRES 
Aquatic Area – GANGA RIVER 

 
 

Source: Primary field survey and report from park authority and Google 
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2.4. Socio-Demographic Characteristics Of Urban Park  

The gender of respondents in this survey held with 73.60% men and 26.40% women. 

Among the total valid respondent (N=250), both males (n = 184) and females (n=66) are 

participated in this survey. Respondents from various age groups have participated in this 

survey among them, 19% belonged to the below 20 year of age group and 25% belonged 20 

to 30 years, 5% belonged 30 to 40 years, 10% belonged 40 to 50 years, 15% belonged 50 to 

60 years of age groups and 26% belonged above 60 years whom are the retired persons. 

However the level of education, employments and income groups were also significant park 

participants. Therefore, the demographic analysis can upload of every categories are visited 

urban parks.  

 

Table 4: Demographic Characteristic Of Urban Park Visitors 

 

Characteristics of 
respondents 

Groups percentage 

gender 
Male 73.60% 

Female 26.40% 

Age group 

>20 19% 

20 to 30 25% 

30 to 40 5% 

40 to 50 10% 

50 to 60 15% 

>60 26% 

Education level 

Primary 8.4 % 

Secondary 23.3% 

Diploma 36.8% 

Masters 11.5% 

Technical 20% 

Employment status 

Student 24% 

Self employed 20% 

Private sector 18% 

Government sector 11% 

Retired person 23% 

Unemployed 4% 

Income 

<5000 11.67 % 

5000-10,000 26.33% 

10,000-20,000 28.6% 

>20,000 33.4% 

Source: Primary field survey 
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2.5. Purpose of visit of the parks by the city dwellers  

According to the primary survey of 12 parks, people come to the park for four reasons like 

morning walk, evening walk, exercise and time pass. In Deshbandhu Park 44% peoples 

come to morning walk, 28% of people come to evening walk and the others come for time 

pass with their family or friends. In Tala Jheel Park 20% people come to morning walk, 25% 

people come to evening walk and 40% come for time pass. In Shyam Park 25% and 15% 

people come to morning walk and evening walk respectly and 10% and 35% people come 

for exercise and time pass . In Md. Ali Park 86% people come for time pass , no one come to 

walk and exercise there. In Kumartuli Park only 33.3% boys come for time pass and to seen 

the cricket or football games. In Jagat Mukharjee Park 20%, 25% and 40% of the peoples 

come to morning walk, exercise and times pass. In Rabindra Sarobor 36% and 8% peoples 

come to morning and evening walk and 44% people come to exercise for their healthy habits 

and only 12% peoples are come to time pass with a fresh air and they spent a quality time 

with their partners . In Deshapriyo Park 60% and 8% peoples come to morning and evening 

walk and 12% and 20% peoples come to exercise and time pass in this parks . In Maddox 

Square park 30% and 10% people of total visitors, they come for morning walk and time 

pass. In Mohor Kunja 60% people come to morning walk and 20% peoples are come to 

exercise and time pass. In Elliot Park in south Kolkata 20% people come to morning walk 

and the others come for time pass in the greenery. And the last of this list, In Millinium Park 

20% peoples come to morning walk and 20 % come to evening walk and the others 60% of 

the visitors coming for time pass with their family or friends and enjoy the beauty of the parks 

which is situated in the bank of Hooghly River. So, there are more people doing morning 

walks in the south Kolkata than north Kolkata. And most of the visitors in the parks of 

Kolkata spent more time with their family and friends.   

 

Source: Primary survey work with Excel   
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2.6. Time of Overcrowdings In The Park Of Kolkata 

According to the primary survey, Elliot Park (60%), Mohor Kunja (100%), Maddox square 

park (70%) in south Kolkata and Jagat Mukharjee Park (50%) , Tala Jheel Park (50%) and 

Deshbandhu Park (44%) in north Kolkata are more crowded in morning time .  Millinium Park 

(80%) in south Kolkata and Kumartuli Park (86.7%), Md. Ali Park (60%), Shaym Park (45%) 

in north Kolkata are more crowded in evening time. Deshopriya Park (48%) and Rabindra 

Sarobor (52%) in south Kolkata are also more crowded both in morning and evening time. In 

the Shaym Park (5%) and the Maddox Square Park (25%) are less crowded in afternoon. 

Deshopriya Park (4%) and Rabindra Sarobor (4%) are less crowded in evening time.  

Source: Primary survey work with Excel   
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The parks of Kolkata are mostly visited the groups of people rather than alone. The majority 

of people visit the parks with their family (36.33 %) and friends (39.67%). Only 11.3% visitors 

are visiting the park alone for walk. They enjoy the beauty of nature and the aesthetic beauty 

of the parks. In the parks of south Kolkata, the visitors visiting the parks with their family and 
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playground for playing football and cricket with their friends.  And the babies come to enjoy 

the park atmosphere.  

2.8. The Motives behind Visiting The Parks  

The analysis of the park visitors and seen their preferences for the visit to the urban parks, 

visitors perception of the use of park and green spaces reflect the visitors awareness. 

According to the respondents motives for visiting parks –  

 Get social benefits 

 Strengthening social bonding  

 Spend some quality time with their family and friends  

 Meeting many friends  

 Get recreational benefits  

 Enjoy the aesthetic beauty 

 Attract diverse to plant and birds  

 Psychological and health benefit  

 Connect to nature 

 Get fresh air  

 Relaxation 

 Mental peace  

 Physical exercise and playing  

 Environmental education benefit 

 Observed birds 

 Observed varies of species and plant  

 Take care of plants and animal  

 

2.9. Park Maintenance and Park Environment 

The parks of Kolkata are very crowded in every time, so the maintenance is very much 

important for those parks. In the north Kolkata, the parks are very low maintenance. 

According to the respondents views,  Deshbandhu Park , Jagat mukharjee Park and Shaym 

parks maintenance level are moderate and the Park environment is good for spend some 

time .Highly maintained the Tala jheel Park by government and the park environment is very 

good for health . And Md.Ali Park and Kumartuli Park of north Kolkata are very low 

maintenance and the park environment is moderate, one time in a year cleans those two 

parks during Durga puja by government.  
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In other hand, the parks of south Kolkata are very much maintained by government. 

According to the views of visitors as well as the respondents , Rabindra Sarobor , Elliot Park 

and Mohor Kunja are highly maintained and the government protect the environment , the 

environment of those parks are very good for health , and very good atmosphere to spend 

some quality time with family and friends . Deshopriya Park and Maddox Square Park 

maintenance level is moderate in every time because of the play ground and the park 

environment are not so good for walker.  But during the durga puja those park were very 

dirty in some months. And the Millinium Park was well maintained by state government and 

the park environment is very good with the fresh and cool air of river Ganga for walker, 

couples and children but the park became dirty in weekends and holidays because of heavy 

gather. 

2.10. Present scenario of The Urban Parks  

Officials of Kolkata Metropolitan Development Authority (KMDA), the custodian of Rabindra 

Sarobar as well. “The lakes will gradually be opened as per government instructions, 

keeping an eye on the COVID situation,” said a KMDA official, adding that all the parks 

maintained by KMDA will also open in a day or two. Kolkata Municipal Corporation (KMC) 

had earlier reopened all its major parks across the city. In the parks of north Kolkata, the 

parks are open in two times in a day. Like 5 am to 10 am then 4 pm to 8 pm. and the south 

Kolkata Park are open in one time in a day for COVID situation, like 4 am to 6 pm. The parks 

are well maintained and clean two times in a day for maintain hygienic. But the parks are 

very much polluted for the current periods. The pollutants are plastic bottle, plastics bags, 

plastics curry packets, plastics of the packaging foods, etc. the north Kolkata‟s parks are 

converted from a green park to play ground as a football and cricket grounds. As a example 

Deshbandhu Park, Kumartuli Park , Md.Ali Park , etc. on the others hand , the Mohor Kunja 

is converted from a football ground to a green urban park of south Kolkata. But the Maddox 

square park and the Deshopriya Park are converted to playground. The green are 

decreased from the parks of Kolkata.  
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CHAPTER 3:  A COMPARATIVE ANALYSIS USING GIS 

 

3.1. Land Use and Land Cover Maps of Kolkata  

Te detailed discussion of land use and land cover maps Of the Kolkata Municipal Area of the 

period of 1999, 2010 and 2022. The Land use land cover maps of the study area has been 

discussed in below –  

 Year 1999 - The landuse and landcover map of Kolkata Municipal Area in 1999, out 

of the total 201.8628 sq.km of land area, about 5.1489 sq /kms was under water 

bodies (2.55 % of total land area) which include ponds, lakes, rivers and wetlands. 

Out of the total area 201.8628 sq.km, about 117.3609 sq / kms were under 

vegetation cover (58.14% of total area) which includes all the parks and all the 

greeneries of Kolkata. Out of the total area, Built up areas covered about 62.2237 

sq.km area (30.82 % of total land area). And out of the total area, about 12.1293 

sq.km areas under barren land (6.0% out of total area). Thus, in 1999 there has been 

a dominance of vegetation area among the landuse and landcover of Kolkata 

municipal area.  

 
Source: Mapping with ArcGIS 
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 Year 2010 - The landuse and landcover map of Kolkata Municipal Area in 2010, out of 

the total 201.8628 sq.km of land area, about 5.4018 sq.kms was under water bodies 

(2.67 % of total land area) which include ponds, lakes, rivers and wetlands. Out of the 

total area 201.8628 sq.km, about 89.4762 sq .kms were under vegetation cover 

(44.33% of total area) which includes all the parks and all the greeneries of Kolkata. 

Out of the total area, Built up areas covered about 103.3398 sq.km area (51.19 % of 

total land area). And out of the total area, about 3.645 sq.km areas under barren land 

(1.80% out of total area).  Thus, in 2010 there has been a dominance of build up area 

among the landuse and landcover of Kolkata municipal area.  

 

 
Source: Mapping with ArcGIS 
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 Year 2022 - The landuse and landcover map of Kolkata Municipal Area in 2022, out of 

the total 201.8628 sq.km of land area, about 4.6449 sq.kms was under water bodies 

(2.30 % of total land area) which include ponds, lakes, rivers and wetlands. Out of the 

total area 201.8628 sq.km, about 73.5219 sq. Kms were under vegetation cover 

(36.42% of total area) which includes all the parks and all the greeneries of Kolkata. 

Out of the total area, Built up areas covered about 123.6699 sq.km area (61.26 % of 

total land area). And out of the total area, about 0.0261 sq.km areas under barren land 

(0.01% out of total area).  Thus, in 2022 there also has been a dominance of build up 

area among the landuse and landcover of Kolkata municipal area.  

 

 
Source: Mapping with ArcGIS 
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3.2. Three Years Changes In Different Land use Types of Kolkata 

 

According to the temporal analysis of the landuse and landcover maps of Kolkata Municipal 

area, it can be seen that the water bodies are decreasing trend in 1999 to 2022. In 1999 the 

water body area was 5.14899 sq.km which decreased to 5.4018 sq.km in 2010 and then 

decreased to 4.6449 sq.km in 2022. Vegetation of the study area has a decline tread over 

the same period with 117.3609 sq.km in 1999, decreased to 89.4762 sq.km in 2010 and 

then decreased to 73.5219 sq.km in 2022. This can see that the large scale deforestation in 

the study area. Built up of the study area has increasing trend over the same period with 

62.2237 sq.km in 1999 increased to 103.3398 sq.km in 2010 and the increased to 123.6699 

sq.km in 2022. This can seen the below diagram, that the heavy urbanization, building 

construction in the study area. The barren land was also decreased for urbanization and 

building contraction. The barren land area was in declined trend over the same period with 

12.1293 sq.km in 1999 to 3.645 sq.km in 2010 and the decreased to 0.0261 sq.km in 2022.    

 

 

 
Source: LULC data, work with Excel   
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3.3. Normalized Difference Built-up Index (NDBI) Maps of Kolkata 

 

Urbanization of the study area has been analyzed through the preparation on Normalized 

Difference Built-Up Index (NDBI) maps.  In the NDBI of Kolkata shows that there has been a 

rise trend values with the time period from 1999 to 2022.  

 

 Year 1999 -  According to the below NDBI maps of Kolkata, the maximum Normalized 

Difference Built-Up Index (NDBI) value was 0.36 and the minimum Normalized 

Difference Built-Up Index (NDBI) value was -0.36 in 1999 .  

 

 
Source: Mapping with ArcGIS 
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 Year 2010 -   According to the below NDBI maps of Kolkata, NDBI values of the 

Kolkata municipal area has rise in 2010 than 1999  for urbanization and building 

contractions.  The maximum Normalized Difference Built-Up Index (NDBI) value was 

0.40 and the minimum Normalized Difference Built-Up Index (NDBI) value was -0.34 in 

2010.  

 

 
Source: Mapping with ArcGIS 

 

 

 Year 2022 -  According to the below NDBI maps of Kolkata, NDBI values of the Kolkata 

municipal area has rise in 2022 than 2010  for urbanization and building contractions.  

The maximum Normalized Difference Built-Up Index (NDBI) value was 0.51 and the 

minimum Normalized Difference Built-Up Index (NDBI) value was -0.83 in 2022.  High 

rate of urbanization and building constructions are the main reason behind this 

increasing trend of NDBI values of the Kolkata.  
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Source: Mapping with ArcGIS 

 

3.4. Trend of NDBI of Kolkata municipal area (1999 – 2022) 

 

In the Normalized Difference Built-Up Index (NDBI) of Kolkata shows that there has been a 

rise trend values with the time period from1999 to 2022 for heavy urbanization and building 

and road contractions. In between 2010 to 2022, the NDBI values are too much high than 

1999.  

 

Source: NDBI data work with Excel   
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3.5. Normalized Difference Vegetation Index (NDVI) Maps of Kolkata 

The status of vegetation health of the study area has been analyzed through the preparation 

on Normalized Difference Vegetation Index (NDVI) maps.  In the NDVI of Kolkata shows that 

there has been a declined trend values with the time period from 1999 to 2022.  

 

 Year 1999-   According to the below NDVI maps of Kolkata, the maximum Normalized 

Difference Vegetation Index (NDVI) value was 0.65and the minimum Normalized 

Difference Vegetation Index (NDVI) value was -0.25 in 1999 . 

 
Source: Mapping with ArcGIS 

 

 

 Year 2010 -    According to the below NDVI maps of Kolkata, NDVI values of the 

Kolkata municipal area has declined in 2010 than 1999  for deforestation,  urbanization 

and building contractions.  The maximum Normalized Difference Vegetation Index 

(NDVI) value was 0.58 and the minimum Normalized Difference Vegetation Index 

(NDVI) value was -0.22 in 2010.  
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Source: Mapping with ArcGIS 

 

 

 

 

 Year 2022 -  According to the below NDVI maps of Kolkata, NDVI values of the Kolkata 

municipal area has decreased in 2022 than 2010  for deforestation,  urbanization and 

building contractions.  The maximum Normalized Difference Vegetation Index (NDVI) 

value was 0.50 and the minimum Normalized Difference Vegetation Index (NDVI) value 

was -0.09 in 2022.  High rate of deforestations, urbanization, building and road 

constructions are the main reason behind this decreasing trend of NDVI values of the 

Kolkata.  
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Source: Mapping with ArcGIS 

 

3.6. Trend of NDVI of Kolkata municipal area (1999 – 2022) 

In the Normalized Difference Vegetation Index (NDVI) of Kolkata shows that there has been 

a declined trend values with the time period from 1999 to 2022 for heavy deforestation, 

rapidly grows of urbanization, many building and road contractions. In between 2010 to 

2022, the NDVI values are too much low than 1999. This decreasing trend of NDVI value 

clearly indicated a decline of vegetation health within the study area Kolkata.  

Source: NDVI data work with Excel   
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3.7. Heat Island And The Land Surface Temperature (LST) Maps of Kolkata 

The status about the scenario of the urban heat island phenomena of the study area has 

been analyzed through the preparation on Land Surface Temperature (LST) maps.  In the 

LST of Kolkata shows that there has been a declined trend values with the time period from 

1999 to 2022.  

 

 Year 1999-   According to the below LST maps of Kolkata, the Land Surface 

Temperature maximum value was 43.71⁰ and the minimum value  of Land surface 

Temperature was 23.68⁰  in 1999 . 

 

 
Source: Mapping with ArcGIS 
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 Year 2010 -    According to the below LST maps of Kolkata, LST values of the Kolkata 

municipal area has declined in 2010 than 1999  for some afforestation program and 

wetland conservation program .  The maximum Land Surface Temperature (LST) value 

was 39.92⁰ and the minimum Land Surface Temperature (LST) value was 27.09⁰ in 

2010. So the minimum LST value was increased in 2010.  

 

 
Source: Mapping with ArcGIS 

 

 

 Year 2022 -    According to the below LST maps of Kolkata, LST values of the Kolkata 

municipal area has declined in 2022 than 2010  for some afforestation program and 

wetland conservation program .  The maximum Land Surface Temperature (LST) value 

was 32.31⁰ and the minimum Land Surface Temperature (LST) value was 18.07⁰ in 

LAND SURFACE TEMPARETURE OF 

KOLKATA MUNICIPAL CORPORATION 

AREA IN 2010 
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2022. So the LST value was decreased from 2010 to 2022 because of the pandemic 

situation of COVID-19.  

This declined in 2022 can be described as a result of less environment 

pollution due to lockdown by government of India for COVID-19. But this study area 

remains the higher in comparison to Kolkata in 1999.    

 

 
Source: Mapping with ArcGIS 
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CHAPTER 4 : CO-RELATIONS BETWEEN THE TOPICS FOR COMPARATIVE 
ANALYSIS  

 

4.1. Correlation between NDVI and NDBI 

The aim to find out the relationship between NDVI and NDBI of the Kolkata. The 

relationship between NDVI and NDBI is negative. The r R2 values are 0.209 in 1999, 0.200 in 

2010 and 0.534 in 2022. This relationship status is negative with increased trend in 

urbanization and vegetation health has decreased. 

 

 

  

 
 

Source: data from NDBI and NDVI, work with Excel  
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4.2. Correlation between NDVI and LST  

 A relation between Land Surface Temperature and NDVI of the study area. The 

relationship between vegetation health and urban heat effect. Negative relationship between 

vegetation health and urban heat island effect has been observed where the vegetation 

health was decreased and the other hand the land surface temperature was increased. 

Negative relationship with R2 values of 0.201 in 1999, 0.292 in 2010 and 0.265 in 2022.   

 

 

 

Source: data from NDVI and LST, work with Excel  
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CHAPTER 5: INTERPRETED AND DIAGRAM OF THE PRIMARY SURVEY  

 

5.1. Source of pollution in the park of Kolkata 

 According to the primary survey, there are many pollution sources in the parks of 

Kolkata. Like –  

 Plastic Packets  

 Plastic water bottle 

 Food packets , which are made with plastics  

 Garbage  

 Smoking  

 Deforestation  

 Plastic carry bags   

 Lack of awareness  

 

5.2. Declining arrival of Birds In Kolkata  

 According to the park visitors the main reason for non arrival of the birds is global 

warming, 36.889% respondents are supported this option. The second reason is decreasing 

trees, because of rapidly increased the urbanization and the population in Kolkata. 29.333% 

respondents choice this option with a strong statement. The third one is increasing the 

number of mobile tower, 28% people support this option. According to the views of 

researchers, the radiations of mobile networks are harmful to the birds. And 5.78% visitors 

told the reason is decreasing trees and network issue both.  

 
Source: Primary survey work with Excel   
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5.3. Deforestation Activities In The Park Of Kolkata 

 According to the primary survey of 12 parks, 50.51% respondents in northern park of 

Kolkata says the main reason of deforestation activity in the park is natural disaster ,  on the 

other hand 50.65 % people choice this option ,whose from south Kolkata . As a result of 

primary survey, 38.144% in the parks of north Kolkata and 46.75 % in the parks of south 

Kolkata, the deforestation activity held for park development. And the 11.34 % and 2.59% in 

the northern and southern park of Kolkata, deforestation for enhance the beauty of the park.  

So, for increased the enhance the beauty of the northern part in Kolkata they ,cutting many 

trees.   

 
Source: Primary survey work with Excel   

 

 

 

5.4. Changing Scenario Of The Vegetation Status In The Park Of Kolkata 

 As a result according to the primary survey, 26.08 % visitors of northern park in 

Kolkata and the 52.73% visitors from southern park in Kolkata said that the vegetation 

statuses in those parks are increased. But the 73.91% respondents said that the northern 

parks vegetation status was decreasing day by day. In other hand, 47.27% respondents said 

that the vegetation status of southern parks in Kolkata was decreasing. The vegetation 

status of the northern parks of Kolkata was decreased, and the southern park of Kolkata was 

increasing their vegetation. They planted many trees and increasing the greenery of those 

parks, which are situated in southern Kolkata including Rabindra Sarobor, Mohor Kunja, etc.  
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Source: Primary survey work with Excel   

 

 

 

5.5. Scenario Of The Aforestation Program Conducted By Government In The 

Park Of Kolkata  

 According to the primary survey, the aforestation program conducted by government 

in the both northern and southern parks in Kolkata municipal area. 71.30% and 77.39% 

visitors say “yes” for northern and southern parks and 28.69% and 22.61% respondents say 

“no” for both parks of Kolkata. The majority of respondents told about the aforestation 

program, which was conduct by government. The government of Kolkata planted many trees 

(>then100 in each parks from 2010 to 2022) in the all parks in our study area. But the 

vegetation health was decreased because of lack of taking care, lack of watering them and 

lack of maintenance of the trees by the government and the park authority.  

 
Source: Primary survey work with Excel   
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5.6. Degree of Improvement Activity Conducted In the Park Of Kolkata  

 According to this survey, degree of improvement has seen in southern parks of 

Kolkata, 55.45% respondents agree with this and the other 44.55% respondents are 

disagreeing. In other hand , the majority of respondents ( 51.30%) are say “no” about any 

kind of improvement in the northern parks of Kolkata . and the 44.55% visitors agree about 

the improvement of the northern parks in KMC.  

 
Source: Primary survey work with Excel   

 

 

5.7. VIEWS OF CARETAKER  

 According to the primary survey, the caretakers of the parks in Kolkata played a 

important role. They take care of the whole park in morning to night. In every park, there are 

many male (80%) and female (20%) caretakers and many social workers (male and female) 

played a vital role for those parks.  

 As a result of survey of caretakers, 

 Many birds are not coming in the parks on this period for increasing global warming 

(60%), secondly decreasing the no. of trees (30%) and the last cause is increasing the 

mobile network tower (10%) in Kolkata and those surrounding areas. 

  The trends of the number of trees are deceased in 1999 to 2022. Many types of canopy 

available in the parks of Kolkata. Like, dense canopy (30%), ornamental canopy (20%), 

and garden canopy (50%). More than 100 trees planted by government in every year.  

 After the Amphan the trees been cut down and the other causes are development of the 

park, build some new play ground and enhance the beauty of the park.  

 The parks are cleaned two time in a day an those parks maintenance duration is one 

time in a year by government.  

 Planted many flower trees, planted many medicinal trees, built some new road in the 

parks and plotted many lights and chairs for older peoples.     
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RECOMMENDATION 

 

 As part of  social forestry roof top gardening, gardening in balcony and on sides of 

residential buildings, afforstation programmers by clubs and educational institutions, 

KMC initiatives for street side forestry or creating greeneries along the street dividers 

may increased urban green appreciating 

  Rain water harvesting for water in the green and recharging the ground water in an 

environmental friendly way to increase urban greeneries. 

 To Plant as many trees as possible I the devegetated areas would help recover urban 

forests. 

 Many urban people have lack of awareness about medicinal trees which may be 

produced commercially even and may generate employment opportunities as well. 

 To Control the pollution level measures to implement environmental laws to be carried 

out successfully that would help to reduce increasing heat by the growing number of 

motor vehicles. 

 

 

 

CONCLUSION 

After analysis the relationship between vegetation health (NDVI), urbanization (NDBI) and 

urban heat island (LST). The vegetation health has decreased from 1999 to 2022 and 

urbanization has increased within the same time. The urban heat island has increased in 

between 1999 to 2010, but in between 2022, the urban heat island was decline, as a result 

of less environment pollution due to lockdown by government of India for COVID-19. 

Urbanization is main responsible factor for losing vegetation health as well as greenery of 

Kolkata. The three parameters, vegetation health, urbanization and urban heat island are 

closely interlinked. Improvement in one field, the others two are automatically change. If we 

controlled urbanization and done some afforestation program, then it will improve the 

vegetation health and control the temperature as well as climate changes.  The urban heat 

island effect on the city climate. Due to urbanization, the natural landscape was remove by 

the cultural landscape with the limitation of the city create the city climate. And the climate 

impact on human health. Built-up areas have a positive relation with the urban heat island 

areas. Making roof top gardening, gardening in balcony and front side or back side in our 

own houses, rain water harvesting can improved the climate as well as reduced the 

temperature of urban heat island; it can help to improve the vegetation health in the city.   
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DATA TABLES 

 

S
L. 
N
O  

Direction NAME OF THE PARK  

WAY POINT  
WARD 

NO  
TOTAL AREA OF 

THE PARK  
WETLAND 

AREA  LATITUDE LONGITUDE 

1 

NORTH 

DESHBANDHU 
PARK 

22.640
01 88.37142 

12 
13.044 sq km 

50 MT X 
25 MT  

2 TALA JHEEL PARK  
22.610

62 88.38342 5 1.217 sq km 
1.036 sq 
km 

3 SHYAM PARK 
22.600

84 88.36873 7 0.57 sq km no 

4 
MAHAMADH ALI 
PARK  

22.577
21 88.36066 39 0.492 sq km no 

5 
JAGAT 
MUKHARJEE PARK 

22.599
66 88.36614 8 0.337 sq km no 

6 KUMARTULI PARK 
22.598

96 88.36146 
9 

0.466 sq km no 

7 

SOUTH 

DESHOPRIYA PARK  
22.518

17 88.35411 
85 

0.872 sq km no 

8 
MADDOX SQUARE 
PARK 

22.525
88 88.35441 

69 
0.647 sq km no 

9 MOHOR KUNJA 
22.542

97 88.34461 
71 

3.367 sq km 65X25 MT 

1
0 

RABINDRA 
SAROBOR 

22.511
95 88.35677 

90 
192 ACRES (119 
GREEN AREA) 73 ACRES 

1
1 ELLIOT PARK 

22.548
17 88.34812 

64 
3.456 sq km  30X30 MT 

1
2 MILLINIUM PARK  

22.573
28 88.34472 

45 
24.5 ACRES GANGA 

 

 

 Reason Of Coming of the visitors In The Park Of Kolkata 

REASON OF COMING IN THE PARK 

 
DESHBAN
DHU PARK 

% 
TALA 
JHEEL 
PARK 

% 

SHY
AM 
PAR

K 

% 

MD. 
ALI 
PAR

K 

% 
KUMART
ULI PARK 

% 

JAGAT 
MUKHA

RJEE 
Park 

% 

MORNING 
WALK 

11 0 4 20 5 25 0 0 0 0 4 20 

EVENING 
WALK 

7 28 0 0 3 15 0 0 0 0 0 0 

EXERCISE 0 0 5 25 2 10 0 0 0 0 5 25 

TIME PASS 8 32 8 40 7 35 13 
86.6
67 

5 
33.3

3 
8 40 

 

RABINDR
A 

SAROBOR 
% 

DESHO
PRIYA 
PARK 

% 

MA
DDO

X 
SQA

% 

MO
HO
R 

KU

% 
ELLIOT 
PARK 

% 
MILLINI

UM 
PARK 

% 
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RE 
PAR

K 

NJ
A 

MORNING 
WALK 

9 36 15 60 6 30 9 60 2 20 4 20 

EVENING 
WALK 

2 8 2 8 0 0 0 0 0 0 4 20 

EXERCISE 11 44 3 12 0 0 3 20 0 0 0 0 

TIME PASS 3 12 5 20 2 10 3 20 8 80 12 60 
 

 Overcrowded Time In The Park Of Kolkata 

OVERCROWDED TIME IN PARK 

 
DESHBAN
DHU PARK 

% 
TALA 
JHEEL 
PARK 

% 
SHYAM 
PARK 

% 
MD. 
ALI 

PARK 
% 

KUMART
ULI PARK 

% 
JAGAT 

MUKHAR
JEE Park 

% 

MORNIN
G 

11 
4
4 

10 
5
0 

6 
3
0 

0 0 2 
13.3

3 
10 

5
0 

AFTERNO
ON 

0 0 0 0 1 5 6 40 0 0 0 0 

EVENING 9 
3
6 

7 
3
5 

9 
4
5 

9 60 13 
86.6

7 
7 

3
5 

MORNIN
G & 

EVENING 
BOTH 

5 
2
0 

3 
1
5 

4 
2
0 

0 0 0 0 3 
1
5 

 
RABINDRA 
SAROBOR 

% 
DESHOPR
IYA PARK 

% 

MADD
OX 

SQARE 
PARK 

% 

MOH
OR 

KUNJ
A 

% 
ELLIOT 
PARK 

% 
MILLINIU
M PARK 

% 

MORNIN
G 

6 
2
4 

12 
4
8 

14 
7
0 

15 
10
0 

6 60 4 
2
0 

AFTERNO
ON 

0 0 0 0 5 
2
5 

0 0 4 40 0 0 

EVENING 1 4 1 4 0 0 0 0 0 0 16 
8
0 

MORNIN
G & 

EVENING 
BOTH 

13 
5
2 

12 
4
8 

1 5 0 0 0 0 0 0 

 

 Changing  Different Land use Types Of 1999,2010,2022 in  Kolkata 

LANDUSE DATA 

 
1999 % 2010 % 2000 % 

WATER BODY 5.1489 2.6155 5.4018 2.67597596 4.6449 2.3595 

VEGETATION 117.3609 59.616 89.4762 44.32525458 73.5219 37.347 

BUILD UP 62.2237 31.608 103.3398 51.19308758 123.67 62.82 

BARREN LAND 12.1293 6.1613 3.645 1.805681879 0.0261 0.0133 

TOTAL 196.8628 100 201.8628 100 201.863 100 
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 Trend of NDBI of Kolkata municipal area (1999 – 2022) 

TREND OF NDBI OF KOLKATA ( 1999-2022) 

 
1999 2010 2022 

NDBI 0.36 0.40 0.51 
 

 

 

 Trend of NDVI of Kolkata municipal area (1999 – 2022) 

TREND OF NDVI OF KOLKATA ( 1999-2022) 

 
1999 2010 2022 

NDVI 0.65 0.58 0.50 
 

 Trend of LST of Kolkata municipal area (1999 - 2022) 

TREND OF LST OF KOLKATA ( 1999-2022) 

YEAR MAXIMUM MINUMUM 
NORMAL 

MAXIMUM 
(40 YEAR) 

NORMAL 
MINIMUM (40 

YEARS) 

1999 43.71 23.683 41.0265 15.5405 

2010 39.92 27.096 43.743 22.37925 

2022 32.31 18.071 41.0265 15.5405 

 

 Correlation Between NDVI And NDBI (1999,2010,2022) 

Id ndvi_1999 ndbi_1999 ndbi_2010 ndvi_2010 ndbi_2022 ndvi_2022 

0 0.465517 -0.14094 0.042253 0.225225 -0.115647 0.278472 

0 0.532258 -0.130952 -0.137931 0.455882 -0.160474 0.357131 

0 0.457627 -0.036145 -0.121951 0.426357 -0.143476 0.326676 

0 0.269841 0.101124 0.093168 0.226891 -0.002703 0.164269 

0 0.327586 0.031447 0.075145 0.290323 -0.057373 0.211632 

0 0.327731 0.030675 -0.048193 0.370079 -0.145425 0.30289 

0 0.185841 0.157233 0.144509 0.104478 0.001022 0.133932 

0 0.272727 0.086957 0.08 0.179487 -0.089945 0.259861 

0 0.287129 0.057971 0.034091 0.338583 -0.052497 0.173851 

0 0.192661 0.109589 0.148387 0.056 0.011627 0.140336 

0 0.085714 0.208333 0.186667 0.06087 0.032661 0.115583 

0 0.207547 0.085714 0.185714 0.036364 -0.031857 0.115289 

0 0.145455 0.136986 0.185185 0.073171 0.006192 0.126746 

0 0.24 -0.068965 0.078014 0.226415 -0.084334 0.144942 

0 0.096774 0.157025 0.152778 0.051724 -0.042837 0.146304 

0 0.045455 0.178571 0.106061 0.113208 -0.071722 0.229038 

0 0.092593 0.151079 0.17284 -0.007407 -0.008683 0.100512 

0 0.115789 0.171875 0.144828 0.059829 -0.00074 0.119823 
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0 0.266667 0.169399 0.04 0.2 -0.104864 0.235198 

0 0.032258 -0.142857 -0.019608 -0.118644 -0.125306 -0.003532 

0 0.315315 0.058064 0.057325 0.286957 -0.116816 0.293709 

0 0.052632 0.111111 0.084112 0.020833 -0.06011 0.110209 

0 0.046512 0.158879 0.107692 0.104762 -0.111716 0.21296 

0 0.096154 0.161765 0.12987 0.116667 -0.071121 0.204522 

0 -0.016949 0 -0.269461 0.492958 -0.174963 0.34502 

0 0.076923 -0.135135 0.005587 0.338346 -0.118929 0.321141 

0 0.068493 -0.278689 0.19403 0.069307 -0.132667 0.309405 

0 0.311828 0.046875 0.021898 0.27619 -0.109867 0.293273 

0 0.271186 -0.013513 0.125 0.12 0.003138 0.130591 

0 -0.013333 0.149425 0.297297 0 -0.021844 0.107861 

0 0 0.275362 0.15625 0.038462 0.011036 0.128855 

0 0.222222 0.098361 0 0.27451 -0.144491 0.254763 

0 0.032967 0.175439 0.166667 0.009174 -0.006332 0.13095 

0 0.04 0.103448 0.115789 -0.023256 -0.045374 0.092263 

0 0.179487 0.041667 -0.016667 0.184466 -0.159782 0.167866 

0 0.280899 0.057851 -0.013889 0.315315 -0.145031 0.294181 

0 -0.012658 0.22 0.206612 -0.020408 0.014233 0.089452 

0 0.130435 0.147541 0.19403 0.038462 -0.009623 0.134759 

0 0.05618 0.189655 0.12782 0.035714 -0.04359 0.120191 

0 0.010309 0.268657 0.235669 0 0.035309 0.092572 

0 0.133333 0.142857 0.094595 0.185841 -0.091217 0.216497 

0 0.027778 0.051282 0 0.045455 -0.103788 0.116312 

0 -0.010989 0.256198 0.251799 -0.028037 0.029965 0.088058 

0 0.164835 0.116667 0.078014 0.181818 -0.061117 0.184281 
 

 Correlation Between  NDVI And LST (1999.2010,2022) 

FID Shape Id NDVI_1999 LST_1999 NDVI_2010 LST_2010 NDVI_2022 LST_2022 

0 Point 0 0.465517 32.4562 0.225225 32.8598 0.278472 24.718343 

1 Point 0 0.532258 27.515894 0.455882 30.4201 0.357131 21.360834 

2 Point 0 0.457627 27.934746 0.426357 29.5969 0.326676 21.476227 

3 Point 0 0.269841 32.4562 0.226891 33.2621 0.164269 25.287221 

4 Point 0 0.327586 32.4562 0.290323 32.8598 0.211632 24.677774 

5 Point 0 0.327731 31.645456 0.370079 31.2383 0.30289 23.889852 

6 Point 0 0.185841 32.051438 0.104478 32.8598 0.133932 25.294344 

7 Point 0 0.272727 31.645456 0.179487 31.6455 0.259861 23.285126 

8 Point 0 0.287129 32.859753 0.338583 33.6633 0.173851 24.763669 

9 Point 0 0.192661 33.26211 0.056 33.2621 0.140336 25.545757 

10 Point 0 0.085714 33.663282 0.06087 33.2621 0.115583 25.699661 

11 Point 0 0.207547 34.859792 0.036364 32.8598 0.115289 25.666529 

12 Point 0 0.145455 32.859753 0.073171 32.8598 0.126746 25.32758 

13 Point 0 0.24 29.183286 0.226415 30.4201 0.144942 21.262536 

14 Point 0 0.096774 35.256329 0.051724 34.4621 0.146304 25.976184 
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15 Point 0 0.045455 40.693444 0.113208 35.6518 0.229038 28.128473 

16 Point 0 0.092593 34.462112 -0.007407 32.8598 0.100512 25.299093 

17 Point 0 0.115789 33.663282 0.059829 33.2621 0.119823 25.94313 

18 Point 0 0.266667 34.462112 0.2 32.4562 0.235198 24.086732 

19 Point 0 0.032258 28.768429 -0.118644 29.5969 -0.003532 21.544916 

20 Point 0 0.315315 38.775418 0.286957 35.6518 0.293709 26.794875 

21 Point 0 0.052632 37.222237 0.020833 34.8598 0.110209 26.858159 

22 Point 0 0.046512 34.859792 0.104762 32.8598 0.21296 24.928125 

23 Point 0 0.096154 33.26211 0.116667 33.6633 0.204522 25.999788 

24 Point 0 -0.016949 29.596837 0.492958 30.0091 0.34502 21.510577 

25 Point 0 0.076923 28.768429 0.338346 30.4201 0.321141 19.902208 

26 Point 0 0.068493 27.515894 0.069307 31.2383 0.309405 24.708798 

27 Point 0 0.311828 31.238243 0.27619 31.6455 0.293273 23.702266 

28 Point 0 0.271186 32.859753 0.12 34.0633 0.130591 25.706759 

29 Point 0 -0.013333 38.000955 0 36.046 0.107861 28.838192 

30 Point 0 0 38.388714 0.038462 36.4392 0.128855 28.279087 

31 Point 0 0.222222 34.462112 0.27451 32.4562 0.254763 24.362285 

32 Point 0 0.032967 35.651735 0.009174 34.4621 0.13095 27.269861 

33 Point 0 0.04 33.26211 -0.023256 33.6633 0.092263 25.74461 

34 Point 0 0.179487 31.238243 0.184466 33.6633 0.167866 23.521609 

35 Point 0 0.280899 32.4562 0.315315 31.6455 0.294181 23.74077 

36 Point 0 -0.012658 38.388714 -0.020408 36.046 0.089452 28.921145 

37 Point 0 0.130435 38.388714 0.038462 36.046 0.134759 28.102965 

38 Point 0 0.05618 36.83126 0.035714 35.2563 0.120191 27.642912 

39 Point 0 0.010309 36.83126 0 35.6518 0.092572 28.126154 

40 Point 0 0.133333 38.000955 0.185841 35.2563 0.216497 27.715056 

41 Point 0 0.027778 33.26211 0.045455 32.4562 0.116312 24.782748 

42 Point 0 -0.010989 38.388714 -0.028037 36.8313 0.088058 28.951086 

43 Point 0 0.164835 34.462112 0.181818 33.2621 0.184281 26.315637 
 

 Reason For Non Arrival Of The Birds In Kolkata 

REASON FOR NON ARRIVAL OF THE BIRDS 

REASONS 
NO OF 

RESPONDENTS PERCENTAGE 

DECREASING TREES 66 29.33333333 

INCREASE IN NUMBER OF MOBILE 
TOWERS 63 28 

DECREASING TREES AND NETWORK 
ISSUE BOTH 13 5.777777778 

GLOBAL WARMING 83 36.88888889 

TOTAL 225 100 
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 Existence Of Any Deforestation Activity In The Park Of Kolkata 

EXISTENCE OF ANY DEFORESTATION ACTIVITY IN THE PARK 

 

RESPONDENTS 
IN NORTHREN 

PARK OF 
KOLKATA 

PERCENTAGE OF 
RESPONDENT IN 
NORTHREN PARK 

OF KOLKATA 

RESPONDENTS 
IN SOUTHREN 

PARK OF 
KOLKATA 

PERCENTAGE OF 
RESPONDENT IN 
SOUTHREN PARK 

OF KOLKATA 

NATURAL DISASTER 49 50.51546392 39 50.64935065 

PARK DEVELOPMENT 37 38.1443299 36 46.75324675 

ENHENCE THE BEAUTY OF 
PARK 11 11.34020619 2 2.597402597 

TOTAL 97 100 77 100 
 

 

 

 Changing Scenario Of The Vegetation Status In The Park Of Kolkata 

CHANGING SENARIO OF THE VEGETATION STATUS IN THE PARK 

 

RESPONDENTS 
IN NORTHREN 

PARK OF 
KOLKATA 

PERCENTAGE OF RESPONDENT 
IN NORTHREN PARK OF 

KOLKATA 

RESPONDENTS 
IN SOUTHREN 

PARK OF 
KOLKATA 

PERCENTAGE OF 
RESPONDENT IN 
SOUTHREN PARK 

OF KOLKATA 

INCREASED 30 26.08695652 58 52.72727273 

DECREASED 85 73.91304348 52 47.27272727 

TOTAL 115 100 110 100 

 

 

 

 Scenario Of The Aforestation Program Conducted By Government In The 

Park Of Kolkata 

SENARIO OF THE AFORESTATION PROGRAME CONDUCTED BY GOVERNMENT IN THE 
PARK OF KOLKATA 

 

RESPONDENTS 
IN NORTHREN 

PARK OF 
KOLKATA 

PERCENTAGE OF RESPONDENT 
IN NORTHREN PARK OF 

KOLKATA 

RESPONDENTS 
IN SOUTHREN 

PARK OF 
KOLKATA 

PERCENTAGE OF 
RESPONDENT IN 
SOUTHREN PARK 

OF KOLKATA 

YES 82 71.30434783 89 77.39130435 

NO 33 28.69565217 26 22.60869565 

TOTAL 115 100 115 100 
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 Degree Of Improvement Activity Conducted In The Park Of Kolkata 

DEGREE OF IMPROVEMENT ACTIVITY CONDUCTED IN THE PARK 

 

RESPONDENTS IN 
NORTHREN PARK 

OF KOLKATA 

PERCENTAGE OF RESPONDENT IN 
NORTHREN PARK OF KOLKATA 

RESPONDENTS 
IN SOUTHREN 

PARK OF 
KOLKATA 

PERCENTAGE OF 
RESPONDENT IN 
SOUTHREN PARK 

OF KOLKATA 

YES 56 48.69565217 61 55.45454545 

NO 59 51.30434783 49 44.54545455 

TOTAL 115 100 110 100 
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GIS MAPPING OF CREEKS AND RELATED DISASTER 

MANAGEMENT ISSUES IN SUNDARBAN 

 

ABSTRACT: 

At present, the Sundarbans have become a risky area. Creek capacity failure and cyclone 

induced floods in many parts of the Sundarbans, affect people's lives and livelihoods. The 

purpose of this study is to review the current and past condition of creeks through GIS mapping 

and frequency ratio models. Preparation of a flood sensitivity map to analyse the problems of 

flood management in the Sundarbans in a sustainable way is a key issue. Another objective of 

this study is to improve the socio-economic condition of the community by providing adequate 

environmental education to the community. It is intended to warn the community not to cut 

down the trees as the roots of the trees hold the soil firmly and prevent natural disasters like 

floods. So make them aware that instead of cutting down trees, more trees should be planted 

to prevent the effects of floods.  After studying all the literature reviews in this study, it is 

understood that sea level rise, climate change, creek capacity failure, can cause catastrophe 

due to tidal waves, coastal erosion, deforestation, coastal erosion, intensity and intensity. The 

primary workers were severely affected by the floods as they lost their fishing boats, nets, sails. 

Many villagers lost their lives, including their homes, documents and fishermen. Not only does 

it affect human life but it also affects the plant kingdom as many plants have been destroyed, 

flora and fauna have been severely affected and floods like natural disasters in the Sundarbans 

have threatened the diversity of many species.  Although many scholars and scientists are 

studying this subject, they have not mentioned the present and past condition of the creeks and 

the reasons behind the filling of the creeks which is one of the important reasons for frequent 

floods in the Sundarbans. Another issue is that they have not proposed proper management of 

natural disasters like floods and cyclones which is very unsatisfactory. 

KEYWORDS: GIS mapping, flood susceptibility map, frequency ratio model, creek map, 

flood, disaster management issues. 
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CHAPTER 1: CONCEPT OF THE STUDY AREA 

 

INTRODUCTION: 

The Sundarban region is currently becoming a flood-prone area. The topic to be discussed in 

this study is ‘GIS mapping of creeks and that related disaster management issues of 

Sundarban’. The major creek related disasters are visible mainly flood after analysing the study 

area. GIS mapping of creeks is a technique that should identify the disaster related problems in 

the Sundarbans. Creek-related disasters may occur as a result of sea level rise, climate change, 

embankment failure, initial gusts of wind and tidal surges, coastal erosion, deforestation, 

shoreline change, intensity and duration of rainfall, and hydraulic hazards, among other factors. 

Creek-related disasters are becoming more common in recent years. To identify disaster issues 

some techniques should be taken that firstly, mapping of this inverted areas. Secondly, some 

management programmes should be implemented to decrease human interfaces to cover the 

Creeks, afforestation, improve embankment condition, improve architecture of this area, 

improve villagers socio-economic condition, get secure replacement to the affected people by 

this disaster, to protect the mangrove forest published some forest protection regulation act 

should be taken through sustainable development. Peoples should be aware from this issues, to 

overcome from this situation in future. 

BACKGROUND OF THE STUDY: 

The Sundarbans have played an important role in landform evaluation and land use pattern. 

The hydro-geomorphological activities in this area are maintained by the Ganga-Brahmaputra 

delta region, which includes many tidal rivers and active creeks. (Dutta and et al., June 2018). 

The Sundarban is an attribute of about 200 islands which are divided with some 400 

interconnected tidal rivers, creeks and canals cross into two neighbouring countries of India 

and Bangladesh (Sen, 2019). Most of the creeks in Sundarban’s creeks are act as the pathway 

for the movement of tidal water and downstream flow of river systems (Goodbred and et al., 

2003). Many places in the Sundarban have been shown high concentration of salinity and 

turbidity (Mondal and et al., 2022). The water related threats which  faced by Sundarban 

region those were sea-level rise, soil and water salinization, and flooding due to embankment  
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failure have made the West Bengal Sundarbans’ a challenging place to live, and impact  of 

global climate change will only worsen conditions (Triana Ernesto and et al., 2016).Increased 

anthropogenic interferences like withdrawal of river water from the upstream region and 

increase in organic and inorganic pollutants have further led to deterioration of health of the 

wetland or creeks (Bhattacharya, 2008). Sundarbans' peoples are habituated with multiple 

hazards and disasters which effects on their life and livelihoods (Bera and Maiti, 2021). Many 

plants were destroyed, flora and fauna are effected, and many species of biodiversity is under 

threatened because of this disaster issue. Which is also effects on plants and species and human 

beings livelihoods, lifestyle and socio economic condition equally (Disaster ready 

community development and evolution in the Sundarban (2019). The outcome of the 

disaster should be faced by the primary workers that, lost their fishing flocks, households, 

fishing gear (boat and net), livestock and injured and claimed the lives of many villagers. Many 

mud houses were completely under the water as a result the villagers were become homeless, 

poor, lost their resources, and many villagers were lost their life. 

BRIEF DESCRIPTION OF THE STUDY AREA: 

Kultali Block is one of the most important blocks of South 24 Parganas district in the state of 

West Bengal. It is considered to be one of the most important gateways of the largest delta i.e. 

the Ganga Brahmaputra delta which is popularly known as the Sundarban. It is one of the 

administrative division of Baruipur sub-division. The district is having latitudinal extension 

from 21°30’N to 22°30’N while it is having a longitudinal extension from 88°00’E to 88°36’E. 

The block is bounded by Jaynagar-I and Canning I blocks in the north; Sundarban National 

park in south; Basanti C.D. block in the east and Jaynagar-II block in the west. According to 

2011 census, the total population of the block is 229053. The total area of the block is about 

610 square kilometre. The head quarter of the block is at Jamtala. 
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                                                                           FIGURE: 1:   LOCATION MAP                            Source: By Author 
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                                                FIGURE: 2:   BASE MAP        Source: By Author 

 

LITERATURE REVIEW: 

Hossain and et al., (2021) in their article they focused on the discursion in this study on GIS 

mapping of the creeks and related disaster management issues of Sundarban. The challenges 

of this study are identified majorly water related issues. The water related threats which 

identified like see level rise, soil and water salinization and flooding due to embankment over 

lopping and failure have made the disaster in the west Bengals Sundarban living condition and 

also changed the climatic condition globally.  The Bangladesh Environment and Development 

Society (BEDS) with support from the International Institute of Rural Reconstruction (IIRR) 

and Give2Asia (2019) observed that The Sundarban coastal region of Bangladesh is a multiplex 

system of island, meandering creeks and tidal land etc. Bengal tiger is the most threatened 

species. Although many various species of biodiversity is also under threatened because of 
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over population and climate change. Almost three millions of people live in Sundarban as 

farmers, fisherman, wood cutters, honey collectors are lived and depend on nature. They are 

suffer from the impacts of disaster. In 2007 and 2009 two devas tin cyclones Sird and Alia hit 

the region, leaning massive damage to Sundarbans’ including the fisher flocks of Mathurapur 

Jelly pally a small fishing village located on the banks of Chunkuri River. The fisher flocks 

lost their households, fishing gear (boat and net), livestock and injured and claimed the lives 

of many villagers. Riverbank erosion increasingly demolished villagers’ houses. Mainly high 

tide, heavy rainfall and cyclones causes flood occurring. People due to poverty and villagers 

who are frequently sufferer they had a very few time to co-operate with disaster management 

programs. So as a result they would suffering many times. Due to their worst infrastructure, 

over population, rural living conditions they would suffer those type of disaster rapidly. It is 

very painful to the villagers of Mathurapur.  Mohiuddin and et al., (2015) has been observed 

that The Sundarbans, is the world's largest mangrove forest, acts as a buffer against cyclones 

and storms.  Theoretically, the Sundarbans absorbs the initial gusts of wind and prevents tidal 

surges and floods.  The role of the Sundarbans was evident during Cyclone Sird when the 

Sundarbans was only protected from the onset of cyclonic winds and the resulting tidal surges.  

In doing so, 30% of the plants were destroyed.  Although no scientific study has yet been done, 

it is generally believed that cyclones act as a buffer against cyclones when they are close to the 

Sundarbans’.  Considering these data, the present study mainly focuses on the role of the 

Sundarbans’ as a buffer against current cyclones and hurricanes and its potential role in the 

impact of future storms with landfill locations of similar nature.  The Delft 3D Dashboard and 

Flow model are used to calculate flooding caused by cyclone-induced storm surges.  The results 

show that the Sundarbans’ actually acts as a buffer against cyclone tidal surges when cyclone 

land fruit is in or near Sundarban. In recent days cyclone, storm surge rapidly increased as a 

result the force of wind and wave is also increased. Consequently frequently flood occurred 

and it also effects on mangrove ecosystem. Some scientists told that though many projects 

initiatives are taken to mitigate this disaster, but in mid-century sea level rise, cyclone, storm 

surge are the main reason to this hazard. (www.climatehotmap.org). Hazra et al., (2002) have 

perceive that Sundarban region is also known as tiger land. But in present day it may be effected 

due to coastal erosion and sea level rise. Not only this land but also the Species diversity, flora, 

fauna of this region also effected. Deltic region is affected increasingly now a days because of 

natural and anthropogenic calamities. Consequently embankment failure, flooding, sea beach 

erosion, increasing siltation causes jetties and navigation channel problem occurred due to 

cyclone, storm surge which make this region vulnerable. Although very much deforestation, 

http://www.climatehotmap.org/
http://www.climatehotmap.org/
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cyclone as a climatic hazard, temperature increases, sea level and shore line change have 

majorly effects on biological, socioeconomic and coastal ecosystem. Ghimire et al., (2012) has 

been shown that the largest mangrove forest is situated in Sundarban. Approx 4.37 million 

people are lived in there. It’s generated 4.15 crore tones Co2. Climate change is a major 

obstacle of this region. Due to sea level rise, salinity of soil and water have disturbed the 

hydrological ecosystem as a result the fishing pattern was changed, fishermen were affected 

majorly. Frequently cyclone, intense rainfall effect not only ecosystem but also the human 

being and loss the resources. It is very essential to reproduction the fossils and fuel for meeting 

the needs of future generation. Central and state government to handle this situation some 

initiatives such as plantation through environmental legislation and poverty alleviation steps to 

mitigate this problems. Ray has detected in his journal (2020) that frequently flood, storm 

surges badly effect on Sundarban's ecosystem and biosphere. To surveyed 570 families 

approximately analyse about their infrastructure, socio economic condition. This disaster may 

be occur due to mainly climate change. To mitigate this hazardous condition we should take 

some approach, planning or initiatives. (Purnendu Sekhar Ray). Mehebub and et al., (2020) 

they focused in his journal the Indian Sundarbans Biosphere Reserve (SBR) is a fragile 

ecosystem.  Sensitive to frequent cyclones, floods and torrential rains.  SBR's meaning of social 

vulnerability has been analysed using realistic method to do the research.  Average storm trends 

were used to assess slope height, slope volume, flood water volume, drainage proximity, and 

drainage concentration exposure, while sensitivity and adaptation were examined from data 

obtained from a comprehensive field survey of 570 SBR households.  The study identified 

extremely high risk in Basanti, Gosaba, Kultali, Namkhana and Patharpratima blocks and high 

risk in Kakdwip, Sagar and Hingalganj blocks of SBR.  Continued exposure to cyclones and 

hurricanes, lack of structurally sound planning, weak social structures and expansion of erosion 

hinder improvement in overall socio-economic conditions.  Lack of overall planning, proper 

early warning system, disaster monitoring centre, improved transport connectivity between 

remote islands, improved livelihood opportunities, education and awareness help to improve 

the socio-economic condition of the community.  Assists in understanding the effects of climate 

change through a pragmatic approach and suggests adaptive and evidence-based approaches to 

the improvement of S. Bear's coastal society.  Thus, the impact analysis of the impact of climate 

change on the socio-economic conditions of the coastal population plays an effective role in 

this. In 2021 IMD said, the Yaas cyclone has overlaid with the high tide on 11th June. Through 

this cyclone Mousuni, Ghormara, Patharpratima and Sagar Island had in the grip of flood and 

those island are majorly affected. GK Das , Head of IMD, Kolkata said, the cyclone is generated 
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on  low pressure in North Bay of Bengal region and hit 50-60km/hrs. on South Bengal and 

Sundarban region 11th June. Due to intensity of rainfall and high tide the water level is 

increased at 11.30am. 6th June state government announced early warning about this cyclone 

to take some initiatives to safe the life of human beings , and also warn the fishermen not to 

fishing at this moment and whose fishermen had already in the mid sea they should come back 

as soon as possible. In the time of the cyclone at Mousin Island the water level increased 6ft 

within 10minutes. As a result mud houses go under the water. One of the most destructive 

cyclone was Amphan 2020 according to villagers at Mousin island out of 5000 mud houses 

4000 houses were broadly affected and 1000 houses were completely go under the water. And 

the another cyclone is Bulbul. After this cyclone central, state government, NGO, agencies 

provide them some food, cloth, medicine, and essential goods to help them for recover from 

this situation. (www.downtoearth.org). Ali and et al., (2019), they are discussed in their article 

Floods occupy a place among the storms of the most destructive nature and the floods have a 

direct socio-economic impact.  Flood control management is very important to reduce the 

impact of floods on human life and livelihood.  The main purpose of this chapter is to test 

through GIS which is combined with analytical classification process for flood prone area 

mapping i.e. AHP and frequency ratio i.e. FR model.  The study is analysed in two phases. 

First, a flood map is prepared and seven flood causes are identified and ground spacing, land 

slope, land angle, topographic condition, humidity indicator, rainfall deviation, land use, land 

cover, soil material and river are used for spatial analysis.  Distance from was prepared.  

Looking at previous flood records, a total of 270 flood points were identified from the field 

inhabited area, of which 200 (75%) flat points were randomly selected for training and the 

remaining 70 or 25% flood points were used for testing. As a result, distance from the river, 

rainfall deviation and land use land cover plays an important role in flooding the study area 

with selected factor weights i.e. SFWV of 0.33, 0.21 and 0.14 respectively.  The application of 

the AHP and frequency ratio model helps to estimate and identify flood risk zoning and 

potential risk areas.  The results of the present study will be helpful to planners of flood 

mitigation strategies as part of flood preparedness and will assist in research.   

Levy et al., 2005, suggested models to improve flood risk management and a flood decision 

support system architecture. Mysiak et al., 2005, he proposed that illustrated the relationship 

and the interaction between urbanization in the metropolis and the process of flood disaster 

management.  

http://www.downtoearth.org/
http://www.downtoearth.org/
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According to Miller et al., 2004, discussed the broadest accessibility possible with GIS 

(GEOGRAPHIC INFIRMATION SYSTEM)-web architecture and addressing disaster 

management issues. Frank et al., 1993, he proposed that DSS display eligibilities include 

spatial data tackling, the editing of flood inundation maps, and the animation of hydrologic and 

hydraulic phenomenon. UNESCO declared the Indian portion of a forest is a world heritage 

site 1987 and it also declared that man and biosphere scheme has been included in the 

Sundarban biosphere reserve globally of island and coastal biosphere reserve effects on climate 

change and sustainable development. (BUILDING RESILIENCE FOR SUSTAINABLE 

DEVELOPMENT OF THE SUNDARBANS: STRATEGY REPORT, WORLD BANK) 

 

AIMS AND OBJECTIVES: 

 To examine the condition of the creeks. 

 To find out how to improve the embankment status of the creeks. 

 To prepare GIS maps to help identification of the responsible factors of the creeks related 

disasters. 

 To prevent mangrove deforestation. 

 To explore how to build capacity for resistance from the disasters by improving the socio-

economic condition. 

 To suggest mitigation of the creeks related disaster issues. 

 

METHODOLOGY:  

Methodology can be analysed into three stages, such as- 

 PRIMARY STAGE: Firstly took a title for completion of the dissertation work which is 

‘GIS mapping of creeks and related disaster management issues in Kultali block, 

Sundarban’. To identify the creeks related disaster and related management issues 

various literature review had been studied and found the research gap. After go through 

all literature reviews some objectives was determined. 

 

 SECONDARY STAGE: The primary survey has been conducted from 22nd December, 

2021– 13th March,2022 through questionnaire at Kultali block, Sundarban. Total 

number of 63 samples have been collected using random sampling techniques. The 
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required geomorphological data was collected by using of Dumpy Level, Abney’s 

Level, GPS. And the secondary data was collected from some journals, articles, books, 

Governmental reports and social media. 

 

 TERTIARY STAGE:   After collecting all required data it had been presenting 

cartographically. And with the help of these cartograms the creeks related disasters are 

justifiably identified. From this stage some suggestive measures and recommendation 

will get to manage the disaster related issues. 

 

FLOW CHART FOR METHODOLOGY: 

 

         FIGURE: 3:   METHODOLOGY 
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METHODS: 

1. Frequency Ratio is defined as a statistical approach which is widely used for 

simulating environmental conditions (Ahmed et al., 2014). This model is widely 

used in preparing disaster susceptibility maps especially flood. The frequency ratio 

was calculated using the formula mentioned in Equation I: 

 

             Percentage of flood spots in a category 

Frequency ratio (FR) =  (Equation 1) 

                                                  Percentage of total pixels in the same category. 

 

The values of frequency ratio were normalized using the following formula mentioned in 

Equation 2: 

         Frequency Ratio 

Normalized Frequency Ratio = (Equation 2) 

                Highest value of frequency ratio 

 

The flood susceptibility map was prepared using the formula mentioned in Equation 3: 

 

Flood Potential Zone (FPZ) = Σ Normalized Frequency Ratio (Equation 3) 

 

The model prepared was validated by calculating the Flood Spot Density Index (FSDI) using 

the following formula in Equation 4. 

                                                           Percentage of flood spot pixels a category 

Flood Spot Density Index (FSDI) =  (Equation 4) 

                                                           Percentage of class pixels in each class on the 

potential map 
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All maps were finally analysed and interpreted to arrive at the necessary results. 

 

1. Least-Square Method: The method of least squares is a standard approach 

in regression analysis to approximate the solution of overdetermined systems (sets 

of equations in which there are more equations than unknowns) by minimizing the 

sum of the squares of the residuals (a residual being the difference between an 

observed value and the fitted value provided by a model) made in the results of each 

individual equation. 

                                      Yc = a+bx 

          Equation for (a) : y = na + bx 

         Equation for (b) : xy = ax + bx^2 

 

2. CHI – Square Test: A chi-squared test (also chi-square or χ2 test) is a statistical 

hypothesis test that is valid to perform when the test statistic is chi-squared 

distributed under the null hypothesis, specifically Pearson's chi-squared test and 

variants thereof. Pearson's chi-squared test is used to determine whether there is 

a statistically significant difference between the expected frequencies and the 

observed frequencies in one or more categories of a contingency table.                   

                              X^2 = (o^2 / E ) - n 

                              E = (r * c ) / O 

                             Degree of freedom (df) = (r-1) * (c-1)                       

                           Where, 

                                    n = Total frequency 

                                         E = Expected frequency 

                                         O = Observed frequency 
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CHAPTER 2:  REGIONAL ASPECT OF THE STUDY AREA 

 

ELEVATION FEATURES OF KULTALI: 

Kultali block of South 24 Pargana district is an area of low elevation. The elevation map of the 

study area has been prepared using SRTM DEM and has been classified into 3 classes. About 

26.94 % of the total study area (164.38 sq.km) falls below 3m elevation. An area of about 367. 

29sq km falls in the elevation zone of 4-5m. This accounts for 56.93% of the total study area. 

An area of about 98.41 sq. km. is lying within the elevation zone of above 5 m and this accounts 

for 16.13% of the total study area. Hence it becomes clear that most of the study area is lying 

within the elevation zone of 4-5m. 

 

FIGURE: 4:   ELEVATION MAP OF KULTALI BLOCK  
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SLOPE ANALYSIS OF KULTALI: 

Kultali block of South 24 Pargana district is an area of gentle slope as it is located at the mouth 

of the Sundarbans delta. The slope map of the block has been prepared using the SRTM DEM 

and has been classified in 3 classes. The map reveals that most of the study area is having a 

slope of less than 1.3 degrees and this accounts for about 48.11% (298.54 sq.km) of the study 

area. About 42.98 % (262.24 sq.km) and 8.9 % (54.31sq km) of the study area is lying within 

the slope of 1.4- 2.7 degree and 2.8 - 16.3 degree respectively. 

 

FIGURE: 5:  SLOPE MAP OF KULTALI BLOCK 
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RAINFALL FEATURES OF KULTALI BLOCK: 

Indian subcontinent gets 80% of its rainfall during the south west monsoon season. West 

Bengal mainly gets its rainfall from the Bay of Bengal branch of South West monsoon 

(Chakraborty & Goswami, 2020; Goswami et al. 2022). The rainfall map of Kultali has been 

prepared using the gridded rainfall data of IMD, Pune. The rainfall map shows an increasing 

trend of rainfall from the southern to the northern part of the study area. 

 

FIGURE: 6:  RAINFALL MAP OF KULTALI BLOCK 
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LANDUSE AND LAND COVER CHARACTERISTICS OF KULTALI BLOCK: 

Land use land cover map is an important aspect for portraying the socio economic aspects of 

the study area (Sen, et al., 2021). The land use land cover map of Kultali block has been 

prepared for the year 2021 using ESRI land cover map. Sentinel-2 10m resolution satellite 

images has been used for this purpose. The map reveals that about 7.62% of the study area 

(46.47 sq. km) is covered by water bodies. About 52.3% of the study area (390.09 sq.km) is 

covered with vegetation. Flooded vegetation covers about 2.35% of the study area (14.36 

sq.km). The study area is dominated by agricultural land that covers about 31.38% of the study 

area (191.45 sq. km). About 5.19% (31.65 sq.km) and 1.12 %( 6.85 sq.km) are covered with 

build-up and range land respectively. Negligible area is covered with barren land and it 

accounts for 0.03% (0.19 sq.km) of the study area. 

 

FIGURE: 7:    LANDUSE AND LAND COVER MAP OF KULTALI BLOCK 

LANDUSE AND LAND 

COVER MAP OF 

KULTALI BLOCK 

Source: ESRI Land Cover Atlas Sentinel-2 10 Metre Resolution 
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FLOOD SUSCEPTIBILITY ZONE OF KULTALI BLOCK: 

Kultali block is one of the flood susceptible blocks of South 24 Parganas district. The block 

mainly experiences flood from heavy rainfall due to Cyclones which originate in the Bay of 

Bengal during pre-monsoon and post-monsoon cyclones. The flood susceptible map shows that 

most part of the block is having moderate flood susceptibility. Out of total area of 610.09 sq.km, 

about 284.14 sq.km falls in the moderate flood susceptible zone which accounts for about 

46.57% of the total area. About 247.56 sq.km area and 78.39sqkm area are located within the 

low and high flood susceptible zones respectively and accounts for about 40.58% and 12.85% 

of the total block area respectively.  

 

 

 

 

 

 

 

 

Class No of Flood Events Percentage (A) Area Percentage (B) FR Normalization

1 4 19.05 182648 26.94 0.706936684 0.40

2 11 52.38 385887 56.93 0.92016982 0.52

3 6 28.57 109348 16.13 1.77123365 1.00

Total 21 100 677883 100

ELEVATION 

In meters

Class No of Flood Events Percentage (A) Area Percentage (B) FR Normalization

1 6 28.57 326159 9.89 2.89 0.22

2 10 47.62 2911385 88.28 0.54 0.04

3 5 23.81 60339 1.83 13.01 1.00

Total 21 100 3297883 100

SLOPE 

In Degrees

Class No of Flood Events Percentage (A) Area Percentage (B) FR Normalization

1 8 38.10 238831 35.23 1.08 1.00

2 6 28.57 219745 32.42 0.88 0.82

3 7 33.33 219306 32.35 1.03 0.95

Total 21 100 677882 100

ASPECT

Class No of Flood Events Percentage (A) Area Percentage (B) FR Normalization

1 2 9.52 222498 33.65 0.28 0.18

2 16 76.19 316386 47.85 1.59 1.00

3 3 14.29 122336 18.50 0.77 0.48

Total 21 100 661220 100

RAINFALL 

In mm
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FIGURE: 8:   FLOOD SUSCEPTIBILITY MAP OF KULTALI BLOCK 

 

FIGURE: 9:   PERCENTAGE OF FLOOD SUSCEPTIBILITY AREA IN KULTALI BLOCK  
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This validation has been analysed through the computation of flood density index value. This 

flood density index value is 0.22 in case of low, 1.44 in case of moderate and 2.58 in case of 

high. So the maximum flood event notice is in the high flood zone, which proves that this 

model is correct. 
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CHAPTER 3:  PERCEPTION SURVEY ABOUT THE STUDY AREA 

 

SOIL pH LEVEL ANALYSIS OF KULTALI BLOCK 

The Kultali block of the Sundarbans is a block consisting of many wetlands, and the 

Sundarbans is a deltaic region. The creeks of this region are usually filled with saline water due 

to its location in the delta region. For this reason the soils of this region are naturally saline in 

nature.  As the distance from the creek increases, the salinity of the soil gradually 

decreases.  For example, the sample-1 is collected from High School Road which is located at 

a distance from 1.09 km from Creeks. As a result, the intensity of flood in this area is low. 

Hence, the sample is having a pH value of 7 and is of neutral character. The Sample-2 is 

collected from  Bhasa, Panchmatha road area is relatively flood prone owing to its distance of 

0.139 km from the creek, and its soil has a pH value of 8 i.e. medium alkaline in nature as the 

soil of the area gets submerged by saline water during the flood. The sample-3 collected from 

Purba Gurguria Churonge Bottola, is easily flooded as it’s located at a distance of 0.180 km 

from the creek, and this increases the salinity of the land, which has a pH value of 7.5, which 

is slightly alkaline.  Sample-4 is an agricultural land extending from Purba Gurguria Gramin 

Mondir to Purba Gurguria auto more.  It is located at a distance of 0.280 kilometres.  The area 

is also a flood prone area, but since it is an agricultural land, the soil has become acidic due to 

excessive application of various chemical fertilizers and pesticides on the land to improve 

agricultural production and maximize crop production, with a pH value of 6.   Sample-5 is 

collected from high flood-prone zone located at a distance of 0.212 km from the Ganga mandir, 

which is only 0.100 km away from the creek.  The pH value of the soil in this region is 9.  This 

is because the area is highly flood prone zone, so it is easily flooded by flood waters, and 

because of its proximity to the creek, the soil in this area is very strongly alkaline in nature due 

to its high flood water stability.  The reason why the soil in this region is very strongly alkaline 

is that extra salted particular matter has been frequently added to this region for a long time 

and the pH value of the soil in that region has increased due to the addition of salt water from 

the creek. 

 

 

SOIL SAMPLE SAMPLE 1 SAMPLE 2 SAMPLE 3 SAMPLE 4 SAMPLE 5

ACIDIC 7 0 0 6 0

ALKANITY 7 8 7.5 0 9
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FIGURE: 10:   SOIL pH VALUES OF THE DIFFERENT SOIL SAMPLE IN KULTALI BLOCK 

   

FLOOD SUSCEPTABLE NATURE OF KULTALI BLOCK: 

Many places in Kultali block such as Madhya Gurguria, Purba Gurguria and other places are 

becoming flood susceptible at present. At present days the flood effectence rate of many places 

in Kultali block such as Madhya Gurguria and Purba Gurguria has increased about 47.62%. It 

can also be said that in the Purba Gurguria than Madhya Gurguria the effects of the floods are 

more noticeable, which is around 30.16%. The village Purba gurguria is more closer than 

Madhya gurguria village to the Makri river which is the tributary of Matla river. Therefore, 

when it rains heavily, the depth of the river decreases due to anthropogenic activities, resulting 

in flooding of the river banks. In addition to this factor, the low and variable slope angle of the 

area is another factor responsible for further flooding in this village. 

 

FIGURE: 11:   FLOOD EFFECTED AREAS IN KULTALI BLOCK 
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According to the peoples of Kultali block the effects of flood are not noticeable as a result of 

normal rainfall. In this region majorly floods occurred mainly due to cyclonic storm and it 

accounts for 76.19% of the total cyclonic storms. 

 

            FIGURE: 12:   PRINCIPAL DISASTERS INCIDENTS IN KULTALI BLOCK 

 

The Sundarbans' Kultali block is prone to cyclones. And the number of cyclones in this region 

is constantly increasing. Cyclone Frequency Analysis of the last 60 years shows that where the 

frequency of cyclones was 2 from 1962 to 1972, the frequency of cyclones increased by 3 

between 2002 to 2012, and increased by 8 from 2012 to 2022. This means that the number of 

cyclones is constantly increasing. For this reason, the yearly cyclonic trend is upward. The 

main reason for the increase in the number of cyclones is the occurrence of excessive mangrove 

forest deforestation and creek filling, as a result of which the number of cyclones is increasing 

as well as the amount of cyclone induced floods. 

Source: Primary Survey Data 

Source: www.getbengal.com 

http://www.getbengal.com/
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FIGURE: 13:   INTENSITY OF CYCLONE IN KULTALI BLOCK 

Besides, other reasons which are responsible for flood occurrence in Kultali block are dynamic 

reason of Creeks, river bank erosion mainly the southern part (23.81%), filling up of the Creeks 

and large scale human activities on the embankments of the Creeks. And excessive mangrove 

deforestation on the southern side of the river is also largely responsible for river erosion. 

 

YEAR FREQUENCY OF CYCLONE (y) x x^2 xy yc
1962-1972 2 -5 25 -10 -0.285714286

1972-1982 0 -3 9 0 -0.071428571

1982-1992 1 -1 1 -1 1.642857143

1992-2002 1 1 1 1 3.357142857

2002-2012 3 3 9 9 5.071428571

2012-2022 8 5 25 40 6.785714285

SUM 15 0 70 39

CALCULATION TABLE FOR TIME SERIES ANALYSIS BY LEAST SQURE METHOD

a 2.5

b 0.557142857

FIGURE: 14:  RIVER’S MOST ERODED PART IN KULTALI BLOCK 

Source: Primary Survey Data 
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Due to over population peoples were covered the creeks for settlement purpose, occupational 

purpose and meeting their own needs. The creeks are more covered at present day 55.56% of 

the area than past due to anthropogenic activities. Anthropogenic activities are responsible for 

53.97% coverage of the Creeks. Human activities such as agricultural land, house construction, 

fishery, development project are considered to be responsible for 46.03% filling up of the 

Creeks.  

 

FIGURE: 15:  PURPOSE OF CREEK COVERAGE IN KULTALI BLOCK 

According some villagers anthropogenic activities are not only responsible factor for cover the 

creeks. Besides this factors natural and quasi-natural activities are also responsible for cover 

the creeks in this area. About 22.22% of the Creeks are filled up due to natural purpose and 

23.81% of the Creeks are filled up due to quasi-natural activities. 

 

FIGURE: 16:   PRINCIPAL ACTIVITY BEHIND THE CREEKS COVERAGE IN KULTALI BLOCK 

Source: Primary Survey Data 

Source: Primary Survey Data 
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Due to river bank erosion for excessive deforestation river bank is eroded mostly in the 

southern part and as a result when cyclone makes a landfall in this region the water level rises 

up and damages the embankments. Since the embankment is considered to be the lifeline of 

the people of Kultali block, any damage of embankments owing to cyclones lays a significant 

impact on the socio-economic life of the people. Another factor which influenced the flood 

occurrence in this region is the poor condition of the embankment of creeks. 

 

FIGURE: 17:   PRESENT CONDITION OF CREEKS IN COMPARISON TO PAST IN KULTALI BLOCK 

 

The embankments were damaged because of anthropogenic activities such as construction of 

settlement, roads, dams, fisheries, agricultural land etc. Local people are of the opinion that 

while construction of roads, large scale of clay is extracted from the creeks which are already 

filled up. However, after construction of roads gets completed, the surplus mud is dumped into 

the river and the existing creeks which in turn reduces the water holding capacity of the creek 

Source: Primary Survey Data 

Source: Field Photographs 
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and the river. This in turn increases the event of flood in case of heavy rainfall or outbreak of 

cyclones. 

EMBANKMENT HEALTH STATUS: 

In the Kultali block, creek-related disasters are mainly seen as floods caused by cyclones.  The 

prevalence of floods varies from region to region.  In some areas, the area that suffered the 

most damage in 2021 is about 60.32%.  The worst-hit area was cyclone Aila, Amphan damage 

in some areas.  

 

FIGURE: 18:   LAST FLOOD FACING YEAR IN KULTALI BLOCK 

The condition of the creek in the region is said to have been 63.49% good in the past, but it is 

undeniable that one of the major causes of the flooding is the deterioration of the creek cover 

and creek embankment. In the past, the condition of these creeks was good because about 

53.97% of the creek was not filled due to human intervention, but now due to various human 

activities and various developmental programs, agriculture, fisheries, construction of houses, 

construction of roads are being carried out.   

 

FIGURE: 19:   PAST CONDITION OF CREEKS IN COMPARISON TO PRESENT CONDITION IN KULTALI BLOCK 

Source: Primary Survey Data 

Source: Primary Survey Data 
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The embankment of the creeks are majorly made of mud. Although deforestation and effects 

of flood have deteriorated the embankment condition of the creeks from poor 17.46% to very 

poor 82.54%.  Deterioration of embankment conditions has led to an increase in sediment 

accumulation in the creeks, which has resulted in flooding of the creeks due to depletion of 

water holding capacity of the creeks during heavy rainfall. 

 

On the condition of the embankment of the creeks the flood occurrence of that region is very 

much dependent. Where the embankment condition of the creeks is good, the water holding 

capacity is higher. But now, as a result of human activity, the condition of the embankment of 

the creeks has changed from poor to very poor. As a result, the water holding capacity of the 

creeks is gradually decreased. This has resulted in frequent floods in the area. 

CONDITITION OF EMBANKMENT IN KULTALI BLOCK:  

Embankment in a low lying region play an important role in preventing floods. When the water 

table rises as a result of heavy rainfall, the embankment acts as a safe guard of the wetland 

coastal areas from getting affected by floods. Most of the embankments in the Kultali block 

are made of clay. One of the notable embankments of Kultali block is Naskarbhery, which is a 

man-made dam created by the clay. The height of this region is about 6.00 meters above the 

sea level. The minimum height in this region is 4.07 meters, which is located in the 

embankment area of the river and the highest elevation of this region is 6.52 meters.  This 

implies that the height of this region is about 4.0 meters to 6.52 meters. On one side of the 

embankment is the Makri River and the mangrove forest. Similarly, there is agricultural land 

on the other side of the embankment, which is made by filling up the creeks. Natural and man-

made activity of the region are considered to be responsible for the degradation of the 

FIGURE: 20:   EMBANKMENT CONDITION 

 

Source: Primary Survey Data 

Source: Field Photographs 
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embankment and this poor condition of the embankment is considered to be responsible for 

declining water holding capacity of the river which in turn increases the chance of the flood. 

On the other hand, the embankments are the result of heavy rain preventing floods will break 

away on its own. As a result, the socio-economic life of the people including agricultural land 

will be greatly affected. This is not just a problem of Naskarbhery, but also this is the problem 

of this regions' almost all embankments in Kultali block.  

  

        FIGURE: 21:   CHANGING PATTERN OF LANDSCAPE OF NASKARBHERY EMBANKMENT 

 

Source: Dumpy Level Survey 

Source: Field Photographs 
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 So in order to improve this condition, such a dam has to be concretized. Similarly, agriculture 

and any other construction work cannot be done in an unplanned manner. At the same time, 

attention should be paid to the depth of the river do not decrease. 

DISTRIBUTION OF CREEKS: 

The wetlands of the Sundarbans region controls the hydro -geomorphological activities of that 

entire region. The lives and livelihoods of the people of this region depend on these wetlands. 

And depending on these wetlands, mangrove forests have formed on the banks of the river. As 

a result, based on human activity, the wetland can be divided into different parts. For example, 

based on fish farming, based on boating, or based on the use of irrigation for farming, the creeks 

are divided into different sections. But when the intervention of these people continues to 

increase, then these wetlands suffer its fruits and suffer. Sometimes people have used the 

wetlands to fill their needs, sometimes they have cut the mangroves on the banks of the river. 

As a result, the salinity of the wetlands has increased, the water has become polluted, or the 

water holding capacity has decreased. This results in cyclones most of the time in similar areas 

and as a result the water level in the wetlands increases and floods. Most of the rivers in the 

region are also flooded due to high tide. As a result of this flood, the damage to human beings 

is twice as much as the damage to nature. People who are born to deal with these disasters need 

to be vigilant, aware, and educated in environmental awareness. This study is an attempt to 

observe and determine the exact causes of these disasters. GIS mapping of creeks with this, the 

flood prone areas have been mapped with the help of a map. Mapping can also be used to 

determine the condition of the embankment as well as its subsequent condition. Through which 

the present condition is known in the previous respect the geological causes of the wetlands 

behind the catastrophe can also be considered. Also, the data obtained through questionnaire 

survey has given an idea about the social status of the place. To observe these data and keep in 

mind the socio-economic condition of the villagers of that region some healthy ways to deal 

with these disasters and catastrophes can be identified. 

Although the Sundarbans, the Ganges is the Brahmaputra delta region. Kultali Block is a block 

located in this region. This block is located on the banks of river Matla. Surrounded by 

numerous tributaries, sub-tributaries, creek-like wetlands, the area of this region is about 610 

sq.km. With the help of these maps, at intervals of two years the condition of the creeks has 

been reviewed from 2017 to 2021. In 2017, the area was covered by 86.2 1482 sq.km of creek. 

In 2019, the area around that creeks stands at about 60.9665 sq.km. In 2021, the area is 46.4776 
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sq.km. In 2017, about 44.50% of the area of Kultali block was surrounded by creek, which 

became 31.49% in 2019 and 24.01% in 2021 which implies that the area which was known to 

be surrounded by waterbodies including creeks are declining in size. Sometimes due to lack of 

maintenance these are being filled due to natural cover by vegetation. Sometimes due to lack 

of maintenance the vegetative cover is gradually being filled up the creeks by natural activity, 

sometimes as a result of both human and natural activity, and sometimes man is slowly filling 

up the creeks to meet his needs. The creeks on which the lives and livelihoods of the people of 

the region depend on is being filled by the people because of their own interests and as a result 

people are unknowingly advancing towards the last stage of their life. 

                        

FIGURE 23: CREEK MAP OF 2019 

FIGURE 22: CREEK MAP OF 2017 

Source: ESRI Land Cover Atlas Sentinel-2 10 Metre Resolution 

Source: ESRI Land Cover Atlas Sentinel-2 10 Metre Resolution 
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     FIGURE 24: CREEK MAP OF 2021 

 

 

 

The amount of waterbody in 2017 was 14.12%, but by 2019, it had dropped to 9.99%, and by 

2021, it had dropped even further to 7.62%. This means that the number of waterbodies in the 

region is decreasing, and the main reason for this decline is that the region's people fill up the 

waterbodies to meet the demand for their land and build agricultural work, fishing, and houses 

on them. In addition to this, due to lack of maintenance, some waterbodies have become 

naturally filled. As a result, human activity, as well as natural and quasi-natural factors, can be 

blamed for the filling of these bodies of water. As a result, for these activities the water holding 

capacity of the creeks in this area decreases and floods occur. 

 

FIGURE: 25:   TEMPORAL VARIATION OF THE WATERBODY IN KULTALI BLOCK 

Source: ESRI Land Cover Atlas Sentinel-2 10 Metre Resolution 
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MANGROVE DEFORESTATION: 

The mangrove forest maintain the ecological balance of the entire Sundarbans region. Many 

people in the region depend on the mangrove forest for their livelihood. People cut down 

mangrove forests to fulfil their own needs build up fisheries, dams, agricultural land and 

houses. In the past the density of the forest on the other side of the river (63.49%) and the 

distance from the village to the forest (68.25%) was less than at present. Peoples were 

deforested mangrove forest to build up their settlements at present day than past. So the distance 

of the forest from the locality is decreased now a days. 

  

FIGURE: 26:   DISTANCE OF MANGROVE FOREST FROM RESPONDENTS LOCATION IN PAST DAYS IN COMPARISON TO 

PRESENT DAY IN KULTALI BLOCK 

As a result, the distance from human habitation to Mangrove forest has increased by almost 

60.32%. Peoples were deforested in the past same as the present days but in recent days due to 

technical evolution some developmental projects are implemented. So because of that reason 

deforestation were increased now a days. 

 

FIGURE: 27:   DISTANCE OF THE MANGROVE FOREST FROM RESONDENTS LOCATION AT PRESENT IN COMPARISON 

TO PAST IN KULTALI BLOCK 

Source: Primary Survey Data 

Source: Primary Survey Data 
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The roots of the trees hold the soil firmly and protect it from landslides and floods. Due to 

excessive deforestation the disasters in this region is frequently increased. So, as a result the 

cyclone has increased by almost 79.37 percent due to excessive deforestations. Which may 

caused destructive effects of flood in this region was increased. 

 

FIGURE: 28:   NATURAL HAZARDS OCCURRENCE AT PRESENT DAYS IN KULTALI BLOCK 

The cyclone has caused a great deal of damage to mangrove areas as well as disrupted public 

life. It is notified that the present condition is the same as past for natural disasters such as 

cyclonic storm have caused about 47.62% loss of mangroves. For example, a lot of trees have 

been uprooted by the cyclone. Consequently of the people have been affected by this. 

 

FIGURE: 29:   EFFECT OF CYCLONE  ON MANGROVE FOREST 

Source: Primary Survey Data 

Source: Primary Survey Data 
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It can be said that which forest used to provide them with livelihood and livelihood 

opportunities for a long period of time. Currently that forest is the result of deforestation people 

are calling for the cause of their own destruction. 

SOCIO - ECONOMIC STATUS OF THE RESPONDENTS: 

Socio-economic condition of many villages in Kultali block is really very unstable. Most of 

the people in the Kultali block of the Sundarbans depend on agriculture, fish farming and crab 

farming. 61.90% people are involved in agriculture and 38.10% people are involved in other 

occupations like fish farming, crab collection, honey collection etc.  

 

FIGURE: 30:   VILLAGERS ASSOCIATED WITH AGRICULTURE IN KULTALI BLOCK 

Although some people are involved in agriculture, most of them cultivate on leased land. They 

do not have their own land. Almost 74.35% farmer farmed in rented and only 17.95% farmer 

was farmed at their own land. 

 

FIGURE: 31:   LAND OWNERSHIP 

Source: Primary Survey Data 

Source: Primary Survey Data 
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17.95% of farmers cultivate 200 to 400 quintals of Pointed Gourd, Brinjal, Ladies finger, Bitter 

gourd, Tomato etc. Also 23.08% people cultivate more than 4 quintals of paddy. So the quantity 

of yearly yielded crop was not much. 

 

FIGURE: 32:   YEARLY YIELDED FOOD CROP IN KULTALI BLOCK 

Thus the amount of crop produced is less. 

Which is generated in it most of it goes to 

share or rent. The amount of grain 

produced by those who cultivate 

vegetables or paddy does not meet the daily 

and monthly demand of grain and 

vegetables and according to some villagers 

there was no surplus production (74.36%). 

 

 

FIGURE: 33:   SURPLUS PRODUCTIONAL STATUS OF FARMER IN KULTALI BLOCK 

 

 

Source: Primary Survey Data 

Source: Primary Survey Data 

Source: Field Photographs 
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The needs of food crop and vegetables are not fulfilled from their production. Almost 79.37% 

people have regularly go to the market and buy food grains and vegetables to meet their daily 

or monthly needs.  

 

FIGURE: 34:   REGULARLY MARKETING STATUS OF VILLAGERS IN KULTALI BLOCK 

Sundarbans’ is in vulnerable condition, storms and floods are very common there. Many 

settlement were situated at the bank of the river. So, when flood occurs the peoples of this 

region were majorly effected. Occurrence of flood damage people’s houses are submerged in 

water which is 17.46% and their livestock is washed away in the flood due to excess water 

accumulation which is 7.94%, and most people lose their houses and domesticated animals are 

affected in various ways including loss, such as loss of their important documents which is 

71.43%. As a result of flooding, the surrounding lands are submerged in water, and the fertility 

of the land is lost. 

 

FIGURE: 35:   IMPACTS OF FLOOD ON VILLAGERS IN KULTALI BLOCK 
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And flooding inundation of surrounding farmland and flooding of the land by salt water in the 

creek, resulting in loss of soil fertility resulting in loss of more than 75% of grain to 53.97% of 

people and 25% of grain to loss 3.17% of people. 

 

FIGURE: 36:   AGRICULTURAL CROP DAMAGE BY FLOOD IN KULTALI BLOCK 

So it can be said that most of the people in Kultali block live their lives and live by catching 

fish and crabs and collecting honey. Although some people are involved in agriculture, they 

mostly cultivate other people's land or rented land. 

The amount of crop they produce is not much and 

nothing survives as a surplus crop. As a result, 

their daily and monthly needs are not met with this 

crop. As a result they go to the market regularly. 

So it can be said that the socio-economic 

condition of most of the people in Kultali block is 

bad enough. Later, when the area was flooded, 

almost all the agricultural crops were damaged, 

Livestock documents were lost and houses were 

destroyed. It is said that when floods hit the region, the socio-economic conditions were 

completely shattered on the one hand and the food crisis on the other hand.  

GOVERNMENTAL INITIATIVES FOR FLOOD EFFECTED PEOPLE IN KULTALI 

BLOCK: 

The destructive effects of the floods lost the human lives and livelihoods. According to about 

66.67% villagers the government has not taken any precautionary measures against the 

Source: Primary Survey Data 

Source: Field Photographs 
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recurrence of floods in this area. The remaining 33.33% of the villagers said that before the 

flood they are sheltered in refugee centres away from flood prone areas. Almost all the villagers 

are warned by announcement through mikes to move to a safe distance. 

 

FIGURE: 37:   GOVERNMENTAL INNITIATIVES BEFORE FLOODING TIME 

According to about 55.55% of the villagers, no action was taken by the government even after 

the floods. And about 44.44 % villagers said that, in the aftermath of the flood, they were given 

plastic for making a camp of their houses, food and water. A number of people have been taken 

to the evacuation centres for rescue from flood and their aftermath from the government. 

 

FIGURE: 38:   GOVERNMENTAL INNITIATIVES AFTER FLOODING TIME 
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VILLAGERS OPINION ABOUT DISASTER MANAGEMENT STRATEGIES IN 

KULTALI BLOCK: 

In order to protect the villagers from floods, it was suggested to build houses in other places 

away from the flood affected areas. About 55.55% of the people support it and the remaining 

44.44% did not support it, because of their mental attachment of their ancestral abode and fear 

of losing their property. 

 

FIGURE: 39:   IMMIGRATION TENDENCY 

On the other hand, in order to improve their economic condition and keep in mind healthy and 

sustainable development, the proposal of an eco-friendly tourism around the area without 

filling up the wetlands agrees with the target of employment of about 95.23% people. And the 

remaining 4.76% of people disagree because of their insecurity and environmental pollution. 

 

FIGURE: 40:   OPINIONS ON ECOTOURISM  

Source: Primary Survey Data 

Source: Primary Survey Data 
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                   CHAPTER 4: MEJOR FINDINGS AND SUGGESTIVE MEASURES 

 As the Sundarbans is a deltaic region, it has low elevation and low slope angle and the 

amount of rainfall in the region is suitable for agriculture. Numerous tributaries, rivers, 

creeks have flowed as Kultali block is located in delta region. There are also mangrove 

forests on the other side of the river. But now many agricultural lands and houses have 

been built for the people to fill the innumerable creeks to fulfil their own interests for 

settlement and cultivation. Again many creeks have been abandoned due to lack of 

maintenance and later they have been filled up by siltation and became covered by 

vegetation due to natural activities. 

 

 As the Kultali block belongs to the delta region, the soil of this region is saline in nature. 

And keeping in mind the salinity of the soil in that region, agriculture is done there. But 

due to repeated floods, when saline particles enter the soil and mix, the nature of the 

soil's alkalinity gradually increases. As a result, agriculture is being affected in many 

ways. 

 

 People have built more houses, and are undertaking agriculture, development projects, 

fishing activities and road construction by filling up wetlands to meet their own needs. 

Due to lack of proper maintenance the wetlands get covered with vegetation and lose 

their functionability. 

 

 As people are engaged with agriculture and other developmental activities, they are 

filling up the wetlands. As a result, the water holding capacity of the wetlands is 

declining and the area is flooded when the water level rises due to heavy rains. Due to 

occurrence of the floods, the condition of the wetlands is getting worse. A side diagram 

of Naskarbheri has been drawn through block diagrams. The Naskarbheri embankment 

is made up of clay. While undertaking any construction activities such as building of 

roads or construction of houses, a large amount of soil is extracted and they are dumped 

near the embankment region. A considerable portion of this dumped soil drains into the 

wetlands and as a result, the wetlands are losing their water holding capacity which is 

one of the major causes of floods in the region. 
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 Creeks have been observed in Kultali block by preparing maps related to creeks. In the 

year of 2017, 2019 and 2021, the area of creeks declined from 86.15sq.km in 2017 to 

60.97sq.km in 2019 and finally to 46.48sq.km in 2021. The mangrove forests in the 

Middle and East Central regions of Kultali block have been deforested. Afforestation 

programs have been undertaken in the south and south-eastern part of the Kultali block 

to keep in mind sustainable development of the environment in this region.  

 

 In the present days the distance of the forest on the other side of the river has gradually 

increased from the village, which indicates more deforestation. Many villagers have 

blamed the cyclonic activity for the deforestation in the study area and the scale of 

damage in the village have increased owing to destruction of mangroves by man. 

 

 Although there is enough rainfall for agricultural work in this region, as a result of 

excessive flooding, when flood water enters agricultural land, crop loss occurs and soil 

fertility decreases resulting in reduced productivity of crops. The economic situation in 

the region is very poor and while some people are involved in agriculture, they mostly 

cultivate on rented land, and there is no such thing as a surplus crop. As a result, they 

go to the market almost regularly to buy food grains and vegetables. Flood events cause 

crop losses and reduced grain production and the economic condition of this region 

collapses completely. Not only farmers but also people involved in non - agricultural 

activities are affected by the floods. The villagers lost their family member, houses, 

livestock, important documents etc. Also people who cultivated their land by 

sharecroppers also lost their cultivable land and property due to the flood. But 

statistically speaking, the people involved in agriculture have suffered far more than 

the people not involved in agriculture. 
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IMPACT OF FLOOD ON CULTIVATOR AND NON CULTIVATOR SECTION OF 

POPULATION IN KULTALI BLOCK 

 

CHI SQUARE TEST 

 

SOLUTION:  

He = 0 

Here the flood affected people are not associated with agriculture, the null hypothesis is 

accepted.  

Test Statistics 

                             X^2 = ( o^2 / E ) - n 

                              E = ( r * c ) / O 

  Degree of freedom (df) = (r-1) * (c-1)                       

Where, 

             n = Total frequency 

             E = Expected frequency 

            O = Observed frequency  

VILLAGERS ASSOCIATED 

WITH AGRICULTURE 

IMPACTS OF FLOOD ON CULTIVATORS AND NON-

CULTIVATORS 

          CROP LIVESTOCK HOUSES PROPERTY DOCUMENTS TOTAL 

CULTIVATOR 26 19 29 7 1 82 

NON-CULTIVATOR 6 20 23 9 3 61 

TOTAL 32 39 52 16 4 143 
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X^2 = ( O^2 / E ) - n 

            = 154.63 - 143 

            = 11.63 

     df = ( r - 1 ) * ( c – 1 ) 

         = ( 2 - 1 ) * ( 5 - 1 ) 

VILLAGERS 

ASSOCIATED 

WITH 

AGRICULTURE 

IMPACTS OF FLOOD ON CULTIVATORS AND NON-

CULTIVATORS 

          CROP LIVESTOCK HOUSES PROPERTY DOCUMENTS 

CULTIVATOR 18.35 22.36 29.82 9.17 2.29 

NON-CULTIVATOR 13.65 16.64 22.18 6.825 1.71 

                O         O^2                E            O^2/E 

26 676 18.35 36.84 

19 361 22.36 16.15 

29 841 29.82 28.20 

7 49 9.17 5.34 

1 1 2.29 0.44 

6 36 13.65 2.64 

20 400 16.64 24.04 

23 529 22.18 23.85 

9 81 6.825 11.87 

3 9 1.71 5.26 

  E = 143 O^2/E = 154.63 
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         = 1 * 4 

         = 4 

df = 4,  at 5% ( 0.05% ) level of significance the critical value is 9.488.  

The calculated value is 11.63, which is greater than the critical value. So, the calculated value 

is significant. Hence, the flood affected people are not associated with agriculture, the null 

hypothesis is rejected and the flood affected peoples are associated with agriculture, hypothesis 

is accepted. 

 The flood affected people in Kultali block have not given any governmental help in 

before and after flooding time. 

 Though majorly peoples were not agreed to migrate on a safe and flood protected place 

from flood affected area but they were agreed with build-up eco-tourism in this area. 

So, this is the positive site to improve their socio-economic condition to resist from the 

destructive effects of flood. 

 

RECOMMENDATION: 

 The concretised embankment and polysynthetic dam in this region should be 

constructed. 

 Creeks should not fill-up without any planning. Before any type of construction firstly 

EIA should be done. It can be said that the environment should not be harmed by the 

human activities. 

 Villagers need to plant more trees in the mangrove forest. Deforestation must be 

avoided and more trees should be planted. 

 After any kind of construction, abandoned waste material should not be dumped in the 

creek or on the bank of creeks. It should be disposed in appropriate places and proper 

site for this should be selected using geospatial technique like site-suitability 

assessment. 

 Housing should be built in villages away from the any types of wetlands and filling up 

of wetlands should be avoided. 

 Various types of mangrove afforestation programmes should be implemented by the 

government. Forestry is an important way to prevent the intensity of natural disasters 

in the region. 
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 Conversion of creeks into built up structure should be avoided. The slope of this lands 

is high and the elevation is very low. So when this area will be flooded then almost a 

large amount of the water of this region will come into this land and this land is filled 

with water. So the crops of this land will get totally damaged and on the other hand, the 

fertility of this land is lost. If these activities are not stopped the socio-economic 

condition of this area will completely break down. 

 Many government measures and policies need to be implemented to prevent disasters. 

After the devastating effects of floods, government authorities need to make 

arrangements for the affected people like provisions of safe relocation, rebuilding, 

rehabilitation and compensation from flood-prone areas. Besides, all health protocols 

should also be maintained in rehabilitation centres, temporary camps and cyclone 

shelters 

 Without harming the environment and filling up the creeks, the eco-tourism could be 

popularised in this location sustainably. Through this eco-tourism many people will 

become employed and the economic condition of this region will improve. 

 

CONCLUSION: 

Sundarban is braided by too many streams. The Sundarbans is one of the largest wetlands in 

India. It is located in the Ganges Brahmaputra delta region. The Kultali block region is 

surrounded by rivers, tributaries and creeks. But over time, as a result of human activity, these 

wetlands are deteriorating and the amount of wetlands is declining. People are gradually filling 

up wetlands and deforestation to meet their needs. As a result, the tendency of cyclones is 

increasing and at the same time the tendency of floods is also increasing. Both the wetland and 

the mangrove forests along its banks play an active role in flood prevention. But as a result of 

human activities, these wetlands and forests are being destroyed. As a result, the number of 

natural disasters like cyclones is increasing and the severity of disasters like floods is also 

increasing. The economic condition of the people of this region is already very bad and when 

the floods hit them, their economic condition almost collapsed. It can be seen that man is trying 

to destroy nature in order to meet his own needs and is calling for the cause of his own 

destruction. The economic condition of the people of this region is already very bad. It can be 

seen that man is the cause of his own destruction by taking nature on the path of destruction to 

meet his own needs. To move forward from this situation, people need to be aware, spread 

environmental education among the people, carry out more afforestation programs, stop 
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unplanned wetland filling, improve the condition of river dams, we need to increase awareness 

activities, government support to improve infrastructural facilities. To improve the situation, 

self- employment opportunities by using the locally available skills and natural resources 

including eco-tourism development have to be set up. Through these employment will pave the 

way for improvement of their economic condition. In order to save the people from this 

situation, the people have to be active and at the same time the government departments have 

to be active in this regard. Through this, it is possible to overcome the problems caused by the 

economic and social misery of the people. 
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QUESTIONNAIRE: 

1. What are the major disasters you have faced in recent years: Cyclone / Flood / Drought / 

Earthquake. 

2. Location of creeks from your home: N / NE / E / SE / S /SW /W /NW. 

3. Distance of creeks from your home: 

4. What do you think about the past condition of creeks: 

5. Compare Creek Current to Past: 

6. Which side of the river was mostly erode: N / NE / E / SE / S / SW / W / NW. 

7. What percentage of creek was covered in the past: <25% / 25-50% / 50-75% /> 75%. 

8. Who is responsible for filling these creeks: Natural activity / Anthropogenic activity / 

Semi-natural activity. 

9. What percentage of creeks are covered in present days: <25% / 25-50% / 50-75% /> 75%. 

10. Creek covered area is used for any purpose: Agricultural land / House / Developmental 

project / Others. 

11. How many years ago they faced floods: <1 / 1-5 / 5-10 /> 10 years. 

12. What kind of damage did you face during the flood: Damage to house / Property / 

Damage livestock / Others. 
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13. How your financial situation was damaged during the floods: Very poor / Poor / Medium 

/ High / Very high. 

14. Which areas are most affected by floods: 

15. How much damage was caused to crops by floods: <25% / 25-50% / 50- 75% /> 75%. 

16. How much food grain do you produce per year: 

17. Location of mangrove forest in previous days based on current day: Far / Medium / Near. 

18. Do you have to go to market or have your needs met through production in your own 

field: Yes / No. 

19. Is there any excess production of grain: Yes / No. 

20. Current mangrove forest location based on past days: Far / Medium / Near. 

21. Are there any forests near your location: Yes / No. 

22. When mangroves were increasingly existing, natural disasters occurred: Increasing / 

Decreasing. 

23. Floods used to affect more mangrove forests in past either now they affect more 

mangrove forests: 

24. Are you a farmer? Yes / No. 

25. The land you are cultivating is: Own land / Rented / Shareholder. 

26. Condition of Creeks Dam: Very bad / Medium / Good condition. 

27. Government takes any initiative during floods: Yes / No. 

28. The government took any initiative after the flood: Yes / No. 

29. The government has filled the creeks for any government project: Yes / No. 

30. The kind of benefits what you want if you move to another location: 

 

31. If ecotourism is built here, do you agree with ecotourism: Yes / No. 
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PREFACE 

Many researchers from different aspect have studies the formation of Mid-Channel Bar in 

association with erosion of the bank and sediment deposition. The study on a Hooghly River is 

significant as the development of Bank erosion and sediment deposition. Present researcher has 

tried to bring out a conclusion about the sediment deposition and impact on the evolution of mid 

channel bar in Hooghly River courses.  

To this dissertation, present researcher has tried to analyze the Evolution of Mangaldeep Mid 

Channel Bar and its biological significance and tried to give proper discussion. 
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CHAPTER –I 

INTRODUCTION 

1.1 Background of the Study:  

Channel bar is the accumulation of deposited sediment within the channel. It begins once 

the flow velocity falls below the settling velocity of a particle, which obstructs the entrainment 

process (Prus- Chacinski, 1954; Leopold, Wolman, Miller, 1964; Knighton, 1984). Formation of 

channel bar is common for the channel having the presence of skew-induced secondary flow 

(Richards, 1982). Naturally meandering and braided rivers display ideal condition for bar 

formation. Meandering channel often displays unit bar while the braided channel (multi-thread 

channel) the compound bar (Smith, 1974). Perhaps Leopold and Wolman (1957) have first 

demonstrated the successive evolution of central channel bar formation in laboratory flume for 

the braided river condition. Later, Ashmore (1982, 1991), Thorne et al. (1993), Bristow and Best 

(1993), Ashworth (1996), Ashworth et al. (2000) have developed the model of mid channel bar 

evolution and their hydro-morphological characteristics. 

Mid channel bar is a very common fluvial unit mainly found in braided or meandering 

channel develops by accumulation of sediments. In other words, they are modified by the process 

of erosion as well as deposition and evolve comparatively over short period of time. Mid channel 

bar is the product of relationship between flow discharge and sediment load in the specific 

channel. Initially bar develops in the steeper section and immediately downstream of the channel 

confluence scour zone. The composition of mid channel bar is mostly dominated by sand, 

gravels, and other trace materials such as, clay, cobbles etc. most mid channel bars are not stable 

in nature in a location, however successive vegetation cover may stabilize the bar and with time 

may lead to form an island.  

A river carries and stores sediments from its beginning to end of its life cycle. The 

velocity of river is very high when it flows along the mountains. In this time river erode along its 

course. As river leaves the hill area and enters into a plain, the velocity of river decreases. So the 

eroded materials start to be transported in the middle course of river. The last part of the river 

near its mouth called lower course. In the lower course of the river, the transported sediments get 

deposited. When the transported sediments are deposited at any side of the bank of river, it 

creates a point bar. When the sediments are being deposited in the middle part of the river, it 

starts to form a mid-channel bar. 
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Favourable conditions for mid channel bar formation :  

1. An abundunt supply of bedload from upstream and by further contribution from tributari 

streams.  

2. Erodible bank  

3. High stream power often associated with steep slope and highly variable Discharge or under 

constant discharge.  

The machanism of central bar or mid channel bar formation was first described by Leopold & 

wolman in 1957, from laboratory flume experience (Ro Charlton, Fundamentals Of Fluvial 

Geomorphology, 2008). 

 

 

Figure 1.1: Initial mechanism of mid-channel bar formation (Ashmore (1991) 

1.2 Significance of the Study Area: 

The selected study area, Mangaldwip island has been recognised as a agricultural land. 

The island is highly enriched with different species of flora and fauna. Overall, the view from the 

island is so attractive to local tourists. On the other hand, the place is quite unsafe with deadly 

snake habitats. Nowadays, the location is started gaining popularity as a picnic spot and 

recreational place. 

 

1.3 Study area:  

The study area Mangaldeep island is located on the course of Hoogly river bank near 

Ranaghat, West Bengal. The latitudinal and longitudinal extension of the study area is from 23̊ 

07’ 49.69” N & 88̊ 29’31.23” E to 23̊ 07’18.24” N & 88̊ 30’30.10” E respectively.  

The perimeter of the study area is approximately 4.23 kilometer. The island covers near about 

0.71 square kilometer area as a part downstream of the Hooghly River.  
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1.4 Location Map: 
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1.5 Geological Setting and Physical Signature of the Study Area  

The Hooghly River or the Bhagirathi-Hooghly, distributary of the Ganges River in West 

Bengal, is an approximately 260-kilometre-long (160 mi). The Ganges splits into the Padma and 

the Hooghly near Giria, Murshidabad. The upper riparian zone of the river is called Bhagirathi 

while the lower riparian zone is called Hooghly. The districts of Hugli, Nadia, Howrah and North 

24 Parganas are geologically associated with the Bengal Basin or the Bhagirathi-Hooghly Basin. 

Geological Setting:  

The area is a part of stable self-zone which has geological imprints of Eocene Miocene 

shallow marine deposits (deltaic to estuarine) to quaternary floodplain deposits. The 

sedimentation in the Bhagirathi-Ganga flood delta plain is strongly influenced by sea-level 

changes during the late Pleistocene and Holocene. The near surface lithofacies in the Bhagirathi-

Ganga delta from West Bengal and Bangladesh is about 7000 years BP and younger in age. Sub-

aerial delta unit is restricted in Bhagirathi-Hooghly River having upper floodplain (high 

sinuosity, meander scars, point bars and ox-bow lakes) and lower floodplain (salt lakes, swamps 

and tidal channels of deranged nature).  

The area is a large alluvial plain that is spreading southward from the head of the delta 

which has formed due to succession of the Ganga river. The alluvial formation is in the district 

because of Ganga-Bhagirathi river system. The alluvial formation is found on the top of the 

surface in different layers and colours. This region is low lying area in the south-eastern part of 

Nadia district. The Churni river confluences with Hoogly river in this region. 

Four structural units of the basin are recognized in the western part of Bengal Basin-  

I) the ‘shield area’ (Archaean) disappears below a blanket of alluvium, and top-set is represented 

by early Cretaceous Rajmahal Basalt traps;  

II) The ‘basin margin zone’ (i.e. west of Rarh Plain) is marked by some Sub-surface domal 

structures, having a row of en-echelon faults;  

III) The ‘stable shelf zone’ of the basin (i.e. Middle East of Rarh Plain) is occupied by sediments 

of Mesozoic and Palaeogene age, having normal  faults (passing through the Jalangi-Debagram-

Burdwan-West Ghatal  areas);  

IV) The ‘deeper parts’ of the basin lie beyond the hinge-zone. 
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Figure 1.2: Geologic structural units surrounding Bengal basin (Bera,2017) 

 

Drainage 

The vast majority of the water that flows into the Hooghly River is mainly provided by 

the man-made Farakka Feeder Canal, rather than the natural source of the river at Giria. The 

Farakka Barrage is a dam that diverts water from the Ganges into the Farakka Feeder Canal near 

the town of Tildanga in Murshidabad district, located 40 km upstream from Giria. This supplies 

the Hooghly with water as per agreement between India and Bangladesh. The feeder canal runs 

parallel to the Ganges,and just above Jahangirpur the canal ends and joins with Bhagirathi River. 

The Bhagirathi then flows south through Jiaganj Azimganj, Murshidabad, and Baharampur. The 

river then flows south past Katwa, Navadwip and Kalna. At Kalna it originally formed the border 

between Nadia District and Hooghly District, and then further south between Hooghly District 

and North 24 Parganas District. It flows through Halisahar, Chinsurah, Serampore, and 

Kamarhati. Then, just before entering the Kolkata and Howrah, it turns to the southwest. At 

Nurpur it enters an old channel of the Ganges, and turns south to empty into the Bay of Bengal 

through an estuary about 20 mi (32 km) wide.  

Many rivers are laid out in this area. The main river i.e Ganga and its tributaries and 

distributaries dominate this area. The rivers which dominate this area are Bhagirathi-Hoogly, 

Churni, Jalangi, Mathavanga etc.  
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Figure 1.3: Drainage System of Bhagirathi-Hooghly River (Bera,2017) 

Climate 

The season of this area is similar to the others areas in lower part of West Bengal. The 

winter generally starts from November and ends at February. During these months wind blows 

from north and from north-east. There is very heavy dew at night during winter season. During 

march and april the weather becomes increasingly hot but the nights are comparatively cooler. 

The temperature sometimes decreases due to norwester  in evening. The summer temperature 

varies from 32˚ to 40˚ C whereas winter temperature ranges from 11˚ to 17˚ C. It causes heavy 

rainfall, lightning and thunder. Monsoon enters in the June or July, which helps to decrease the 

temperature . The climate of this region has high potentiality of floods because of low latitudinal 

location. 

Soil  

The part of study area belongs to younger alluvial soils, mainly composed of sands, silts 

and clays brought by rivers (Gangetic-alluvium mainly). The soil is dark-grayish brown to dark -

grey in color, mostly neutral soils are low to medium in humus, medium in available 

phosphorous, medium to high in available potassium, rich in calcium, and low in zinc and 

contain free calcium carbonate. The soil is highly arable, supports various types crop agriculture 

(i.e., rice, potato, wheat etc.).  

Natural Vegetation  

Vegetation is a general term used to refer the plant life of a region. In the present work, it 

includes the entire natural vegetative patches viz. shrubs, grasslands and woody trees, bamboo 

groves etc. Mainly tropical deciduous types of trees are found in the study area. 
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1.6 Review of the Related Literature  

The literature survey involves detailed study of a number of works related to the topic of 

research. A number of books, census monographs etc. have been consulted for the purpose of 

formulating research framework. 

 Lisle, et al (1991). Alternative bars are generally formed during migrating downstream 

in the rivers with moderate slope but it is not observed in steeper slopes. Sediments generally 

transports in this section. To understand the formation of alternative bars, flume in Froude 

modelling has done. 

Nanson,(1980). In the lower course of the river bed topography does not vary so much . 

the formation of channel bars occur in distinct stages. Point bars form at the convex side of the 

channel in the lower course mid-channel bar forms where the velocity is lower so that the 

particles settle down in the bed of river. Point bar generally grows of fine traction and suspended 

load.  

Ashworth,(1993). Anabranches of braided channels and production of new channel 

junctions as well as the formation of mid channel bar are related to each other. The spatial and 

temporal pattern of surface velocity changes as the mid channel bar grows. The sequence of 

channel has changed through different processes as development of confluence scour with flow 

coverage, exceedance of local transport capacity, initial stalling of course sediment in channel 

Bar growth, changes in velocity , migration of rivers etc 

Luchi, Zolezzi,(2010). Mid channel bars occur in meandering channels. It can be 

characterised transitional morphologies between pure meandering and braided river. Central bars 

generally divert the flows against two banks , this process is proposed as a possible cause of 

cross sectional over widening.  

Khan, Sharma, et al (2021). Growth of mid channel bar can be proceed with the 

braiding process which is also interlinked with growth, decay of turbulent energy. Turbulent flow 

mechanism also responsible for braiding as well as forming bar. Flow velocity plays as important 

role in this formation.  

1.7 Critical analysis of the Review and Research Gaps:  

From the review of the other studies/research it is found that the studies on development 

of mid channel bar are carried out on a large scale and mainly done by laboratory-based flume 

experiments that explains a general conception about the topic. Leopold in 1982 has found out 

that alternative bars are formed during migrating downstream with moderate slope 

Ashworth,1993 bring out the relationship between production of new channel junction and 
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formation of mid channel bar and the changes in velocity as the mid channel bar grows. Luchi, 

Zolezzi in 2010 found out that central bars divert the flows and this process is a possible cause of 

cross sectional over widening. Khan, Sharma et al in 2021 proposed that the formation of mid 

channel bar is interlinked to the braiding process which is also linked to the decay of turbulent 

energy. 

All the previous works on the channel bar have focused on formation, development, 

morphological characteristics and the typology of bar.There was no study found on a specific 

study area  or any field-based research conclusion on particular study area . Researcher wants to 

represent the hydraulic characteristics of  its  attached channels.  The present researcher also 

wants to study the spatio-temporal variations of Mangaldeep bar  on a basis of historic 

evolutionary records through detailed examination of secondary data from satellite and the 

biological significance of the island. 

 

1.8 Statement of the Research Problem 

From the Previous research findings, major gaps are revealed  

These are –  

I.  Absence of exploration of hydraulic characteristics of this particular study area.  

II. Absence of the year wise study of different parameters related to this  Mid Channel bar. 

So, the present research is entitled as:  “Evolution of Mangaldeep Mid Channel Bar 

and Its Biological Significance” 

 

1.9 Objectives  

I. To represent the spatio-temporal changes of Mangaldeep mid channel bar.  

II. To measure  the flow characteristics of attached channels of Mangaldeep mid channel 

bar. 

III. To find out the biological significance of the Mangaldeep char. 

 

1.10 Delimitation of the Study: 

In order to conduct the study, there has some delimitations in this investigation in the 

following way  

I. Due to an unusual and sudden outbreak of a global pandemic situation prevailing from and of 

March’2020 to till now,lesser field work has been committed for the dissertation paper for safety. 

II. Due to shortage of time, the work has been done in a brief.  
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CHAPTER –II 

DATABASE AND METHODOLOGY 

2.1 Database 

For conducting any kind of research work data base is very important in this research 

work. Data has been collected from  both primary and secondary source . Intensive visit to the 

study area, along with extensive literature review and experimental analysis of primary and 

secondary documents are the main three key methods to prepare any authentic research paper 

and for conducting the study. In this paper the investigation is done by an extensive qualitative 

approach along with detail observation and analysis of secondary data collected from various 

internet sources.  

Satellite images have been downloaded from USGS Earth Explorer, Landsat 8 OLI/TIRS 

C1 Level-1. Another data collected from Google Earth historic images acquisition date from 

2003-11-16 to 2019-01-20.  After collecting the data, these are arranged and analyzed with the 

help of recent computer-based technologies i.e., RS and GIS software (especially QGIS). 

 

Primary Data  

Primary information has been collected through intensive field survey with the help of 

GPS(Global Positioning System) and other instruments. 

 

Secondary Data   

 a. Satellite Images b. Google Earth 

Table:1  

Sl.No  Date Of 

Aquisition 

Projection Datum Resolution 

Mtr 

Source 

1 29.03.1975 UTM WGS84 60 Landsat 2 mss 

2 16.05.1986 UTM WGS84 30 Landsat 4-5 

TM C2 L1 

3 24.07.1995 UTM WGS 84 30 Landsat 1-5 

MSS 

4 14.02.2000 UTM WGS 84 30 Landsat 1-5 

MSS 

5 03.09.2005 UTM WGS 84 30 Landsat 7 

6 05.06.2010 UTM WGS 84 30 Landsat 7 

7 17.05.2016 UTM WGS 84 30 Landsat 7 
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Source: USGS, earth explorer 

 

2.2 Methodology   

Bright methodological consequences certainly give a special tint to the standard of research 

work. The methodology entails into some phases, which are required in different stages to 

formulate a research. Both qualitative and quantitative techniques have been used to identity and 

analyze the relevant parameters of fluvio geomorphological environment and its impact on land 

use of the study area.  Traditional mid-channel bars’ research methods included model simulation 

(Leopold and Wolman 1957), numerical method (Davoren and Mosley 1986; Ashworth et al. 

2000), historical maps and aerial photos analysis (Hooke 1986; Sanford 2007; Raška et al. 2016)  

The methods incorporated for the research work will be as following 

In the pre-field study collect primary data from the literature surveying a different journal 

paper. district gazetteers like River of Bengal & the topographical map of the study area was 

used to identify the location of the bars in the study arca & then was matchedwith different points 

of the Google Earth image.  

During Field study Researcher has taken a crass profile in a particular river by the using 

of total stations, & primary data was collected. Field study was done with the help of the Global 

Positioning System(GPS) & Some general information in that particular area by the local people. 

Finally in the Post-field study all primary data are to be collect & processing & then 

finally prepared a field book. 
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CHAPTER –III 

ANALYSIS AND INTERPRETATION 

 

3.1 Local Flow Characteristics 

Table:2 Calculation for determination of flow geometry and hydraulic properties of 

different cross-section 

Segment Total 

Width 

Mean 

Depth 

Cross-

Sectional 

Area 

Wetted 

Perimeter 

Hydraulic 

Radius 

Mean 

Velocity 

Discharge 

A-A’ 600 2.9 1740 605.8 2.87 .382 664.68 

B-B’ 1000 2.84 2840 1005.68 2.82 .320 .328 908.8 931.52 

C-C’ 1200 3.85 4620 1207.7 3.82 .271 .278 1252.02 1284.36 

D-D’ 700 3.7 2590 707.4 3.66 .419 .402 1085.21 1041.18 

E-E’ 500 2.58 1290 505.16 2.55 .306 394.74 

 

Five cross-sections are taken in a particular part of the Hoogly-Churni River to understand the 

channel geometry and flow characteristics of each cross-sections. 

Figure 2.1: Cross profile AA’ 

The cross profile AA’ is located in the upstream section. The cross-sectional area is about 

1740 m square. The wetted perimeter is 605.8 m and the hydraulic radius is 2.87 m. The total 

width of this cross profile is 600 m, the mean depth of this profile is 2.9 m, and the mean velocity 

of the area is 0.382  m/ sec. This profile is taken before the emergence of Hoogly-Churni river. 
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Figure 2.2: Cross profile B-B’ 

 

 

The cross-sectional area of the profile B-B’is nearly 2840 m square. The wetted perimeter 

is 1005.68 m and the hydraulic radius is 2.80 m. The total width of the profile is 1000m and the 

mean depth is 2.84 m. The water discharge of the right part of the channel after being dissected 

by the mid channel bar is 908.8 cubic m/sec. and the left part  is 931.52 cubic m/sec. This cross 

profile is taken at the front side of the Mangaldeep mid-channel bar. 

 

 

In the cross section CC’ is the widest among the five profiles covering area of 4620 

square mtr. The wetter perimeter is 1207.7 m and the hydraulic radius is 3.82 m . The total width 

of this cross profile is nearly 1200 and the mean depth is 3.85 m . the water discharge of the right 

part of the channel is 1252.02 cubic m/ sec and the discharge of the left side is 1284.36 cubic 

m/sec.This profile is taken in the nearly middle part of Mangaldeep char.  

 

 

 

 

 

 

 

 

 

 

 

Figure 2.3: Cross profile C-C’ 

 

Fig 2.3 cross profile C-C’ 
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Figure 2.4: Cross profile D-D’ 

 

The profile D-D’is taken at the back side of Mangaldeep char.The cross sectional area of 

this profile is 2590 m square. The wetted perimeter is 707.4 m and the hydraulic radius is 3.66 m. 

The total width of this profile is 700 m and mean depth 3.7 m. The water discharge in right side 

is 1085.21 cubic m/sec and in the left side is 1041.18 cubic m/sec.  

 

The cross-sectional area of profile E-E’is nearly 1290 m square and it is taken at the 

downstream section after Churni emerges with Hoogly. The wetted perimeter is 505.16 m and 

the hydraulic radius is 2.55 m . The total width of the profile is 500m and the mean depth is 2.58 

m. Water discharge of the area is 394.74 cubic m/sec. 

 

Figure 2.5: Cross profile E-E’ 
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FIG:2.6 RELATIONSHIP BETWEEN VELOCITY AND DISTANCE OF CROSS PROFILE A-A’ 

 

This profile shows the relationship between distance and the velocity of the river. Velocity of the 

stream has been measured in those cross sections which gives an idea about how the velocity 

changes with the distance. In profile A-A’ the value of y is 0.0004x+0.2043. 

 

Because of the presence of Mangaldeep mid channel bar, the hoogly river has dissected into two 

ways. So, the relationship of velocity and distance has shown by 2 diagrams. The right part of the 

river is showing in the diagram which represents cross profile B-B3 and it’s value of y= 

0.0009x+0.1021. and the left side has shown in the diagram which represents cross profile B7-

B10. 
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Cross profile C-C’ is showing also in 2 diagrams where C-C4 is showing in one diagram which 

represents the right part of the river and from C10-C12 is showing the left part of the river. 
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FIG 2.9 RELATIONSHIP OF VELOCITY AND DISTANCE OF CROSS PROFILE C-C4 
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Relationship of distance and velocity has also shown for the cross section D-D’ where the D-D2 

section represents right side of river and the y value is 0.001x+0.0368 and the left part of river 

has shown by the diagram of D6-D7 where the y value is 0.0005x+ 0.0007. 
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Lastly, the cross profile which is E-E’ is presented  in the diagram where the y value is 0.0005x + 

0.1354. 
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3.2 Nature of Mangaldeep Mid Channel Bar 
 

 

Mangaldwip char  is situated in the lower riparian zone of Bhagirathi-Hooghly river. The 

whole Bengal basin is geologically formed on the thick alluvium of Quaternary periods. Because of 

long course of Ganga River, it carries huge amount of alluvial materials along its way. This huge 

sediment amount are discharged through Bhagirathi Hooghly River to the Bay of Bengal. As a result, 

the overloaded materials tent to get deposited in the Hooghly river courses and form distinctive 

depositional features. Mid channel bar is a common unit formed here (such as mangaldwip and other 

like sabujdwip char, naya char,kaka island  etc.) including side bar natural levee, ox-bow Lake, point 

bar and several others hydro geomorphic units.  

 

 

 

3.3 Spatio-Temporal Changes of Mangaldeep Mid Channel Bar 

 

A keen observation on Google Earth historical imagery has been committed to analyze the 

spatio-temporal changes of Mangaldeep char. Here eight different images have been used to show 

the locational and aerial changes of the island from the initial formation till now.  

The formation of Mangaldeep mid channel bar over the years has been observed through 

google earth. This mid channel bar has formed by the combination of Hoogly and Churni. River 

Churni is a stream in Nadia district, which is a distributary of Mathavanga river. River Churni 

joins with river Hoogly at Shivpur near Chakdah. As these rivers are on lower gangetic plain, 

they carries a huge amount of sediment and deposits all the sediment in the lower course. 

             The process of erosion and sedimentation are key components to form a mid channel bar. 

River, on its upper course erode bed and bank. As the velocity is very high at that time, the 

eroded materials can’t be deposited. When the river comes at its middle course it generally 

transports all the sediments to the lower part. At the lower course of river, river looses its 

capacity to transport the eroded materials further so the deposition occurs and over the time it 

forms bar. 
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The evolution of mid channel bar has developed throughout so many years. In the lower 

course, river deposits all the sediments, which were carried by it with the flowing of river. Over 

time, due to high concentration of sediments and the lower energy of river, these sediments get 

deposited. While depositing in the bed of river, it starts to increase in size. Flow convergence 

takes a ideal way to form mid channel bar. When streams converges the discharge increases. Not 

only the discharge, but also the supply of sediments increases. Which leads to formation of mid 

channel bar. 

Hoogly and Churni emerges in this particular study area. Which leads abundant supply of 

sediment that creates an ideal condition to form the mid channel bar. In this study area, the 

Mangaldeep mid channel bar has formed due to abundant supply of sediments. With the help of 

satellite imagery, the evolution is tried to find out. 

 

Mangaldeep Bar in 1978 

In 1978, the Mangaldeep mid channel bar wasn’t formed as seen in the satellite image.Though 

the nearby Gournagar char was formed at that time.  

 

 

 

 

 

 

 

 

 

Fig: 3.1 Mangaldeep in the Year of 1978 
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Changes of Mangaldeep Bar from  1978-2000 

In the year of 2000, the bar has formed in the middle of the hoogly river. Considered from source 

to mouth of the river, the Churni river meets the hoogly river from the left side. 

In 2000, satellite image shows that the bar has grown but it isn’t completely stable. Most of the 

area of the bar is consists of sand, which can be eroded easily. 

Though in this time, the area of this Mangaldeep bar was 470628.85 square meter. The length of 

the bar was nearly 1.5 kilometer and the width was approximately 0.42 kilometer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig: 3.2 Mangaldeep in the Year of 2000 
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Changes of Mangaldeep Bar 2000-2005 

With the help of satellite imagery the condition of Mangaldeep bar has presented. It seems that 

over 5 years the bar became stabilized than previous years. Though there is presence of sandy 

particles, still vegetation cover also can be seen, which partially denotes the stabilization of the 

mid channel bar. 

The area of Mangaldeep mid channel bar in 2005 was 532351.873 meter square which denotes 

the deposition of sediments and the area has increased nearly more than 60,000 square meter 

over the years and the length was 1.69 kilometer and width was 0.45 kilometer. 
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Fig: 3.3 Mangaldeep in the Year of 2005 

Changes of Mangaldeep Bar 2005-2010 

This satellite image is showing the condition of Mangaldeep mid channel bar in the year of 2010. 

In 2010, the area of Mangaldeep mid channel bar was 578536.59 meter square which also 

denotes the accretion of the bar and the length was 1.88 kilometer and the width was 0.48 

kilometer. The deposition rate has increased with time and that is why the area has also 

increased. 
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                                    Fig: 3.4 Mangaldeep in the Year of 2010 

Changes of Mangaldeep Bar 2010-2016 

The imagery of Mangaldeep char of 2016 is shown here. It is seen that the area of the bar has 

increased which denotes the deposition of sediments over 5-6 years. 

In 2016, the area of this mid channel bar was 593214.16 square meter, it has increased more 

14000 km and the length was 1.99 kilometer and width was 0.62 kilometer.  
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Fig: 3.5 Mangaldeep in the Year of 2016 

Fig:3.5 Mangaldeep in the year of 2016 

 

 

Changes of Mangaldeep Bar 2016-2022 

The present condition has shown through this picture. 

It is seen that the total area of Mangaldeep mid channel bar has become 632591.91 meter square 

which is increased by nearly 40,000km and the length and width are 2.1 km and 0.65 km 

respectively. 
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Fig: 3.6 Mangaldeep in the Year of 2022 

 

 

3.4 Changes in Left and Right Bank Of Mangaldeep Mid Channel Bar Over Years 

 

YEAR 
LENGTH OF LEFT 

BANK(KM) 

LENGTH OF RIGHT 

BANK(KM) 

2006 1.90 1.69 

2010 2.12 1.91 

2014 2.1 1.97 

2018 1.99 1.96 

2022 2.29 2.1 
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Fig:3.7  Long Profile Along The Left Bank Of The Bar 

In 2006, the length of Mangaldeep mid channel bar was 1.69 km. The elevation of this bar 

ranged between 3-6 meter. The right and left banks are demarcated depended on the source of the 

river. The right bank in 2006 was 1.69 km where the length of the left bank was1.90 km.  In this 

year the width of the mid channel bar was 0.45 km. These long profiles are showing the variation 

in elevation of both left and right bank. 

 

 

 

 

 

 

 

 

Fig:3.8 Long Profile along the right bank of the bar 

 

 

In 2010, the length of Mangaldeep mid channel bar was 1.88 km, elevation nearer the bank 

ranged from 3-6 meter. The length of the right bank was 1.91 km and the length of the left bank 

was 2.12 km. 

  

 

 

Fig:3.9 Long profile of the left bank of bar 
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In 2010, the length of Mangaldeep mid channel bar was 1.88 km, elevation nearer the bank 

ranged from 3-6 meter. The length of the right bank was 1.91 km and the length of the left bank 

was 2.12 km.   
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In 2014, the length of the Mangaldeep mid channel bar was 1.87 km and from the long profile of 

both left and right bank, it has seen that the elevation near to the bank is approximately 3-7 

meter. The length of the left bank in 2014 was 2.1 km and the length of the right bank was 

1.97Km. 
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The length of the Mangaldeep mid channel bar in 2018 was 2.25km and the length of left bank 

was 1.99 km and the length of right bank was 1.96 km. the elevation of left bank ranged between 

5-8 meter and the elevation in right bank ranged between 3-6 meter. 

 

The length of Mangaldeep bar has become 2.1 km in 2022. The elevation of left bank is ranging 

from 3-6 meter and in right bank it is ranging from 3-5 meter. The length of the left bank is 2.29 

km and the length of the right bank is 2.1 km.  
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3.5 Geometry of Mangaldeep Char 

 

YEAR AREA(M SQUARE) LENGTH(KM) WIDTH(KM) 

2000 470628.85 1.56 0.42 

2005 532351.873 1.69 0.45 

2010 578536.59 1.88 0.48 

2016 593214.16 1.99 0.62 

2022 632591.91 2.1 0.65 

 

Island Type: 

River islands can be divided into several types according to their distance from river, the 

season of their appearance, vegetation cover etc. Some of them are- 

Permanent Island: 

These islands are surrounded by water in all sides throughout the years and these are separated 

by the floodplain. 

Seasonal Island: 

These are the islands which appear in the dry season (summer) and disappears during high river 

water level (monsoon and winter) . They often go undergo changes due to fluctuation of water 

level of river. These islands are characterized by modernity, small size , height and low level. 

Some natural plans as weeds , swamps grow on these islands. 

Confluent island  

Island that are formed as a result of increased sedimentation within the island branch, which 

leads to its confluence with the nearest bank of the river. Because of this confluence, it is not 

easy to distinguish the island from bank of the river. 

Mangaldeep mid channel bar is a permanent island which is located in between the confluence of 

Hoogly and Churni. It has stabilised over 40 years ago. 

 

The Area of the Island: 

The area of the island shows the extent of sedimentation that are located within the course 

of river. The total area in 2000 of the river island within the study area was nearly 470628.85 

square meter and the length and width of the island was respectively 1.56 and 0.42km. In 2005 

the study area i.e the area of the island was 532351.873 square meter length was 1.69 km and 

width of the island was 0.45km. in 2010,  the length and the width was 1.88 and 0.48 km and the 

area was 578536.59 meter square. In 2016 the area , length and width of the island was 

593214.16 meter square, 1.99 km and 0.62 km respectively. Now the area of the island has 

become 632591.91 meter square and the length and width is 2.1 km and .65 km. 
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Shape of the River Island 

The shape of the island changes from time to time depending on the factors affecting 

them. They take different shape as striped, semi circular etc. to find out the shape of the island 

the equation of rotation ratio (Habeeb,2020) was applied.  

The formula is – 

Rotation ratio = maximum width * 100/ maximum length 

If the result is less than 15% the  shape of the island is striped and if its 15-26% the shape 

is longitudinal, if its 26-30% the shape is considered as arcs , if its 30-45% the shape is termed as 

irregular , if 46-59% the shape is round but if the result is 60-90% the shape is called as semi 

regular. 

     From the survey, after calculation, it has seen that the value of rotation ratio is nearly 30.9% 

for this island. So the shape of the island can be termed as irregular island. 
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3.6  Biological Significance Of Mangaldeep Mid Channel Bar 

 Vegetation succession has been observed 

through a field survey on the mid-channel 

bar named Mangaldeep in the river of 

hoogly-churni. As there is no settlement in 

this island, human intervention is lesser in 

the succession of natural Vegetation. 

Before 40 years the island became 

stabilized. 

Previously, when the bar started to form, 

mostly sediments particles were there. 

After forming the mid channel bar, generally 1st order vegetation started growing which are 

shurbs, grasses etc. 

These shurbs started to grow near the bank and 

then the 

successi

on 

began 

with 

those 

grasses 

and 

shurbs. Over time, it has grown inland. Some of local 

pioneer tress were also seen there. Later,after considering 

this mid 

channel 

bar as a eco tourism park, plantation took a 

major place in this area. 

 Different kinds of vegetation are seen here. In 

summer, jute plants are planted all over the 

island. As this is an eco-tourism park, various 

tress are planted artificially. But a lot of natural 

Vegetation also present there. As example, a lot 
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of shurbs are seen . Near the bank, the shrubs are different 

from the shrubss which are seen inland. In winter, most of 

the area of this island are cultivated with mustard. Other 

food grains like paddy , lentils, wheat are also farmed there.  

 

Most of the area is covered with coconut, Jamun tree, pepal, 

frangipani, changeable rose, casuarina, neem, Gulmohar, 

earpod wattle, and black bean tree, banyan tree, mahua tree 

etc. Various fruit-giving 

trees like different species 

of the mango tree, banana, jackfruit, Jamun, custard apple, 

litchi, citrus, pomegranate etc are present there. Various 

flowering trees such as roses, tugger, frangipani, Bel, 

Nayantara, bauhinia, and china rose are 

seen there . In some of the regions, 

aloveras are also planted. 

 

 Depending on this vegetation, many 

insects, birds and reptiles has grown there. 

 

 Small insects like fly, beetles, 

ants , ladybugs, mosquitoes, flea, 

termites, true bugs, mantis, 

earwig, houseflies, leaf Beatles etc 

are present there. Butterfly of 

different species are present on the flowers. In reptiles, mostly 

lizards, snakes and weasel are seen. 

 Different kinds of birds as Baya weaver, 

woodpecker, Indian roller, bulbul, parrot, 

common mayna, Robin, tailor bird, pied 

mayna, Indian oriol, jungle babbler, crow, 

dove, king fisher are seen in Mangaldeep. 

Ecosystem of this area is mainly dependent on the 

vegetation which are grown or planted here. The ultimate source of the energy is sunlight. 
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Sunlight provides energy to the plants. Sunlight energy serves as 

the primary source of energy in the ecosystem. This kind of 

energy flows from the plants to the secondary and tertiary 

animals. 

Detritus food chain is seen in many of the region in this area. 

Detritus food chain has continuous energy flow compared to other 

food chains. Energy for this type of food chain comes from dead 

and decomposed matter 

known as detrirus. When 

the leaves of the tress fall off, it started to decompose 

with time. During this time, various microscopic 

organisms depend on these leaves for their food. 

A fully completed grazing ecosystem is not seen here as 

there is no presence of such type of consumers as lion, 

tiger, rabbit, deer etc. 

The variety of trees attracts different types of birds 

which take shelter under the tress. Insects are also 

attracted by flower giving trees. So, different types of 

birds and insects are present here.   
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CHAPTER –IV 

MAJOR FINDINGS, DISCUSSION AND CONCLUSION 

4.1 Major Findings 

From the above discussion, there have been identified a number of highlighted view point 

regarding the study area, these are written as follows: 

a) Mangaldeep char is a former mid channel bar, with time it developing as a stable island. 

b) The stages of deformation of this mid channel bar is significant with changing locations as per 

dynamic nature of erosion and deposition of river borne materials. 

c)  As per satellite images, the island is still growing in areas by further deposition of sediments. 

d) The mid channel bar is highly enriched with various types of plant species and floral diversity 

and small life’s, standing as an important meso ecosystem.  

e) The Mid channel bar is considered as a Eco Tourism park. 

f) Some areas of this bar is being used as agricultural land also. 

4.2 Discussion 

Mid channel bar is intrinsically associating hydrogeomorphic unit with braided river 

system. Main mechanism behind the formation of mid channel bar is deposition of coarse debris. 

This deposition occurs where the flow become incompetent to transport the coarsest materials. 

This huge deposited sediment starts to alter the flow pattern leading the growth of the initial bar. 

Another triggering aspect of central bar development is, the initial bar  deposits are formed by the 

erosion and wholesale deposition of large amount of  bedload. In case of central bar formation, it 

appears to be more typical of situations where the bed shear stress is only just above the 

threshold moment, in other words, that a small variation in depth can alter the flow of water,  

incapable to transport coarser materials.  Mid channel bar may grow either at the confluence zone 

of streams as described  by Leopold and Wolman, or it also grows in a single channel course of 

river  accommodating favourable condition. 

Impact of mid channel bar formation to the river system: 

It critically change river ecology and characteristics. According to Bridge & Lunt (2005)river 

with mid channel bar have higher flow velocity and in braided channel usual transport relatively 

coarser sediment as bed load, unstable bank also found. Channel featured with large amount of 

discharge variability than others. 
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4.3 Conclusion 

 

From the morphological point of view, Mangaldeep Island is an important geomorphic unit  

acquiring a notable area on the Bhagirathi Hooghly River around 50 km. away from the deltaic 

coast near Bay of Bengal. The position of island influencing the nature of local hydrodynamic 

characteristics and more typically the pattern of sediment flow discharge. As a recent 

evolutionary geomorphic unit to understand the relation between main channel morphometric 

and non-morphometric variables the island requires furtherand vigorous exploration in future.In 

another aspect, the island is holding a distinct biodiversity that influencing the surrounding 

environment. The island is a hub for attracting various local migratory birds throughout the year. 

Lastly from the aspect of cultural development, hardly people know about the island, though it 

has been considered as a national forest, still it can be prepared for short time visiting place for 

interested people or researchers to develop a mutual relationship between nature and man. But 

the main philosophy of the development of the area should be nature centric. So, the island needs 

to get more attention and special concern from governing authorities for proper and scientific 

preservation of the area and the enriched territorial biodiversity. 
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APPENDIX 

PROFILE POINTS DEPTH DISTANCE(M) 

A-A’ A-A1 2.9 100 

 A1-A2 3.2 100 

 A2-A3 2.6 100 

 A3-A4 2.9 100 

 A4-A5 2.8 100 

 A5-A6 3 100 

B-B’ B-B1 2.5 100 

 B1-B2 2.52 100 

 B2-B3 2.1 100 

 B3-B4  100 

 B4-B5  100 

 B5-B6  100 

 B6-B7 2.9 100 

 B7-B8 3.2 100 

 B8-B9 3.3 100 

 B9-B10 3.41 100 

C-C’ C-C1 2.5 100 

 C1-C2 3.9 100 

 C2-C3 3.65 100 

 C3-C4 2.9 100 

 C4-C5  100 

 C5-C6  100 

 C6-C7  100 

 C7-C8  100 

 C8-C9  100 

 C9-C10 3.7 100 

 C10-C11 4.9 100 

 C11-C12 5.4 100 

D-D’ D-D1 3.7 100 

 D1-D2 3.1 100 

 D2-D3  100 

 D3-D4  100 

 D4-D5  100 

 D5-D6 3.5 100 

 D6-D7 4.5 100 

E-E’ E-E1 2.4 100 

 E1-E2 2.7 100 

 E2-E3 3.2 100 
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 E3-E4 2.5 100 

 E4-E5 2.1 100 

 

DISTANCE VELOCITY 

100 0.39 

200 0.402 

300 0.34 

400 0.382 

500 0.388 

600 0.392 

100 0.325 

200 0.331 

300 0.305 

700 0.329 

800 0.309 

900 0.313 

1000 0.332 

100 0.292 

200 0.281 

 300  0.253 

400 0.261 

1000 0.262 

                            1100 0.281 

                            1200 0.292 

100 0.419 

200 0.42 

600 0.407 

700 0.398 

100 0.291 
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200 0.301 

300 0.305 

400 0.312 

500 0.322 
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 PREFACE 
 

It is a great opportunity for me to have a master’s degree in Geography, from Bhairab Ganguly 

College. In the accomplishment of this degree by submitting this project on “SEDIMENT 

TEXTURE ANALYSIS AND COASTAL DYNAMICS- A CASE STUDY OF DIGHA 

COAST” subject to the limitation of time, resource and due to the situation of past few months, 

every possible attempt has been made to study the area deeply. 

Many researchers from different aspect have researched on different part of the coast and on 

different perspective. Presently I have tried to show the sediment texture analysis of the entire 

Digha coast from Gadhadharpur New Digha to Gadhadharpur Old Digha area. 

 The whole project consist of  chapters 

1. Chapter I: Introduction 

2. Chapter II: Study Area 

3. Chapter III : Dynamicity of shoreline  

4. Chapter III : Methods and methodology 

5. Chapter IV : Conclusion 
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ABSTRACT 
 

Present research has been discussed on sediment textural characteristics of coastal beach. 

Sediment plays a very important role of document landform formation. Various statistical 

parameters such as The Graphical Mean Grain Size (Mz), The Standard Deviation (σ1), The 

Skewness (Sk) and The Kurtosis (kG) are used to evacuate aforesaid concern. Mean grain size 

(Mz) is used to find out  dominance grain size. Standard deviation (σ1) is the sorting nature of  

the soil or sediment. Skewness (Sk) measures costiveness of the skewed and also the kurtosis 

(kG) quantifies sediments nature are the mesokurtic to very leptokurtic.The Bivariate Scatter 

Plot and Model Plot according to FOLK AND WARD After 1957 is also calculated. In 

addition, Linear Discriminant Analysis (LDA) is used to analyse  environment of deposition. 

Shoreline Dynamicity is shown of year 2013,2018,2022 and also the net accretion and erosion 

is shown.Total area change is also calculated. 
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CHAPTER I 

INTRODUCTION 
 

 

 

 

 

 

 

 

 

 



 

 

 

1.1INTRODUCTION 

Sediment analysis is the sequential process of collecting sample of sediment and analysing the 

shape size concentration and mineral content. The sampling depends on method of sampling, 

sampler used, methods of particle size distribution analysis, mineral analysis methods, stream 

velocity and depth. sediment analysis is important in determining it suitability for various uses 

as well as studying the sedimentary environments and geologic history. The characteristics and 

dynamics of sediments give the researchers idea about the behaviour of the coastal morphology 

due to depositional and erosional activity. There are other certain factor like waves, angle of 

wave attack, process of longshore drift tides, wind, currents factors that interrupt in the process 

of transportation of sediments. The analysis of waves and the sediment plays an important role 

to understand the physical process. The most dynamic process in the coastal area is the 

shoreline change. Tidal inundation and sea level, erosion-sedimentation, Sea level rise plays 

the main role. Building of seawalls, breakwaters land reclamation by the advancement of 

artificial shoreline and removing beach material also effects on the coastal change. To see the 

shoreline changes GIS and Remote Sensing, DEM also used. Shore protection projects can 

reduce the long-term erosion and also reduce the flood damage. 

                                                      They are to define the zone of shoreline both the temporal 

and spatial scale are important. The whole physiographic survey can be done only under spatial 

scale. It covers the scale zone where there is any coastal change in the plan / profile that 

influences the adjacent coastline.it is an area where the sediments move and exchange with the 

adjacent beaches are negligible. Physiographic unit is described as the limits of an area where 

effects of coastal dynamic are needed. Whereas in temporal scale for the short time coastal 

dynamics need short time interval (covering the observed period analysis of the daily 

phenomena), whereas in long term, long time needed (in seasonal phenomena at least a time 

step of ten years is required. 
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1.2 LITERATURE REVIEW 

Most fundamental physical property of a sediment is the grain size (Nayan Dey, 2019). To 

understand the most significant physical property of sediment grain size is one of the most 

commonly used parameter for understanding the processes that involves in the process of 

transportation and deposition of sediments ( (Inman.D.l., 1952; Folk R. a., 1957; Mason C. F., 

1958; Friedman G. , 1961; Krumbein, 1963; Nordstrom, 1977; Parthasarathy, 2016; Dyer, 

1986). Characteristics and dynamics of sediment is important for the research that provides 

information on the coastal environment (U.K.Pradhan, 2020). Still now the fundamental goal 

of sedimentology is derived from the environmental interpretation of grain size distributions 

found in sedimentary deposits (Patrick, 1985). Still now some of the pioneering studies on 

grain size characteristics are referred by many researchers. 

                                         The chemical analysis of the sediments is an efficient tool for the 

water-quality management. Measurements comprises of these three steps: sampling and the 

sample preparation; grain size is the important sediment feature; and analytical procedures 

which focuses on the standardized extraction schemes and reference materials. It may be also 

considered as an unbroken chain of comparisons. Moreover further steps are split with the 

regard to some specific purposes: sediment-quality assessment, which includes the biological 

effects; coupling sediment-quality data with the erosion-risk evaluation; resuspension of the 

anoxic sediments due to chemical changes ; and, themodeling of the chemical sediment data. 

(Fo¨rstner, 2004). 

                                    Grain-size parameters are required and therefore the mean size of 

medium to very coarse silt has been proved to be an useful measure of the speed of the 

depositing flow (I.N.McCave, 2008).To understanding of present and past earth surface 

processes the study of sedimentary systems and processes is very essential. The Three main 

factors interact in dynamic sedimentary systems: a) The size, shape and specific gravity of the 

sedimentary particles, b) the two and three dimensional morphology of the system, and c) the 

forces acting upon the system (Hartmann, 2007).Grain size testing is simple and informative, 

routine wise performed to understand the soil mechanics and classify soil (Fredlund, 2000). 

                                To differentiate the recent and the ancient sediments knowledge of 

sediment size and pattern is required  .To show the frequency distribution skewness, mean, 

kurtosis, sorting were used to see the precipitation of sediments when they re-entered the 

natural environment (Folk R. , 1964; Dyer, 1986; Weltej, 2004; Wachechka-Kotkowska, 

2 
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2011).Along the east coast of India sediment is influenced by current pattern and reversal wind 

(Shetye, 1993; Schott, 2001) therefore resulted in northerly movement of sediments during 

southwest monsoon and southerly during northeast monsoon (Chandramohan, 1991; Mishra, 

2001) The complex coastal processes which operated in the past have still left their imprints 

on the sediments till now (Ramamohanarao T. a., 2003). The sediment grain size distributions 

were shown in the bivariate plot and Linear Discriminant Functions (Sahu, 1964)for the 

interpretation of environments and mechanisms of sediment deposition. Sediments of the beach 

moves in cross-shore and also in alongshore because of the action of wind, waves, tides, 

tsunamis, coastal flooding, cyclone, storm. Mainly beach sediments transports by wind at the 

upper part whereas oceanographic conditions like tides, waves, currents are responsible for the 

uninterrupted transports of the sediments from swash and nearshore region up to the continental 

shelf. (U.K.Pradhan, 2020) 

                                The coastal region of Digha has experienced erosion because mainly due 

to natural and also of the manmade activity. Another factor that dominates the erosion is the 

longshore sediment transport. (Bijker E W, 1971; Chandramohan P, 1989).From the rivers of 

the variable magnitude and strength of wave and also the currents from the marine side which 

interplay between the clastic sediments also is an important factor for coastal erosion (J.Selvin 

Pitchaikani and Subrat Mukherjee, 2016). Wave dynamics and bathymetry region controls the 

sediment transport (Sanikumar V, 1997). Littoral drift current is the main characteristics along 

the east coast (Kunte PD, 2013) . The transportation of the sand material in the longshore 

direction due to waves and current in nearshore is called littoral drift (J.Selvin Pitchaikani and 

Subrat Mukherjee, 2016).Presently along the Sankarpur-Jalda of West Bengal the wooden 

poles were give so that the area can be saved from severe erosion. (J.Selvin Pitchaikani and 

Subrat Mukherjee, 2016). Seawalls along with the buffer blocks were also constructed in the 

shore from the severe erosion from Old Digha to New Digha (J.Selvin Pitchaikani and Subrat 

Mukherjee, 2016)(almost about 1.5km long).Various developmental activities are in progress 

along the coast under World Bank funded of ICZM project, which is essential to find out the 

suitable structure to protect the coast. (J.Selvin Pitchaikani and Subrat Mukherjee, 2016).Wave 

action and Tidal current both are held responsible in the influencing of shoreline change. 

(J.Selvin Pitchaikani and Subrat Mukherjee, 2016). 

                                     Digha coast stretches from mouth of tidal river Champa in the east to 

Udaipur (West Bengal, Odisha Border) (Nayan Dey, 2019). Digha  coastal beach divided into 

15 beaches, from west, the beaches and the elevations are Udaypur , Police Holiday Home 
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,Larika ,, then Hospital , Jagannath Temple , Aparajita  Cottage , then Blue View , 1st Gate , 

Saikatabas , Hotel then Breack Digha Mohana (Dey, Physical carrying capacity assessment in 

coastal tourist destination-a case study in Digh, West Bengal, 2017) (Mondal C. N., 2018). 

Sedimentologists are mainly concerned with three aspects of a particle size: (a) Techniques for 

measuring grain size and showing in terms of a grade-scale, (b) Quantifying methods for the 

grain size data and then presenting in graphical and then statistical form, and (c) Genetic 

significance of the data (Boggs, 1995). Mean grain size is not enough for making any positive 

statements; on recent sediments volumes of data must be collected before concluding. Be sure 

there is  certain correlation of grain size with the environment e.g. we usually do not find any 

conglomerates in swamps or in the silts on beaches-- but it can actually overlap. It can be solved 

by the integration of size analysis results with shape study, field mapping detailed, sedimentary 

structures study, fossils, thickness pattern changes, etc.  

 

1.3 OBJECTIVE OF THE STUDY 

The main objective of the study is- 

1.To show the textural characteristics of the beach. 

2. To interpret the environments and  sediment deposition mechanism 

3.To show the changes in shoreline and identify the accretion and erosion zone along the coast 

of Digha 
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1.4 METHODOLOGY 
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FIGURE 1. A: FLOW CHART OF METHODOLOGY 

                                                                     

METHODOLOGY 

PRE-FIELD PHASE 

LITERATURE 
REVIEW 

PILOT 
SURVEY 

   
   

FIELD 
PHOTOGR

APH 

COLLECTION OF 
SEDIMENT 
SAMPLES FROM 
DUNE 
FACE,INTERMEDIA
TE ZONE AND 
BEACH FACE 

  
  

  
  

  
  

  
    

  

  
  

   

  
 

 
  

 
 

 
 

 

 

DURING FIELD 
PHASE 

POST FIELD PHASE 

BIVARIATE PLOT 

LINEAR 
DISCRIMINANT 
FUNCTIONS 
(ACCORDING TO 
SAHU)  

GRAIN TEXTURE 
ANALYSIS 

SOFTW
ARE 

USED  
MS. 

EXCEL, 
GOOGL

E 
EARTH 
AND 
QGIS 

SHORELINE 
CHANGES OF 
YEAR 
2002,2012,2022 
FROM 
GOOGLE 

 

IDENTIFICATION 
OF ACCRETION 
AND EROSION 

ZONE BETWEEN 
2018 TO 2022 

5 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIG NO.1.B: FLOW CHART OF DATA ANALYSIS 
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PRE FIELD WORK 

The pre-field work is mostly based on the previous literature reviews.from different journals 

.authors or from any article.also different satellite images, the dats were collected.As a result it 

helped us with the idea of the study area and about their features and also did pilot survey. 

  

FIELD WORK 

The field work at Gadhadharpur,near New Digha was conducted. GPS  receiver and Dumpy 

Level was used for collecting 10 beach profiles along the beach and Zipper files were taken for 

the sediment collection along the profiles from dune face, intermediate zone and beach face. 

Collected field photographs. 

 

POST FIELD WORK 

Various statistical methods were used for the sediment textural analysis. Like mean grain size 

ACCORDING TO FOLK AND WARD 1957,sorting ACCORDING TO SUGANRAJ 

2013,kurtosis ACCORDING TO FOLK AND WARD 1957, and skewness ACCORDING TO 

FOLK AND WARD 1957,. Bivariate scatter plotting of mean vs sorting,mean vs 

skewness,mean by kurtosis were done.Model plot of mean vs sorting,mean vs 

skewness,skewness vs kurtosis,mean vs kurtosis,skewness by sorting,sorting vs kurtosis 

according to Folk and Ward(1957) Model Plot.Linear Discriminant Functions according to 

Sahu which is calculated under the following calculation  

Y1Aeolian: Littoral =3:5688M + 3:7016 σi² - 2:0766SK + 3:1135KG ……. Eq.(1) 

where if Y is ≥ - 2.7411, environment of deposition is beach/beach environment, and if Y is ≤ 

- 2.7411, aeolian deposit. 

Y2Beach: Shallow marine = 15:6534M +65:7091 σi² + 18:1071SK + 18:5043KG …… Eq(2) 

where if Y is ≥  63.3650, shallow agitated water deposit, and if Y is ≤ 63.3650, beach deposit. 

Y3Shallow marine : Deltaic = 0:2852M+ 8:7604 σi² - 4:8932SK + 0:0428KG ……Eq(3) 
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where if Y is ≥ - 7.4190, shallow marine deposit, and if Y is ≤ -7.4190, environment of 

deposition is deltaic 

Y4Fluvial: Turbidity = 0:7215M - 0:4030 σi² - 6:7322SK + 5:2927KG ………Eq(4) 

where if Y is ≥ 10.00, the fluvial deposition (or the deltaic deposition), and if  Y is ≤  10.00, 

then it is turbidity current deposition (turbidity current deposits) (Sahu, 1964) .  

 

TABLE NO.1 :  VERBAL TERM FOR MEAN GRAIN SIZE 

(ϕ) SCALE WENTWORTH SIZE CLASS 
-12 BOULDER  
-8 COBBLE  
-6 PEBBLE  GRAVEL 
-2 GRANULE  
-1 

  
0 VERY COARSE SAND 
1 COARSE SAND  
2 MEDIUM SAND SAND 
3 FINE SAND  
4 VERY FINE SAND 
5 COARSE SILT  
6 MEDIUM SILT SILT 
7 FINE SILT  
8 VERY FINE SILT  
14 CLAY MUD 

SOURCE: WENTWORTH(1992) 

TABLE N0. 2 VERBAL TERM FOR CALCULATED SORTING 

CALCULATED SORTING VERBAL SORTING 
<0.35ϕ VERY  WELL SORTED 
0.35 TO 0.50ϕ WELL SORTED 
0.50 TO 0.70ϕ MODERATELY WELL SORTED 
0.70 TO 1.0ϕ MODERATELY SORTED 
1.0 TO 2.0ϕ POORLY SORTED 
2.0 TO 4.0ϕ VERY POORLY SORTED 
>4.0ϕ EXTREMELY POORLY SORTED 

                                           SOURCE- FOLK AND WARD (1957) 
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TABLE 3.VERBAL TERM FOR CALCULATED KURTOSIS 

CALCULATED KURTOSIS VERABAL KURTOSIS 
<0.67 VERY PLATYKURTIC 
0.67 TO 0.90 PLATYKURTIC 
0.90 TO 1.11 MESOKURTIC 
1.11 TO 1.50 LEPTOKURTIC 
1.50 TO 3.00 VERY LEPTOKURTIC 
>3.00 EXTREMELY LEPTOKURTIC 

                                         SOURCE- FOLK AND WARD (1957) 

TABLE NO. 4: VERBAL TERM FOR CALCULATED SKEWNESS 

CALCULATED SKEWNESS VERBAL SKEWNESS 

>+0.30 STRONGLY FINE SKEWED 

20.30 TO 0.10 FINE SKEWED 

0.10 TO -0.10 NEAR SYMMETRICAL 

0.10 TO -0.30 COARSE SKEWED 

<-0.30 STRONGLY COARSE SKEWED 

 
 

 

 

1.5 SIGNIFICANCE 

This research helps in understanding characterization of beach morpho-dynamics and hydro-
sedimentary analysis. It also provides information on how the environment has been subject 
to change due to natural or human made factor that is linked to environmental change. 
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CHAPTER -II 
STUDY AREA 

 
 

 

 

 

 



2.1 LOCATION OF THE STUDY AREA 
                      By the regional tectonic activities, quaternary, Holocene sea-level fluctuation and 

sedimentation history the sedimentary geology of the great Bengal basin has been totally 

controlled. (Banerji, 1984; Hutchison, 1989; Acharyya, 2000; Goodbred, 2000; Morley, 2002; 

Alam, 2003; Sikder, 2003; Mukherjee, 2009; Jana, 2018) 

                      Digha is located in Purba Medinipur, West Bengal. Along the eastern coastal of 

India at 21’37’0.25’N and longitude 87’31’35’E. It is located 187 km from Kolkata. Digha   is 

having a a low gradient with shallow sand beach which extends up to 7 km in length and also  

has gentle rolling waves.It is the only sea board urban area of West Bengal that has a major 

tourist destination in the eastern coastal of India. The Digha coast stretches from the mouth of 

the tidal river Champa in the east to Udaipur (West Bengal, Odisha Border). The Digha coastal 

beach is divided into 15 beaches from west the beaches are Udaipur(80.32)m, Jatranala 

(1632.9m), Police Holiday Home (304.73m), Larika (656.42m), Hospital (368.90m), 

Jagannath Temple (170.00m), Aparajita Cottage (342.00m), Blue View (161.60m), 1st Gate 

(260.30m), Saikatabas (154.51m), Hotel (362.57), Breack (260.00m), Digha Mohana 

(1662.60m) (Dey, Physical carrying capacity assessment in coastal tourist destination – a case 

study in igha, 2017; Mondal C. D., 2018).Through it 4 creeks are mixing with the sea. This 

way 5 sectors have been partitioned by 4 intervening inlets.  

                                              The study area lies between Gadhadharpur in New Digha to 

Gangadharpur in Old Digha . The longitude and latitude extensions are 21’37’N to 

21;37;31.45’N and 87’30’06.83’E to 87’31’55.96’E  
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DIGHA 

FIG NO. 2: LOCATION OF STUDY AREA 
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2.2CHARACTERISTICS OF THE AREA 
 
2.2.1 CLIMATIC CONDITION 
 
The climate of the coastal belt is the prime factor which advocates development of the Digha 

as a resort for summer days (March-June). Normally the temperature does not exceed 30º C 

and during winter (Nov-Feb) it falls below 20ºC. During winter the temperature drops below 

10ºC , it is the lower in the decade. During summer month, moderate wind blows form south-

west and normally it continues during the monsoon (June- Oct) season. The winter gentle bracts 

from north to the south-east. Monsoon season generally starts from the first week of June and 

normally the condition continues up to September and even some time extends upto middle of 

the October. The trend of maximum intensity of the rainfall recorded in area that identifies 

between July to September. The monsoon generally associated with the depressions which 

rarely intensify to a cyclonic storm but at initial stage and recession stage of the monsoon. 

Accurate of medium intensity storm with the strong wind blowing from south-east to north-

west is a very common in this area. 

  
FIG 3: SHOWING AVERAGE MONTHLY RAINFALL AND TEMPERATURE OF 

DIGHA 

SOURCE: - CLIMATE DATA.ORG 
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2.2.2 GEOLOGICAL STRUCTURE 

In the Sankarpur area, development of dune feature is very less conspicuous. Zone of dunes 

and the inter dune belt of the recent formation 

Geologically they are the marine region which together with some fluviatile and aeonian 

sediment. 

To the  north of the dune belt,, lies the older Pleistocene formation which belongs to Eocene 

age upto 10 km. north of Digha.Generally the surface of the region is flat more or less with a 

very gently gradient towards the clay, embankment mode for the protection from the high tide 

waves and the sand ridge are the only exception.Beach area of the Digha is known to be as 

marine erosion prone area. The sand dunes runs parallel to the coast through Digha from the 

east to west. Dune in this region creates problems for township area 

2.2.3 SOIL CONDITION 

Digha generally  consists of sand, silt, clay covering successively by beach.The soil in here 

comes of interaction of the river and tides. Therefore the soils of this area under study are (a) 

alluvial soil (b) sandy soil (c) saline soil. Alluvial soil mainly seen towards in land form away 

the coast. It is very fertile from coast in nature and therefore the different type of the crops 

mainly rice, vegetable are grown here. Sandy soil is mainly available on the sand dunes and is 

generally devoid of the organic matter. In the belt of spill basin and along shoreline where the 

tidal water plays a grace role. The saline soil is found here, also in this area a number of salt 

pan is located. 
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CHAPTER-III 

SEDIMENT TEXTURE ANALYSIS 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



3.1 GRAIN SIZE PARAMETER  

The textural characterization and descriptions of sediment i.e mean (Mz), sorting (SD), 

skewness (Sk) and kurtosis (KG) have been widely used to reconstruct the depositional 

environment of the sediments (FOLK, 1954). The correlation between the size parameters and 

the transport process/depositional mechanisms of sediments have been established by the 

exhaustive studies from so many modern and the ancient sedimentary environments (Folk R. 

L., 1957; Mason C. a., 1958; Friedman G. M., 1967; Visher, 1969; Valia, 1977; Wang, 1998; 

Malvarez, 2001; Ramamohanarao T. K., 2003; Suresh, 2008; Anithamary, 2011) 

 

NOTE, FS = Fine Sand, VFS = Very coarse Sand, VWS = Very Well Sorted, WS = Well Sorted, MWS 

= Moderately Well Sorted, CS = Coarse Skewed, VCS = Very Coarse Skewed, NS = Nearly 

Symmetrical, MK = Mesokurtic, ELK = Extremely Leptokurtic, LK = Leptokurtic, PK = Platykurtic, 

VPK = Very Platykurtic, VLK=Very Leptokurtic 

 

 

3.1.1 DESCRIPTIVE ANALYSIS OF MEAN GRAIN SIZE 

First we have the mean grain size in phi scale.. With the help of mean grain size we can 

understand whether the collected sediment is boulder, cobble,gravel, sand , silt clay or colloid 

in nature according to wentworth scale. It has been calculated on 10profiles of 37 samples from 

duneward to seaward region. After calculation we can see that samples are mainly under the 

range of 1.02 to 2.88 . That means samples were mainly from medium sand to fine sand range. 

Also if the beach is dominated by higher grain size depicts the sediments are finer in size. 
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FIG NO.4: SHOWIING MEAN GRAIN SIZE OF ALL THE PROFILES FROM DUNEWARD TO SEAWARD 
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3.1.2 AVERAGE GRAIN SIZE PARAMETER 

GRAPHIC MEAN(ϕ) 

Mean grain size (MZ) is a descriptive parameter of the grain-size that measures arithmetic 

average size of all particles in a sample (Baiyegunhi, 2017)  .Graphic Mean (Mz) is a measure 

of central Tendency (Suganraj, 2013). Mean size of sediments are influenced by source of 

supply,the transporting medium, and energy condition of the depositing environment (Folk R. 

L., 1957). Variation in the mean size is a reflection of  changes in the energy condition of 

depositing media and indicate average kinetic energy of  depositing agents (Sahu, 1964). The 

coastal sedimentologists use mean grain size helps for understanding of the origin of thenature 

of  sediment, accretion and erosional processes within a coastal environment. The Graphic 

Mean (Mz) is calculated by MZ(ϕ)=(ϕ16+ϕ50+ϕ84)/3, after Folk and Ward 1957.In Digha 

coast grain size is shown in 3 parts Dune Face(DF), Intermediate Zone (IZ) and Beach 

Face(BF). Maximum grain size was for DF is 2.828 and Minimum grain size is 1.02 and the 

average is 2.14 which depicts very fine sand in this region. In IZ maximum is2.84  and minimum 

is 1.03 and average is 2.20  which depicts very fine sand. In BF maximum is 2.88 and minimum 

is 2.15 and average is 2.53 which depicts fine sand according to Wentworth Classification. 

Fine grain sediments depicts that the Digha beach is an old beach and also prone to wave and 

wind erosion. 

SORTING (σ) 

The standard deviation or grain-size sorting is the measure of a range of the grain sizes present 

and degree of spread or scatters of these sizes around the average/mean size (Baiyegunhi, 

2017). Standard deviation measures  sorting of the sediments and indicates fluctuations in  

kinetic energy or velocity condition of the depositing agent (Sahu, 1964). Inclusive graphic 

standard deviation is a mathematically expression for the sorting (Baiyegunhi, 2017). Sorting 

has inverse relation with the standard deviation (Venkatesan, 2017). . Lower  magnitude of 

sorting indicate uniformity in the sediment diameter while the higher magnitude depicts 

assemblage of the various types of the sediments. Some researchers revealed that the  better 

the sediment sortings are representation of the either fine or coarse sediments than the poor 

sorting sediments (Griffiths, 1951; Inman, 1955). The graphic standard deviation (σ1) is the 

measure of sorting or uniformity of particles size distribution and it is calculated by the formula, 

Standard Deviation(1)= (φ84 – φ16)/4 + (φ95 – φ5 )/6.6 (Suganraj, 2013), after FOLK and 

WARD(1957). Maximum SD in DF is O.78 and minimum 0.55 is and the average is 0.65 which 
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signifies that the region is moderately well sorted region. Maximum SD in IZ is 0.84 and 

minimum is 0.42 and the average is 0.64 which signifies that the region is moderately well 

sorted region . Maximum SD in BF is 0.83 and minimum is 0.54 and the average is 0.63 which 

signifies that the region is moderately well sorted region. So, it can be understood that the 

sediments in this regions are uniform in nature.  

GRAPHIC KURTOSIS(KG) 

Kurtosis of a sediment grain size distribution, it measures the ratio of the  sorting at its 

extreme(tail) portion of the sediment distribution to the sorting of the central portion. Kurtosis 

is not  sensitive parameter to measure accretion and erosion of the sedimentary environment 

(Friedman G. , 1961) rather it provides information about the quality,  the state and the 

condition of peakedness or flatness of  sediment distribution. It is represented mathematically 

as the  KU = (φ95 – φ5 )/2.44(φ75 – φ25). If the tails are better sorted than central portions, 

then it is known as platykurtic, whereas on the other hand, we define leptokurtic if  central 

portion is better sorted (Suganraj, 2013). When both are equally sorted then the mesokurtic 

condition prevails (Parthasarathy, 2016). The values of collected sediments sample ranges from 

1.61 to 0.70 and the average is 1.05 in DF isMesokurtic( normal peakedness). The values of 

collected sediments sample ranges from 1.74  to 0.65 and the average is 0.99  in IZ is 

Mesokurtic. The values of collected sediments sample ranges from 0.58 to 1.73 and the average 

is 0.89 in BF is Platykurtic. . Mesokurtic sediments towards north region results in sorting of 

extreme portion of  the sediment distribution is poor as compared to central portion 

representing the accretion environment. 

SKEWNESS (Sk) 

Skewness measures  asymmetry of a frequency distribution (Venkatesan, 2017). Graphic 

skewness (Sk) measures systematic distribution or predominance of the coarse or fine 

sediments (Suganraj, 2013). It is quantified by following formula, SK = (φ16 + φ84 – 2φ50)/2 

(φ84 – φ16) + (φ5 + φ95 – 2φ50)/2(φ95 – φ5 ). Positive skewness indicates either of the 

dominance of the finer sediments or an area of deposition while the negatively skewed 

sediments indicates either dominance of coarse sediments or the erosional environments due 

to the high energy environment (Duane, 1964). The sediment collected from the samples ranges 

from 0.40 to -0.54 and the average is 0.08 in DFis finely skewed . The sediment collected from 

the samples ranges from 0.40 to -0.54 and the average is 0.10 is finely skewed. in IZ. The 

sediment collected from the samples ranges from0.47 to -0.57 and the average is -0.01 is coarse 
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skewed. in BF.it can understood that the sediments near the beach face winnowing action of 

fine particles with high wave energy.Skewness depicts the state and nature of energy of 

depositional agent and not with the depositing medium. 

 

FIGURE NO.5: SHOWING AVERAGE VALUES OF GRAIN SIZE STATISTICAL PARAMETERS, 
DIGHA COAST (A)MEAN SIZE; (B) SORTING; (C) KURTOSIS, (D) SKEWNESS 
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3.1.3 BIVARIATE SCATTER  PLOT  

Scatter plots between the certain parameters are  helpful to distinguish between different 

depositional environments of sedimentation, interpret the energy conditions, medium of 

transportation and in turn aid in identifying the environments (Folk R. L., 1980). Scatter plots 

between the mean versus standard deviation, mean versus skewness and lastly mean versus 

kurtosis were drawn to understand relationship between different parameter and how it 

translated into elucidating the nature of depositional environment. Bivariate plots might help 

us to understand the mode of deposition and results in identifying the environments. 

              Bivariate plots between sediment statistical parameters often helpful to understand the 

nature of the energy conditions, mode of transportation and the deposition . In the first 

figure(6a) relationship between mean grain size vs sorting of Digha coast is shown. According 

to (Griffths, 1967) explained that both the mean grain size and the sorting are hydraulically 

controlled, therefore in all sedimentary environments best sorted sediments have the mean size 

in fine sand size range.It can be seen that the sediments are mainly clustered around fine sand 

to medium sand and the size ranges from well sorted to moderately sorted. 

                               The Figure (6b) shows the correlation between mean sizes versus kurtosis. 

The relationships shows that most of the sediments are clustered near platykurtic to low range 

of very leptokurtic range and also they are from medium sand range to fine sand range. The 

Figure (6c) shows the correlation between mean size versus skewness the sediments collected 

are mostly clustered near the symmetrical to fine skewed (positive skewness value) in fine and 

medium sand and some are present in very coarse skewed range(negatively skewness value) in 

fine sand range. Sediments of the negative skewness occur in the high energy environments 

(Karuna Karuda, 2013).The positively skewed sediments infer in the unidirectional (channel 

flow) transport in a sheltered low energy environment (Brambati, 1969).Normally, most of the 

beach sediment are the strongly fine (positively) skewed, which suggests that sediments are 

deposited by the waves and the currents under high energy conditions (Duane, 1964). From 

this correlation it clearly states that most of the sediments are deposited from the adjacent dunes 

and the beach ridges from aeolian processes to the beach font . 

                                     Sediment size also helps us to understand the transportation process and 

erosion.In this case. 
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FIGURE NO.6: BIVARIATE PLOT (A) MEAN vs SORTING (B) MEAN vs KURTOSIS (C) MEAN 

vs SKEWNESS  
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3.1.4 BIVARIATE MODEL PLOT AFTER (FOLK AND WARD 1957) 

 

 

  

                FIG NO. 7: MODEL PLOT ACCORDING TO FOLK AND WARD(1957) 
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MEAN SIZE VS SKEWNESS 

FIG the plot OF MEAN SIZE vs skewness showing clustering of value few inside the 

established trend curve and few outside the curve.The trend line is known as sinusoidal .From 

the graph we can understand understand it is unimodal in nature and almost most of the 

sediments are near symmetrical,but addition of increasing quantities of gravel mode impartas 

into negative skewness.When the sediment is more dominated by coarser mode then positive 

skewness can be seen.The plot shows that all the sediments are mostly clustered near the 

symmetrical skewed to very fine skewed (positive skewness value) in fine and medium sand 

grain size and some are present in very coarse skewed range(negatively skewness value) and 

is fine sand grain size. 

MEAN SIZE VS SORTING 

Mean size versus sorting shows samples are clustered around medium and fine sand(very 

coarse sand to coarse sand) and near the normal curve and the samples belongs from very well 

sorted to moderately well sorted.From the curve it can be understood there are very minute 

changes happened between the grain size and very clustering of samples in narrow region 

indicates very less mixing of sediments. 

MEAN SIZE VS KURTOSIS  

It has complex relationship.From the graph it can be understood that there are 2 or more grain 

size classes influencing the sorting in the central and in the index(tail) of the kurtosis also an 

inverted V is in the trendline 

SKEWNESS VS SORTING  

The trendline of skewness vs sorting gives scatter trend in circular pattern.This happens due to 

two reasons firstly either mixture of two modes in equal proportions in the bimnodal sediments 

or good sorting styles in unimodal sediment.The samples mainly clustered near moderately 

well sorted to moderately sorted inside the symmetrical and most of the samples are rightly 

skewed and unimodal in nature.Most extreme values of the skewness will shown by 1 mode 

dominant and other subordinate (Folk R. a., 1957) 

SKEWNESS VS KURTOSIS 

FIG the plot skewness vs kurtosis is a powerful tool for understanding the depositional 

environment.It depends on the proportions of two modes,normally pure sand mode represents 

normal curve and when other modes are added  it gets disturbed (Folk R. L., 1957). Extreme 
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high/low value kurtosis meansthat the sediments achived sorting in high energy environment. 

Normally the samples are plotted under normal curved area,which clearly depicts that it is 

nearly pure sand and sand-silt mixture in this graph. 

SORTING VS KURTOSIS 

(Folk R. L., 1957) Poor sorting is found out in bimodal mixture with the equal amount of 2 

modes,also these two will have thye lowest kurtosis, whereas the highest kurtosis is added with 

the dominated sample and other one with subordinate mode and moderately sorted. (Folk R. 

a., 1957) also mentioned that in unimodal sediments that are produced are normal kurtosis and 

are very well sorted.It falls in last category in unimodal and poorly sorted with flat to normal 

kurtosis in nature. 
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3.1.5 LINEAR DISCRIMINANT FUNCTIONS(LDF) 

In LDF, we applied the statistical analysis method that used in interpreting variations in 

characteristic, energy, and the fluidity factors with different depositional processes and the 

environment based on the grain size data (Sahu, 1964). (Sahu, 1964) introduced linear 

discriminate functions for the environmental interpretation and method uses all grain size 

parameter in form of a single linear equation,  which represents Y1 (Aeolian: beach); Y2 

(fluvial: turbidity); Y3 (shallow marine: fluvial) lastly Y4 (beach: shallow marine) values 

which were being analyzed (Venkatesan, 2017). In this study area (LDF) have been carried out 

using the following equations: 

After calculating all the above mentioned statistical parameters for all  the samples using these 

equations given above, it has been observed that the sediments from  study area were mainly 

formed under  the  aeolian/shallow agitated and beach/shallow agitated area. 

From the following equation it is understood that y1”s 32.43% falls under beach beach 

environment and 65.56 under aeolian deposition In y2”s 1005 falls under shallow agitated 

water deposit and Y’3 91% in shallow marine deposits and 8.18% in deltaic composition.and  

Y4’s 5.04 falls under fluvial deposition and 94.59% under turbidity current deposits. 
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FIG NO.8: LINEAR DISCRIMINANT FUNCTIONS PLOT. RELATIONSHIPS BETWEEN 

DISCRIMINANT FUNCTIONS  
(A)Y2ANDY1;  

(B) Y3 AND Y2; 
(C) Y3 AND Y4 (ACCORDING TO SAHU) 
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CHAPTER IV 

COASTAL DYNAMICITY 
 
 
 
 
 
 
 
 
 
 
 
 



4.1SHORELINE CHANGE ANALYSIS  

 
FIG NO. 9: SHORELINE CHANGE FROM NEW DIGHA GADHADHARPUR TO OLD 
DIGHA                                               

Shoreline is one among all of the landforms of earth that  having wide spatial and 
temporal variability. Geomorphic processes of the erosion and the accretion, the periodic 
storms, the flooding and sea level changes, the action of waves, tides and littoral transport 
continuously modify shoreline (Wright, 1984). Almost around 70% of the beaches are 
eroding (Bird, 1985).Different soft and hard engineering constructions have resulted in 
changes in coastal process and coastline (Bakker, 1968; Komar, 1976). 
With the help of satellite imagery shoreline changes have been shown of  year 
2013,2018,2022. From this we can understand that their has been a progressive rate of 
erosion(shoreline shifted toward landward) from 2013 to 2022.there are four creeks 
along the region that entered into the sea The Jatranala, The Shankarpur, The Jalda, The 
Pichabani. The coast is divided into 5 beach sector which is partitioned by 4 intervening 
inlets. It can be seen that 6 segments were drawn to show the total shifting of shoreline 
and the lines are AB Line, CD Line, EF Line, GH Line, IJ Line, KL Line along the study area. 
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  FIGURE NO. 9: SHIFTING AREAS IN METER OF 2013-2018 AND 2018-2022 

                                            From the above bar diagram we can understand that the Digha 

coastal beach has underwent erosion in the first segment in AB line from 2013 to 2022,where 

the net changes of the shoreline is 78.26m. In the next segment that is CD line from 2013 to 

2018 firstly the area had an accretion and the change in shoreline was 68.15m, next from 2018 

to 2022 accretion could be observed and the change in the shoreline was 7.3 m and the net 

change was69.9 m.In the 3rd segment that is EF  line the area had an EROSION and the change 

in shoreline was 69.89m next from 2018 to 2022 accretion could be observed and the change 

in the shoreline was  17.86m. In the 4th segment shoreline change was 32.84m,erosion from 

2013-2018 and 4.84 m erosion and the net change was 37.9m erosion.In the 5th segment from 

2013-2018 the area was eroded, 17.5m change in the shoreline.in the next phase from 2018-

2022 the shoreline change was 21.8m accretion happened and net change in shoreline was 

17.8m. Last segment from 2018-2022 the net change was 60.9m change in the shoreline 

towards landward region. 
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4.2 IDENTIFICATION OF ACCRETION AND EROSION OF ZONE 

 

FIG NO. 11 : ACCRETION AND EROSION ALONG THE STUDY AREA 

                  FIG shows the erosion and accretion in this area. As we can see in 2 places there 

has been erosion and other two we have accretion along the coast. 

                 

FIG NO.:12 TOTAL AREA OF ACCRETION AND EROSION 
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From the above figure it can be seen that zone 1 that total 1.83 km area was under erosion and 

in Zone 2 total 1.17 km was under accretion. zone 3 that total 0.77 km area was under erosion 

and in zone 4 total 1.51 km was under accretion and in the last zone total erosion was 0.68km. 

 

REASONS BEHIND THE CHANGES OF SHORELINE 

 SEA LEVEL CHANGES 

 Sea-level rise is an important consequence of climate change, both for societies and for the 

environment (Kumar TS, 2010).Thermal expansion of seawater and the widespread melting of 

the land rise are the ultimate product of global warming. Over the last 20 years due to the rise 

in the sea level it has affected in the coastal area and hence results in the fluctuations of coastal 

areas.Also there are other factors like longshore current, rip current, beach erosion also 

contributes in the change in shoreline analysis. The changes in the mean sea level when 

measured by the coastal tide gauges are called the relative sea-level changes (Church JA, 2001). 

Graph shows that MSL height was in increasing trend during period of 1990–2000 (Fig. 10a) 

which was in fact the same time span when shoreline also experience high magnitude of 

shifting from its earlier position (Fig. 10b). But the corresponding between the shoreline shift 

and sea level rise suggests the shift was more. Therefore, other than SLR, storm surge, dune 

stability, monsoonal dynamics etc. are important controlling factors 

 

 

 

 

FIG NO. : 13 AVERAGE MEAN SEA LEVEL VARIATION FROM 1972 TO 2006  
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SOURCE (Adarsa Jana, 2013): Shoreline changes in response to sea level rise along Digha Coast, 
Eastern India: an analytical approach of remote sensing, GIS and statistical techniques, Journal of 
Coastal Conservation And Management 

 

 

 

 

 

 

 

 

 

 

FIG NO.: 14  NET SHORELINE CHANGE, OVER THE PERIOD FROM 1972 TO 2010 

SOURCE (Adarsa Jana, 2013): Shoreline changes in response to sea level rise along Digha Coast, 
Eastern India: an analytical approach of remote sensing, GIS and statistical techniques, Journal of 
Coastal Conservation And Management 

TIDAL WAVES 

 During high tide in Digha tide wave may increase to 7m during cyclonic storm and these waves 
struck the base and starts dunes avalanching of sand from the dunes tops which is a common 
phenomenon. As a product it retreats of beach and the lowering of the beach profile. It was 
observed that the dunes erosion has been increased by the cyclonic storms (in 1943, 1950, 
1965, 1970, 1982, 1984, 1988, 1991, 1993,1995) in costal Bengal. This time in Digha coastal 
plane was lying below than 3 m height from MSL. There are seasonal reversals of the NE 
Winter to SW summer wind which play significant role for transporting dry sand of the 
subaerial beach causing mobilization of the dunes (Bhattacharya, 1996). 

REFILLING OF SANDDUNES 

Large amount of the sand dunes are transferred filling in the areas of low lying area. This 
disturbed the beach-dune equillibrium. Also for making dykes they are transoporting free sand 
this results in the sediment budget. 

CONSTRUCTION OF HOTELS AND RESORTS 

Construction of  the hotels and resorts for tourists is an important cause for  destruction of the 
coastal dunes at Digha. As earlier 1975 there were only few hotels but at present there are more 
than four hundred hotels at Digha coastal area. Maximum hotels and resorts have been 
constructed by clearing the sand dunes because it offers an open sea view. Without considering 
the Coastal Zone Regulation Act (1986), the private and the government hotels are built by 
flattening dune tops. These types of  the constructions are against the principle of dune sea 
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dynamics and these activities leads to the process of the massive erosion during period of the 
high wave attacks. 
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CHAPTER V 

CONCLUSION 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

5.1CONCLUSION 

From the discussion we can understand the sedimentary textural context is measured which helped to conclude 

about the nature, the formation and the future prediction of the Digha beach. The investigation of textural 

characteristics revealed that size distributions of mean values indicates the dominances of the fine grained nature  

and also the well sorted platform. According to energy variation model (The Mean Wave Height vs. The Mean 

Tidal Range) . Digha is subjected to moderate to the high energy section. Consequently, in the Digha coast the 

winnowing action is being acted by the removing of fine particles. Also very low percolation rate also influence 

the erosional work. Therefore the beach shape is changing from flat to concave shape. 

5.2Major Findings 

• The Digha beach is an old beach and also prone to wave and wind erosion. 

• The sediment sortings are representation of the either fine or coarse sediments than the 

poor sorting sediments 

• Over the last 20 years due to the rise in the sea level it has affected in the coastal area 

and hence results in the fluctuations of coastal areas.Also there are other factors like 

longshore current, rip current, beach erosion also contributes in the change in shoreline 

analysis 

• In Digha coastal plane was lying below than 3 m height from MSL. There are seasonal 

reversals of the NE Winter to SW summer wind which play significant role for 

transporting dry sand of the subaerial beach causing mobilization of the dunes 

• Beach nourishment- It is a process of placing additional sediment on the beach or in the 

nearshore region, wider and higher beach helps the beach from storm protection by 

providing coastal structures,create new habitat and enhance the beach for recreational 

activity. 
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TEXTURAL PARAMETER 

 

SAMPLE NO. MEAN SIZE(Mz) SORTING(σ1) KURTOSIS(kG) SKEWNESS(Sk) 
 

8 2.389 0.788 0.837 0.024 
 

13 2.014 0.557 1.369 -0.126 
 

14 1.02 0.597 1.059 0.097 
 

1 1.525 0.687 1.349 0.408 

DUNE 
FACE 19 2.284 0.715 1.393 0.142 
 

30 2.374 0.725 0.809 0.126 
 

23 1.71 0.711 1.033 0.101 
 

24 2.333 0.678 1.611 0.164 
 

33 2.828 0.579 0.706 -0.541 
 

36 2.556 0.591 0.732 0.286 
 

39 2.545 0.595 0.739 0.286 
 

9 2.796 0.533 0.653 0.024 
 

10 2.441 0.843 0.989 -0.126 
 

11 2.172 0.716 1.24 0.097 
 

15 2.286 0.729 1.351 0.408 
 

16 2.271 0.786 0.762 0.142 
 

17 1.446 0.779 0.886 0.004 
 

4 1.154 0.422 1.541 0.126 
 

5 2.35 0.791 0.863 0.101 
INTERMED
IATE ZONE 6 2.84 0.558 0.672 0.164 
 

2 2.6 0.595 0.723 -0.541 
 

20 2.393 0.747 0.856 0.286 
 

21 2.831 0.552 0.654 0.286 
 

29 2.005 0.593 1.274 -0.053 
 

28 1.034 0.589 1.178 0.178 
 

25 2.176 0.437 1.748 0.084 
 

32 1.805 0.677 1.032 0.076 
 

35 2.513 0.634 0.802 0.242 
 

38 2.562 0.563 0.711 0.34 
 

12 2.883 0.543 0.712 -0.575 
 

18 2.148 0.551 1.737 -0.022 
 

7 2.444 0.692 0.883 0.15 
BEACH 
FACE 3 2.578 0.624 0.773 0.206 
 

22 2.404 0.831 0.983 -0.037 
 

31 2.388 0.686 0.872 0.173 
 

34 2.593 0.575 0.587 0.479 
 

37 2.83 0.542 0.632 -0.491 

Note: Mz= Mean S. Note: M = mean, σi²  = inclusive phi standard deviation, SK= skewness and  



Kg =Kurtosis 

SHOWING GRAIN SIZE PARAMETER FROM DIGHA COASTAL 

BEACH 

           

 ITEM Mz(ϕ)      σ1 kG    Sk 

DUNE FACE MIN  1.02     0.55  0.73  -0.54 

 MAX  2.83     0.79  1.61   0.41 

 AVERAGE   2.14     0.66 1.06   0.09 
INTERMEDIATE 
ZONE MIN  1.03     0.42  0.65  -0.54 

 MAX  2.84     0.84  1.75  0.41 

 AVERAGE   2.20      0.66  0.99  0.10 

BEACH FACE MIN   2.14      0.54  0.58 -0.58 

 MAX  2.83      0.83  1.74  0.21 

 AVERAGE   2.53      0.63  0.89  -0.01 
 

CROSS PROFILE OF SAMPLE 1 
DISTANCE 
(KM) 

ALTITUDE 
(M) 

0 4.6 
0.021 3.5 
0.037 2.8 
0.056 2.4 
0.078 1.9 
0.079 1.9 

0.11 0.9 
0.139 0.2 
0.166 0.1 
0.189 0.05 

 

 

 



 

 

 

 

Y1 REMARK Y2 REMARK 
 
Y3  REMARK Y4 REMARK 

-3.0528413 BBE 105.0974 
SHALLOW 
AGIT -6.30347 SHALLOWMARINE 5.6745166 TC 

-0.6017389 BBE 91.17681 
SHALLOW 
AGIT -3.63001 SHALLOWMARINE 9.3225935 TC 

1.6654455 BBE 76.54724 
SHALLOW 
AGIT -5.36837 SHALLOWMARINE 5.4472849 TC 

0.4534379 BBE 101.3636 
SHALLOW 
AGIT -7.52215 DELTAIC 5.2165412 TC 

-1.4622669 AD 111.0821 
SHALLOW 
AGIT -6.2475 SHALLOWMARINE 7.7765197 TC 

-3.5315013 AD 102.0517 
SHALLOW 
AGIT -6.25614 SHALLOWMARINE 4.8542031 TC 

-0.4643015 AD 94.43024 
SHALLOW 
AGIT -6.19095 SHALLOWMARINE 5.7346389 TC 

-1.1410395 AD 113.8501 
SHALLOW 
AGIT -6.00771 SHALLOWMARINE 8.8324844 TC 

-4.6277684 AD 85.58148 
SHALLOW 
AGIT -1.58829 SHALLOWMARINE 9.1858314 TC 

-5.2490328 AD 97.56795 
SHALLOW 
AGIT -5.81655 SHALLOWMARINE 3.5548282 TC 

-5.1731751 AD 97.78813 
SHALLOW 
AGIT -5.85443 SHALLOWMARINE 3.5823286 TC 

-6.0221349 AD 91.30774 
SHALLOW 
AGIT -3.96136 SHALLOWMARINE 5.0970753 TC 

-2.2500889 AD 109.622 
SHALLOW 
AGIT -6.02997 SHALLOWMARINE 7.50419 TC 

-1.4417782 AD 105.7486 
SHALLOW 
AGIT -6.07456 SHALLOWMARINE 7.1884746 TC 

-2.1007247 AD 116.0726 
SHALLOW 
AGIT -7.67297 DELTAIC 5.7592621 TC 

-3.1176774 AD 103.8677 
SHALLOW 
AGIT -6.90021 SHALLOWMARINE 4.3988335 TC 

0.4733162 BBE 90.28944 
SHALLOW 
AGIT -6.3936 SHALLOWMARINE 5.3917554 TC 

1.9799319 BBE 76.58988 
SHALLOW 
AGIT -3.91836 SHALLOWMARINE 7.9703385 TC 

-2.9815005 AD 106.5594 
SHALLOW 
AGIT -6.71653 SHALLOWMARINE 5.2643999 TC 

-6.3181896 AD 96.52579 
SHALLOW 
AGIT -4.85206 SHALLOWMARINE 4.2767996 TC 

-3.7019269 AD 83.37842 
SHALLOW 
AGIT -1.79275 SHALLOWMARINE 9.1048573 TC 

-3.7037948 AD 107.5616 
SHALLOW 
AGIT -7.22435 DELTAIC 4.0306505 TC 

-6.6176682 AD 97.86664 
SHALLOW 
AGIT -5.3998 SHALLOWMARINE 3.3561271 TC 

-0.8837364 AD 92.96537 
SHALLOW 
AGIT -4.30922 SHALLOWMARINE 8.3073349 TC 

1.7881714 BBE 79.9094 
SHALLOW 
AGIT -5.68555 SHALLOWMARINE 5.545133 TC 

-0.880146 BBE 96.64319 
SHALLOW 
AGIT -3.54391 SHALLOWMARINE 10.0800078 FD 

-0.8803904 BBE 93.21202 
SHALLOW 
AGIT -5.74372 SHALLOWMARINE 5.9798957 TC 

-4.6270902 AD 100.2189 
SHALLOW 
AGIT -5.98721 SHALLOWMARINE 4.1731805 TC 

LDF VALUES AND DEPOSITIONAL ENVIRONMENT(AFTER 

SAHU 1964) 



-5.5516103 BBE 96.41121 
SHALLOW 
AGIT -5.83468 SHALLOWMARINE 3.0957557 TC 

-4.8680246 AD 83.57227 
SHALLOW 
AGIT -1.0906 SHALLOWMARINE 9.5006729 TC 

-0.1723661 BBE 101.5728 
SHALLOW 
AGIT -4.03238 SHALLOWMARINE 10.6692573 FD 

-3.7229095 AD 102.783 
SHALLOW 
AGIT -6.06136 SHALLOWMARINE 5.1480941 TC 

-4.9116121 AD 99.39083 
SHALLOW 
AGIT -5.70616 SHALLOWMARINE 4.3129789 TC 

-2.3659609 BBE 109.7548 
SHALLOW 
AGIT -6.37115 SHALLOWMARINE 6.8514085 TC 

-3.6272766 AD 101.725 
SHALLOW 
AGIT -6.13778 SHALLOWMARINE 4.8970478 TC 

-6.2925453 AD 97.90732 
SHALLOW 
AGIT -6.61643 SHALLOWMARINE 1.5212156 TC 

-5.1060942 AD 82.71759 
SHALLOW 
AGIT -1.51141 SHALLOWMARINE 8.4739156 TC 

 

 

 

DIFFERENT DEPOSITIONAL ENVIRONMENT(SAHU 1962,1964)  
 

Y 
DEPOSITIONAL 
ENVIRONMENT VALUE 

LINEAR DISCRIMINANT 
FUNCTION(LDF) 

    

Y1 
Y1Aeolian: 
Littoral  Y>=-2.7411 

BEACH/BEACH 
ENVIRONMENT(BBE) 

  <= AEOLIAN DEPOSIT(AD) 
    
    

Y2 
Y2Beach: Shallow 
marine  Y>=63.3650 

SHALLOW AGITATED WATER 
DEPOSIT(SHALLOW AGIT) 

  <= BEACH DEPOSIT(BD) 
    

Y3 
Y3Shallow marine 
: Deltaic  Y>=-7.4190 SHALLOW MARINE DEPOSIT 

   DELTAIC 
    

Y4 
Y4Fluvial: 
Turbidity  Y>=10 

FLUVIAL DEPOSITION(OR DELTAIC 
DEPOSITION)(FD) 

  Y<=10 TURBIDITY CURRENT(TC) 
 

 

 



 

 

 

 

Y CLASS FREQUENCY PERCENTAGE 
Y1    
 BBE 12 32.43243243 

 AD 25 67.56756757 
Y2    

 

SHALLO 
AGIT 37 100 

 BD 0 0 
    

Y3 
SHALLOW 
MARINE 34 91.89189189 

 DELTAIC 3 8.108108108 
    

Y4 FD 2 5.405405405 
 TC 35 94.59459459 

 

 

 

 

LDF PERCENTAGE 
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FLOOD AND ITS EFFECT ON LAND USE PATTERN 

– A CASE STUDY OF KULTALI BLOCK (SUNDARBAN, SOUTH 24 PARGANAS,WEST BENGAL) 

 

CHAPTER 1: BACKGROUND OF THE STUDY 

Abstract: Flood is a natural disaster. This can occur due to various reasons, such as, due to cyclone, bank 

collapses, excess rainfall etc. and some cases anthropogenic interference aggravate the problems. Floods cause 

financial, social and physical damage to the people there. In this paper, the village of Purba Gurguriya in the 

Kultali block adjacent to the Sundarban has been selected for a comprehensive explanation of the effects of the 

floods. The main reason for choosing this village is that due to the cyclone in the coastal areas of the Sundarban 

at that time, the incidence of floods in the villages along the river is very noticeable. The paper focuses on 

general geophysical concepts of Kultali block, lifestyle of  villagers of Purba  Gurguriya village, major causes of 

flood in Makri river adjacent to Purba Gurguriya village, effects of floods on villagers, effects of floods on 

livelihood of villagers, severe effects of floods on agriculture Attempts have been made to highlight the impact of 

floods on land use, pre-flood management in Purba Gurguriya village. Assess the damage caused to the 

villagers by floods, provide solutions to their livelihood problems, identify flood prone areas, and provide dam 

construction ideas and technology for farming. 

Key Words: Kultali Block, Purba Gurguriya village, Flood, Impact of flood, Land use and land 

cover pattern, Frequency ratio model, weighted score, Geospatial correlation. 

Introduction:At present the probability and frequency of floods in the Indian subcontinent is constantly 

increasing. This is search for a topic that is particularly relevant at the present time. This particular research 

discussing the prevalence of flood in this report. If a part of the land is submerged for a long time, it is called 

flood.  Flood mainly 3 types 1. Coastal flood, 2. River Flood, 3. Flash Flood. The key note presentation of the 

research paper is on floods as well as changes in land use due to floods.  Through this research paper tried to 

show the impact of floods in the Kultali block of the Sundarban Sanctuary on the northeast coast of India and the 

rate of change in land use.  In order to collect the data of the study, information has been collected from the 

people of Kultali block through general question papers.  Through this, the quality of life of the people of Kultali 

block, their loss rate due to floods, their livelihood, the possibility of changing livelihood due to floods and the 

tendency of floods in that area have been examined. Kultali block is part of the biggest Sundarban region.  The 

region is prone to tidal surges, river tidal surges, and tropical cyclones.  The people of the region have adapted 

themselves to the environment in the past over time.  However, this research seeks to illustrate how the barriers 

to drainage and soil fertility in the region affect people's daily lives.  At the same time, it tried to give a realistic 

outline of how the people of the region can easily protect themselves from this problem in different ways.  
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The Study Area: 

River flooding is more prevalent in the Kultali block.  In this case, due to excess rainfall, the water level of the 

river rises and causes floods. Sundarban has a moist tropical climate. The Kultali Block naturally has the same 

climatic characteristics as in Sundarban. The flood prone drainage system continues to flow through the South 

24 Parganas district and falls into the Bay of Bengal.  The Kultali block is located on the south bank of this river.  

The area is often flooded.  The nature of the river is variable.  The water level of the river changes over time and 

even changes with the seasons.  The Matla River is prone to flooding during the summer and monsoon seasons.  

The tides and ebbs of the river are quite noticeable as it is coastal. Most people are associated with primary 

activity in the Kultali area of Matla Basin. One thing agricultural work is the main work of this area. There is 

also a spread of subsidiary of the people of this region in the center of the Matla River. The region is made up of 

riverbed sediment. The presence of sea salt can be observed in the soils of the region due to its coastal nature. 

According to Human Development Report, 2009, 

46.36% of the region is located below the poverty 

line. 

Kultali Block is one of the most important blocks 

of South 24 Parganas district in the state of West 

Bengal. It is considered to be one of the most 

important gateways of the largest delta i.e. the 

Ganga Brahmaputra delta which is popularly 

known as the Sundarban. It is one of the 

administrative divisions of Baruipur sub-division. 

The district is having latitudinal extension from 

21°30'0"N to 22°30'0"N while it is having a 

longitudinal extension from 88°0'0"E to 88°36'0"E. 

The block is bounded by Jaynagar I and Canning I 

blocks in the north; Sundarban National park in 

south; Basanti C.D. block in the east and Jaynagar 

II block in the west. According to 2011 census, the 

total population of the block is 229053. The total 

area of the block is about 610 square kilometer. 

The headquarter of the block is at Jamtala. 

                                                                                Figure 1: Map of Kultali Block (Source: ArcGIS) 
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Figure 2: Location Map of the study area (Source: ArcGIS) 

Literature Review: 

River is a dynamic artery of the earth’s surface. This has hydrological, geomorphic, ecological, environmental 

properties. In this case, topographical and hydrological features related to flood and bank erosion have been 

described in Sipajhar development block. In addition, floods have affected crop yields on agricultural land, 

increased unemployment, increased poverty, these issues have been shown. One of the topics in the journal is the 

fact that farmers are deprived of cultivation for most of the year due to the effects of repeated floods in the 

Sipajhar Block. The next step in the paper shows how floods displace people by shore erosion and shrink the size 
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of agricultural land  (Nath 2016).The floods of Bangaon block of Bangaon subdivision of North 24 Parganas, as 

well as the government for its prevention, what kind of role are the NGOs playing for disaster management. 

Various illegal constructions on the Ichhamati River and rising river beds due to river-borne silt have caused 

floods.  In addition, the flow of river water has decreased due to the growth of unwanted aquatic plants in the 

river and laying of nets for unwanted fishing.  As a result, even if the water level is raised for more rainfall, it is 

not easily drained.  Farakka Barrage has since been blamed for flooding the river.  At the same time, illegal 

excavation of soil from both sides of the river for brick kilns has increased the tendency of floods and bank 

erosion.  Finally, this paper shows how important seminars, monitoring, awareness program, evacuation, medical 

camps, restoring supply line , food for work house reconstruction are needed for disaster management (Das and 

Bandyopadhyay, year). Mst Jesmin Ara, his research paper described in “EFFECT OF FLOOD ON FARMER’S 

LIVELIHOOD: A CASE STUDY FOR BUILDING AGRICULTURE RESILIENT TO FLOODS IN 

BANGLADESH, 2019 “, the primary objective of this study is to analyses how farmers can become more 

resilient to flood in Bangladesh. The findings of this study are expected to investigate how floods effect on 

Agriculture to natural disasters. Consequently, this study can have a most important influence to improve 

resilience of farmers to Agriculture in Bangladesh. While studying this paper, shown that the data of the most 

devastating floods from 2010 to 2014 have been presented and it has presented the death of people and loss of 

economy.  At the same time, the impact of floods on agriculture, land conversion of farmers and declining 

agricultural production and crop loss have been highlighted (Paul, 1984). Also, how farmers are coping with the 

floods is described.  They are producing flood tolerant vegetables due to floods. In Bangladesh, more than 2.0 

million hectares cultivable lands are adversely influenced by excess water and occasionally experience flash 

floods and totally inundated for 1-2 weeks resulting crop destroy (Rahman, 2014). After that, the paper called for 

government action. To protect the country, Bangladesh Climate Change Strategy and Action plan 2009 has 

created and is being put into action (GOB, 2009). Nevertheless, no map of flood prone areas of Bangladesh has 

been presented.  Although some information was used, they were not presented graphically.  Otherwise, the 

paper could be more informative.In “ IMPACTTHE LIFE OF COMMON PEOPLE FOR THE FLOODS IN 

COLONEAL PERIOD(1770AD-1990AD) & RECENT TIME ( 1995AD-2016AD) : A CASE STUDY OF 

NADIA DISTRICT , WEST BENGAL.”, In the relevant paper, his study area has been highlighted first, the 

floods in Nadia district and its problems and losses have been described.  For example, how people are being 

displaced by the floods, and how the politics of Nadia district affect the floods.  The main reasons for the flood 

in Nadia district are: I. High intensity rainfall in the basin area of Bhagirathi-Jalangi-Ichhamati River due to 

Monsoon, II. Flood water flow from Ganga-Padma and its tributaries in high speed, III. Drainage congestion at 

its outfall due to the high stage of Bhagirathi. (Source: West Bengal Disaster Management & Civil Defence 

Department) Here all the block and municipality wise flood prone and loss of Nadia, human loss information has 

been highlighted.  The reference to flood control management in the paper is quite significant and interesting 

(Roy, 2019). 
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In “SPATIAL DISTRIBUTION OF FLOOD AFFECTED AREAS & IT’S IMPACT ON AGRICULTURE: A 

CASE STUDY OF MURSHIDABAD DISTRICT, WEST BENGAL, INDIA (2014) “, In this paper, the flood 

propensity of Murshidabad district has been divided into three zones, where 6 police station areas are in high risk 

zone, 7 police station areas are in medium risk zone and 7 areas are in low risk zone.  The floods in Murshidabad 

have been blamed mainly on excess rainfall, Embankment at High discharges of the river system, In-sufficient 

capacity of the Bhagirathi River etc. Here, he describes the damage and erosion of soil caused by floods and its 

effects on agriculture.(Aminuzzaman, 2014).In the paper, co-relationship between% of flood affected area and 

other agricultural variables has been presented through the table.[Md Aminuzzaman, 2014].In “ FLOOD 

DISASTER IN PAKISTAN AND IT’S IMPACT ON AGRICULTURAL GROWTH – 2015 ’’ , the main aim of 

this paper is to study the flood disaster in Pakistan and its impact on agriculture growth of Pakistan during the 

flood period of 2010-2014. This paper deals with the floods between 2010 and 2014, as well as its agricultural 

human losses.  How floods have hampered its agricultural development has been highlighted in an informative 

way.  In 2010, 20% of Pakistan's land was flooded, with a total loss of about 10 billion.  In 2011, 100 acres of 

crops were destroyed in Gilgit-Baltistan province.  The 2012 floods affected 5 million people, with 1.1 million 

acres of farmland damaged by the floods.  The August 2013 floods damaged about 1.5 million people, 80,000 

homes, and 1.5 million acres of crops.  In 2014, heavy rains on the rivers Chenab, Ravi, Sutlej and Jhelum killed 

367 people in Punjab, Gilgit-Baltistan and Jammu and Kashmir and affected 2.5 million people, 1 million acres 

of farmland and 250,000 farmers were directly affected by the floods. [Abdul Rehman et al., 2015] , 

Objectives of the Study: 

 To investigate the main causes of the flood and identify flood prone areas. 

 To understand the impacts of floods on people. 

 To find out the relationship between land cover changes and hazard and disaster. 

 To find out the problems faced by the people due to increase of flood frequencies in recent years. 

 To suggest on how to reduce the magnitude of floods in different ways and how to deal with disasters. 

Methodology Procedure: 

 Pre field: In order to get a clear idea about the field of study at the pre field stage of this research, concepts 

have been taken from various journals, websites and books on the overview of the Sundarban, floods and 

their impact on human life, flood impact on agriculture and land use pattern. 

 Field: In order to complete this research, collection of primary data was carried out by visiting, random 

primary surveying and interacting with the villagers of Purba Gurguriya in Kultali block. 100 respondents 

are taken as sample using random sampling technique.  

 Post field: In stage of post field, collected data has been tabulated and graphs have been prepared in M.S. 

Excel software. Degree of problems faced by villager of Purba Gurguriya in Kultali block due to flooding 

condition has been analyzed by adopting Weighted Score Technique of Aristisdis K. Nicolopaulous. ArcGIS 
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software has been used for preparing the location map, slope map, elevation map and land use and cover 

map and also flood susceptibility map using frequency ratio model. Finally, the graphs and charts were 

analyzed and interpreted to arrive at the necessary results. 

Frequency Ratio is defined as a statistical approach which is widely used for simulating environmental 

conditions (Ahmed et al., 2014).  This model is widely used in preparing Flood susceptibility maps especially 

landslides.  The frequency ratio was calculated using the formula mentioned in Equation 1: 

𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑟𝑎𝑡𝑖𝑜 (𝐹𝑅) =  
𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒𝑜𝑓𝑓𝑙𝑜𝑜𝑑𝑠𝑝𝑜𝑡𝑠𝑖𝑛𝑎𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒𝑜𝑓𝑡𝑜𝑡𝑎𝑙𝑝𝑖𝑥𝑒𝑙𝑠𝑖𝑛𝑡ℎ𝑒𝑠𝑎𝑚𝑒𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦.
  (Equation 1) 

The values of frequency ratio were normalized using the following formula mentioned in Equation 2: 

𝑁𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑒𝑑𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦𝑅𝑎𝑡𝑖𝑜 =  
𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦𝑅𝑎𝑡𝑖𝑜

𝐻𝑖𝑔ℎ𝑒𝑠𝑡𝑣𝑎𝑙𝑢𝑒𝑜𝑓𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦𝑟𝑎𝑡𝑖𝑜
  (Equation 2).  

The flood susceptibility map was prepared using the formula mentioned in Equation 3: 

𝐹𝑙𝑜𝑜𝑑𝑍𝑜𝑛𝑒(𝐹𝑍) =  ⅀ 𝑁𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑒𝑑𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦𝑅𝑎𝑡𝑖𝑜 (Equation 3) 

The model prepared was validated by calculating the flood Density Index (FDI) using the following formula in 

Equation 4.  

𝐹𝑙𝑜𝑜𝑑𝐷𝑒𝑛𝑠𝑖𝑡𝑦𝐼𝑛𝑑𝑒𝑥(𝐹𝐷𝐼) =  
𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒𝑜𝑓𝑓𝑙𝑜𝑜𝑑𝑠𝑝𝑜𝑡𝑝𝑖𝑥𝑒𝑙𝑠𝑖𝑛𝑎𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒𝑜𝑓𝑐𝑙𝑎𝑠𝑠𝑝𝑖𝑥𝑒𝑙𝑠𝑖𝑛𝑒𝑎𝑐ℎ𝑐𝑙𝑎𝑠𝑠𝑜𝑛𝑡ℎ𝑒𝑓𝑙𝑜𝑜𝑑𝑚𝑎𝑝.
 (Equation 4) 

All maps were finally analyzed and interpreted to arrive at the necessary results. 

 

  

 

 

 

 

 

 

 

 

v7-3174-3180.pdf


13 
 

CHAPTER 2:GENERAL FEATURES OF KULTALI AS A PART OF SUNDARBAN 

An overview of Sundarban: The Sundarbans mangrove forest, a world heritage site, is one of the largest 

single chunks of mangrove forests in the world (140,000 ha). This heritage site lies on the delta of the Ganges, 

Brahmaputra and Meghna rivers on the Bay of Bengal (between 21°13′N and 22°40′N latitude and 88°3′E to 

89°07′E) (Pramanik &Bhattacharyya,2019).Overall, the Sundarbans mangrove covers approximately 10,200 

km2 spread over India (4200 km2 of reserve forest) and Bangladesh (6000 sq. km of reserve forest) (Gopal and 

Chauhan, 2006). 

Kultali is a part of Sundarban, so physical features of Sundarban similar to Kultali except Kultali block has been 

deforested, but it was under forest. As settlement grew along with it forest has been cut off for cultivation, house 

building, local land use etc. But Sundarban’s people are normally made work most of them any sizeable land, 

mainly share cropper either land labours,and go outside earning money. So, many of them going to the forest put 

in the life in danger because Sundarban is the habitat of Royal Bengal tiger, so taking risk of life they could 

inside the forest along the creeks for catching fish, crabs, honey etc.  And the land along the creeks in the village 

has been under land use and this land use a change the character of the creeks. Creeks are any places have 

become almost non existence .The character of entire landscape has changed.  When there were creeks, flood 

water could easily flow out of those creeks. Villages along the river could easily survive from flood. As the 

creeks have been degraded by the deposition of not only silt,but also as the land have been cultivated.  So there 

is very much of soil erosion and loss soil in many places have deposited in the creek beds. The result is gradually 

become non existence. So the natural balance has been lost because the flood water does not get passage to be 

flown out. Sothese cover all the area flooding becoming a regular problem and especially cyclonic flood. And 

also mangroves have been cut down many causes to make groom for  bheri’s for pisiculture , very unscientific 

manner by the local people .So that is very not only hazardous but also disaster whenever severe cyclone comes. 

So this are problems flooding,salinity. As the flood water entrance the entire area and entire area become saline. 

So, salinity is main problem for cultivation. So, crop production is not very appreciated. 

During high tide, the entire area is flooded with brackish water, which mixes with freshwater from the inland 

rivers. The Sundarbans reserve forest comprises mainly saline alluvial soil consisting of clay, silt, fine sand, and 

coarse sand particles.(Pramanik & Bhattacharyya, 2019) 

This study area having most of features of sundarban’s and studied the physical features of Kultali block as part 

of Sundarban , also some socio economic features taken into account. 
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Elevation Profile of Kultali Block: Kultali block of South 24 Parganas district is an area of low elevation. 

The elevation map of the study area has been prepared using SRTM dem and has been classified into 3 classes. 

About 26.94 % of the total study area (164.38sq. km) falls below 3m elevation. An area of about 367. 29sq km 

falls in the elevation zone of 4-5m. This accounts for 56.93% of the total study area. An area of about 98.41 sq 

km is lying within the elevation zone of above 5m and this account for 16.13% of the total study area. Hence it 

becomes clear that most of the study area is lying within the elevation zone of 4-5m. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Elevation Profile of Kultali Block 
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Slope Pattern of Kultali Block: Kultali block of South 24 Parganas district is an area of gentle slope as it is 

located at the mouth of the Sundarbandelta. The slope map of the block has been prepared using the SRTM Dem 

and has been classified in 3 classes. About 42.98 % (262.24 sq km) and 8.9 % (54.31sq km) of the study area is 

lying within the slope of 1.4- 2.7 degree and 2.8 - 16.3 degree respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Slope Pattern of Kultali Block 
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Nature of Rainfall of Kultali Block: Indian subcontinent gets 80% of its rainfall during the south west 

monsoon season. West Bengal mainly gets its rainfall from the Bay of Bengal branch of South West monsoon 

(Chakraborty & Goshwami, 2020; Goshwami et al. 2022). The rainfall map of Kultali has been prepared using 

the gridded rainfall data of IMD, Pune. The rainfall map shows an increasing trend of rainfall from the southern 

to the northern part of the study area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Nature of Rainfall of Kultali Block 
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Land use and Land cover of Kultali Block: Land use land cover map is an important aspect for portraying 

the socio economic aspects of the study area (Sen., et.al. 2021). The land use land cover map of Kultali block has 

been prepared for the year 2021 using ESRI land cover map. Sentinel -2 10m resolution satellite images has been 

used for this purpose. The map reveals that about 7.62% of the study area (46.47 sq. Km) is covered by water 

bodies. About 52.3% of the study area (390.09 sq km) is covered with vegetation. Flooded vegetation covers 

about 2.35% of the study area (14.36 sq km). The study area is dominated by agricultural land that covers about 

31.38% of the study area (191.45 sq km). About 5.19% (31.65 sq km) and 1.12 %( 6.85 sq km) are covered with 

build up and range land respectively. Negligible area is covered with barren land and it accounts for 0.03% (0.19 

sq km) of the study area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Land use and Land cover of Kultali Block  
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CHAPTER 3: BACKGROUND OF PEOPLE OF PURBAGURGURIYA VILLAGE  

Educational Pattern of Purba Gurguriya Village in Kultali Block: Preliminary survey of Purba Gurguriya 

village in Kultali block revealed that about 67 % of the total villagers were literate. On the other hand, 33 % of 

the villagers are illiterate. From this it is understood that the structure of education here is of medium nature. The 

main obstacle to education for the people here is their financial problems and lack of overall cooperation. 

 

 

 

 

 

 

 

Figure 7: Educational Pattern of Purba Gurguriya Village in Kultali Block (Source: Primary Survey) 

Occupational Pattern of Purba Gurguriya Villagers in Kultali Block:Since the village of Purba Gurguriya in 

the Kultali block belongs to the Sundarban area, the main livelihood of the people here is farming, fishing and 

collecting honey. According to a preliminary survey in the village, about 50 % of the villagers live on 

agricultural labor, 25 % live on fishing, crab catching and 10 % live on industrial labor. On the other hand, very 

few villagers have jobs, own businesses, honey collecting and other activities. 

 

 

 

 

 

 

 

 

Figure 8: Occupational Pattern of Purba Gurguriya Villagers in Kultali Block (Source: Primary survey)  
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Income Pattern of Purba Gurguriya Villagers in Kultali Block:According to a preliminary survey in Purba 

Gurguriya village of Kultali block, about 50 % villagers have a monthly household income of Rs 5,000 to Rs 10, 

000, and 33 % villagers have a monthly family income of Rs 10,000 to Rs 15,000 and 8 % villagers have a 

monthly income of more than Rs 15,000. On the other hand, very few villagers have a monthly income of less 

than Rs 5,000. In other words, it is clear from the survey that the financial situation of PurbaGurguriya village is 

not good. 

 

 

 

 

 

 

 

Figure 9: Income Pattern of Purba Gurguriya Villagers in Kultali Block (Source: Primary Survey) 

Pattern of house inPurba Gurguriya Villagers of Kultali Block: Most people in the paper's research area are 

aware of floods and natural disasters.  82% of the people in the area live in pucca houses, of which 49% have 

pucca roofing.  In this case, the people have been able to build a permanent house on the initiative of the Prime 

Minister's Housing Scheme of the Government of India and on their own initiative.  18% of the people here are 

still living in mud houses built according to their ability. 

 

 

 

 

 

 

 

Figure 10: Pattern of house in Purba Gurguriya Villagers of Kultali Block (Source: Primary Survey) 
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CHAPTER 4: FLOOD ISSUES IN PURBA GURGURIYA VILLAGE IN KULTALI BLOCK  

Distance of Makri River from Purba Gurguriya Village: Distance of Makri River from Purba Gurguriya 

village in Kultali block is within 1 to 5 km. As a result of floods caused by cyclones or any other cause, the 

effects of that flood are most felt in Purba Gurguriya village. Preliminary studies have shown that almost every 

family in this village is severely affected during the floods. 

Main Causes of Flood in Purba Gurguriya village of Kultali Block: It is generally observed that the effects of 

cyclones are more in coastal areas than in other places. Since, the Sundarban belongs to the coastal area of the 

Bay of Bengal, so most of the floods occur here due to the effects of cyclonic storm.Preliminary studies have 

blamed cyclone and collapse of river embank for the floods in the Kultali block.  86% of people support this 

view.  Due to the coastal floodplain, tide can be attributed to flooding.  As well as high rainfall in a short time is 

the main reason for the submergence of this region. 

 

 

 

 

 

 

 

 

Figure 11: Main causes of flood in Purba Gurguriya village of Kultali Block (Source: Primary Survey) 

 

Topographical causes of flood in Purba Gurguriya village:The main topographical reason for the flood is the 

village of East Gurguriya in the Kultali block of the Sundarbans. This region is basically lowland. The village of 

East Gurguriya is part of the sea and riverine mangrove forests adjacent to the Sundarbans. As a result, the slope 

here is almost equal to the sea level. As a result, the effects of the cyclonic storm flooding are much later here. In 

addition, the village of East Gurguriya is prone to flooding due to low rainfall. 
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Figure 12: Nasker bhery Embankment in Purba Gurguriya village (source: Dumpy level data) 

The village of Purba Gurguriya has an earthen embankment on the Makri River to prevent flooding. This is 

Naskar bhery embankment. This embankment is basically made of soil and its height is between 6 to 7 meters. 

The embankment is usually covered by mangroves, tropical plants (coconut) and grass.As a result, the 

embankment is not suitable for flood protection as it is low in height and composed of soil. Besides, no action 

has been taken by the government or the administration and local political parties to repair the dam. As a result 

of administrative negligence, the people of the village are often affected by floods. This embankment is usually 

repaired by the villagers during flood or before flood.  

Amount of trees along the river should be increased in Makri River: The amount of trees along the river 

helps to reduce the effects of cyclones. The world-famous mangrove forest of Sundarban has been greatly 

reduced due to human intervention at that time. As a result, the coastal areas of the Sundarban are not protected 

from the effects of cyclones. Preliminary studies have shown that about 88 % of the people in Petkulchand 

village in Kultali block think that the amount of trees should be increased in the river line areas. On the other 

hand, about 12 % of people think that the amount of the tree has not changed. 

 

 

 

 

 

Figure 13: Amount of trees along the river should be increased in Makri River(Source: Primary Survey) 
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Nature of River embankment in Makri River: River embankments play an important role in flood prevention 

in riverside areas. As a result this river dam should be properly preserved. Preliminary studies have shown that 

according to about 95 % of the people of Petkulchand village in Kultali block, the Makri river dam is unstable. 

This is not at once suitable for flood prevention. 

 

 

 

 

 

 

 

Figure 14: Nature of River Embankment in Makri River (Source: Primary Survey) 

Responsible for the protection of river embankment:In order to prevent floods in the coastal areas, it is 

important to take proper protection, repair and management of river dams. Usually the state government, central 

government and some local parties take all the management regarding this dam. In some cases, the common 

people of the village save the river embankment. The survey shows that about 78 % of the common people of 

Petkulchand village in Kultali block are responsible for the conservation of river dams. Government agencies, on 

the other hand, account for 7% and NGO for 15 %. Therefore, government agencies play a passive role in the 

construction and conservation of river dams in Petkulchand village. 

 

 

 

 

 

 

 

Figure 15: Responsible for the protection of river embankment (Source: Primary Survey) 
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Flood Prone seasons of Purba Gurguriya village in Kultali Block: The region receives the heaviest rainfall 

from May to August due to its inclement seasonal climate.  Besides, low pressure is created in the Bay of Bengal 

at this time which results in multiple cyclones.  Most of it traverses the Sundarban.  The level of this cyclone is 

increasing due to climate change.  Floods occur from August to November due to rising sea level, high tide and 

northwesterly winds.   

 

 

 

 

 

 

 

Figure 16: Flood Prone seasons of Purba Gurguriya village in Kultali Block (Source: Primary Survey) 
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CHAPTER 5: IMPACT OF FLOOD ON THE PEOPLE OF PURBA GURGURIYA VILLAGE  

Status of changing accommodation during Flood in Purba Gurguriya village: Most people lose their homes 

in flood-affected areas during or after floods. The survey found that about 88 %of the people in Petkulchand 

village in the Kultali block were forced to flee their homes during the floods, while those who were relatively far 

from the riverine area could stay in their homes. 

 

 

 

 

 

 

Figure 17: Status of changing accommodation during Flood in Purba Gurguriya village (Source: Primary 

Survey) 

Sources of Drinking water and Condition of Drinking Water during flood in Purba Gurguriya village of 

Kultali Block: In general, 60% of people in Kultali block collect drinking water from tube wells, 22% from time 

wells and 18% from ponds.  But during the floods, there is uncertainty over the storage of drinking water.  

Because of the flood, the saline water of the river enters the pond and the tube wells go under the water.  About 

95% of the people in this block suffer from drinking water crisis during floods.  During this time they depend on 

water distributed by public and private relief. 

 

          Figure 18: Sources of drinking water Figure 19: Condition of drinking Water during   

in Purba Gurguriya village(Source: Primary Survey )         flood in Purba Gurguriya village of Kultali Block 
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Health issues after flood situation in Purba Gurguriya villagers: Overall, it is seen that people are physically 

affected after the floods. As a result of floods, they have to leave their homes, lose their property, face shortage 

of food, many water related diseases and so on. A preliminary survey in the village of Purba Gurguriya in the 

Kultali block found that about 33 % of the people believed that the floods had damaged their overall property. 

On the other hand, 59 % of people believe that floods cause food and water problems and worsen physical 

conditions. 

 

 

 

 

 

 

 

Figure 20: Health issues after flood situation in Purba Gurguriya villagers (Source: Primary Survey) 

Condition of Toilet during Flood in Kultali Block: It is important for the people in flood prone areas to have 

an idea about the condition of toilets during floods.  Because without toilet facilities, people in flood prone areas 

are exposed to water borne diseases and even epidemics.  Our research area is Kultali, a remote block of the 

Sundarban.  About 95% of the people here say that their toilets are not suitable for use during floods.  In such a 

situation, during floods, they have to face natural disasters on the one hand and health risks on the other. 

 

 

 

 

 

 

 

Figure 21: Condition of Toilet during Flood in Kultali Block (Source: Primary Survey) 
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The amount of financial loss in Last Flood: The survey found that the financial loss to the common people of 

Purba Gurguriya village in the Kultali block was unusually high due to the floods.  The survey here shows that 

87 % of the people have suffered financial loss of Rs 25,000 and above due to past floods.  In addition, the 

amount of natural and physical damage is unusually high, which is present as a curse in the lives of the people 

there. 

 

 

 

 

 

 

 

Figure 22: Amount of financial loss in Last Flood (Source: Primary Survey) 

Rate of decreasing income after flood in Purba Gurguriya villagers:Floods cause a lot of damage to people. 

There are financial, social and health related losses. Floods also disrupt many people's livelihoods. As a result, 

their per capita income decreases. According to the survey, floods in Petkulchand village in Kultali block have 

resulted in loss of livelihood to about 98 %of the people, resulting in significant reduction in their monthly 

income. 

 

 

 

 

 

 

 

Figure 23: Rate of decreasing income after flood in Purba Gurguriya villagers (Source: Primary Survey) 
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Tendency of water to accumulate in the Kultali Block:Floodwaters are found in areas that are relatively low 

due to flooding and in many cases the water seeps into homes. This water stays there for many days. As a result, 

there isdifficulty in daily life. The survey found that the entire village was submerged when the village of 

Petkulchand in the Kultali block was flooded. 

 

 

 

 

 

 

 

Figure 24: Tendency of water to accumulate in the Kultali Block (Source: Primary Survey) 

Water Retention periods after flood inPurba Gurguriya village:During floods, flood-prone areas are prone to 

flooding for a long period of time, while low-lying areas are prone to flooding for long periods of time. 

According to the survey, about 65 % of the people of Purba Gurguriya village in Kultali block have been 

experiencing water logging in the riverine area for more than 12 days in the post-flood period. On the other 

hand, according to 33 % people, flood waters freeze for 8 to 12 days. In addition, flood waters accumulate for 4 

to 8 days in areas that are a little away from the river. 

 

 

 

 

 

 

 

 

Figure 25: Water Retention periods after flood in Purba Gurguriya village (Source: Primary Survey) 
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CHAPTER 6: IMPACT OF FLOOD IN AGRICULTURE AND LAND USE PATTERN 

Effect of flood in cultivation inPurba Gurguriya village: Due to the accumulation of water in the flood-

affected areas for a long time, the arable land is damaged. Cultivation is harmed by the words of the mind. The 

study area Purba Gurguriya village is no exception. Preliminary studies have shown that due to the short distance 

from the village, the flood waters are frozen for days. This results in loss of cultivation. According to about 72 % 

of the villagers, the loss of crops during floods is huge. On the other hand, according to those who live in remote 

areas (28 %), the loss of cultivation is of moderate nature. 

 

 

 

 

 

 

 

Figure 26: Effect of flood in cultivation in Purba Gurguriya village (Source: Primary Survey) 

Problems of Agricultural Land after flood inPurba Gurguriya village: Flood waters are usually saline. Due 

to the accumulation of that water in the cultivable land for a long time, the quality of the soil there is degraded. 

As a result, those cultivable lands become uncultivable and farmers have to face losses. According to the survey, 

the floods have caused severe damage to crops in the village of Purba Gurguriya, as well as deteriorating soil 

quality. According to about 55 % of the villagers, the flood waters have accumulated on the cultivable lands and 

the cultivated lands have become saline. On the other hand, according to 36 % of the villagers, the salinity of the 

cultivated land reduces the productivity of the land. 

 

 

 

 

 

Figure 27: Problems of Agricultural Land after flood in Purba Gurguriya village (Source: Primary Survey) 
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Crop pattern changed for flooding inPurba Gurguriya village: The farmers change the pattern of crop 

mainly due to the loss of crops due to floods. It mainly produces crops that can be grown in saline soils. The 

survey found that about 88 % of farmers in Purba Gurguriya could not adapt to the crop because they did not 

have the infrastructure and financial resources required to do so. 

 

 

 

 

 

 

 

Figure 28: Crop pattern changed for flooding in Purba Gurguriya village (Source: Primary Survey) 

Use of salt resistant grains of farmers of Purba Gurguriya village: According to the survey, farmers in Purba 

Gurguriya village are unable to change their crop type in the post-flood period due to poor financial condition. 

Therefore, according to the survey, about 81 % of the villagers surveyed said that they are unable to cultivate salt 

tolerant crops. Because modern farming technology, management and structure is almost non-existent in that 

village. 

Diversification of livelihood in Purba Gurguriya village: Due to the floods, the people of Purba Gurguriya 

lost their livelihood due to loss of livelihood and lack of infrastructure to adopt other farming methods. As a 

result, most people are forced to make a living in the aftermath of the floods. The survey found that many 

farmers were employed as day laborers because they could not cultivate properly. Some people are engaged in 

catching fish and crabs, while others are engaged in collecting honey from the forest. Also some villagers move 

to other cities due to lack of livelihood. 

Acidic and Alkaline profile of Purba Gurguriya village’s Soil: Salinity and alkanity affect soil fertility. Due 

to accumulation of flood water in agricultural lands, fertility of land is reduced. As a result, production varies. 

Paddy and jute are the main crops of East Gurguriya village in this Kultali block. Soil salinity and alkalinity 

adversely affects the productivity and grain quality of paddy. The grain quality of 19 rice genotypes 

characterized as salt tolerant (T), semi-tolerant (ST) and sensitive (S) was assessed in lysimeters containing 

saline and highly alkaline soils. (Rao et.al.2013) 



30 
 

Table 23: Acidic and Alkaline profile of Purba Gurguriya village’s Soil (Source: Primary Survey) 

To analyze the effects of floods on the soil of PurbaGurguriya village in Kultali block, some soil samples were 

collected and tested for acidic and alkaline. The results of that experiment showed that the soil sample collected 

from a distance of 1 km from the MakriRiver (sample 1) had a pH value of 7.0 (neutral). The soil in this region 

is neutral due to low flood effects. Subsequently, soil of sample 2 was collected from a distance of 0.139 km 

from Makri River. It has been found that its pH value is 8.0. That means the soil here is medium alkaline. 

Because, the frequency of floods is much higher here. As a result, the other particulates in the river water mix 

with the soil and the soil becomes acidic.Similarly, sample No. 3 was collected from a distance of 0.2 km from 

the river. It has been observed that the pH value of the soil here is 7.5. This means that the soil is relatively 

alkaline as it is relatively far from the river.The soil sample No. 4 is from a dugout at a distance of 0.3 km from 

the river. Currently it is cultivated there. As a result of applying fertilizer to the soil here, the alkaline effect is 

less in this soil. Examination of this soil showed that pH value is 6.0. That is, the soil is slightly acidic. This 

variation has been observed due to the soil being arable. Similarly, specimen No. 5 was collected from a distance 

of only 0.1 km from Makri River. It has been observed that the pH value of the soil here is 9.0. That is, the 

nature of the soil here is very strongly alkaline. Because, this area is very close to the river once flood water 

comes here, floods. As a result, the particles that mixes with the river water in very large quantities. As a result, 

the soil here is very acidic. 

Variety of soil condition in low and high flood zone in Purba Gurguriya village:  

Collecting soil samples from low flood prone areas of East Gurguriya village in Kultali block, it was found that  

nitrogen is high (20.41 kg / acre), phosphate is high (22.68 to 29.48 kg / acre) and potassium is moderate (45.36 

to 113.40kg/acre) and organic carbon is moderate  (0.5 to 0.75%). The results indicate that soil fertility is also 

high in less flood prone areas due to the presence of suitable minerals in the soil. As a result, farming is better 

here. 

Table 24: Soil sample from low flood zone (Source: Primary Survey) 

Soil sample from low flood zone  

SAMPLE 1 

Nitrogen(kg/acre) Phosphate(kg/acre) Potassium(kg/acre) Organic Carbon (%by wt.) 

High High Medium Medium  

20.41 22.68 to 29.48 45.36 to 113.40 0.5 % to 0.75 % 

SOIL SAMPLES SAMPLE 1 SAMPLE 2 SAMPLE 3 SAMPLE 4 SAMPLE 5

Acidic _ _
Slightly acidic 

(pH 6.0)

Alkaline 
Medium alkaline        

( pH 8.0)

Slightly alkaline 

(pH 7.5)
_

Very Strongly 

alkaline(pH 9.0) 

Neutral ( pH 7.0)



31 
 

After collecting soil samples from high flood prone areas of East Gurguriya village in Kultali block, tests 

showed that nitrogen is low (4.08 kg / acre), phosphate is moderate (9.07 to 22.68 kg / acre) and potassium is 

low (45.36). Kg / acre) and organic carbon is low (below 0.5%). The results suggest that flood-prone areas of 

high flood-prone areas may be affected by flooding, resulting in poor soil fertility and poor soil fertility. As a 

result, the production of agriculture here is very low. 

 

 Table 25: Soil sample from high flood zone(Source: Primary Survey) 

 

Comparative analysis of different zone of soil of Purba Gurguriya village:  

 

Table 26: Comparative analysis of different zone of soil of Purba Gurguriya village(Source: Primary Survey) 

Soil sample from high flood zone 

SAMPLE 2  

Nitrogen(kg/acre) Phosphate(kg/acre) Potassium(kg/acre)  Organic Carbon (%by wt.) 

Low Medium  Low Low 

4.08 9.07 to 22.68 45.36 below 0.5 % 

 

Soil Samples 

 

Sample 1 

 

Sample 2 

 

Sample 3 

 

Sample 4 

 

Sample 5 

 

Nitrogen(kg/acre) 

 

20.41 

 

 
20.41 

 

8.15 

 

4.08 

 

4.08 

 

 

Phosphate(kg/acre) 

 

26.08 
 

 

26.08 
 

15.875 
 

15.875 
 

9.07 
 

 

Potassium(kg/acre) 

 
105.84 

 
79.38 

 
79.38 

 
45.36 

 
40 
 

 

Organic carbon (%by 

wt.) 

 

0.625 
 

0.625 
 

0.49 
 

0.49 
 

0.49 
 

 

Soil pH  

 

7.0 

 

8.0 

 

7.5 

 

6.0 

 

9.0 
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Figure 29: Comparative analysis of different zone of soil of Purba Gurguriya village (Source: Primary Survey) 

 

Here, five soil samples were collected and tested to analyze the effect of flood on the soil of Purba Gurguriya 

village of Kultali block. Through that test, it was found that since the sample No. 1 was collected from the 

starting boundary of Purba Gurguriya village, the pH value of the soil here was 7. That is, the quality of the soil 

here is good enough.The amount of nitrogen, phosphate, potassium and organic carbon in the soil is adequate. 

On the other hand, the pH value of the soil near the river within 9 villages is 9. That is, the soil here is alkaline. 

The soil fertility rate here is very low, the amount of essential elements like nitrogen, phosphate, phosphate and 

organic carbon is very low. So most of the land along the river is used for fish farming. 
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Problems of flood on the People of Purba Gurguriya village analysis by weighted score: 

 Floods are a catastrophic catastrophe due to which the residents of the flood prone areas have to face 

extreme losses and inconveniences. As a result, people in flood prone areas face many difficulties for many 

days or months after the floods. Those difficulties come in many forms, such as: housing difficulties, food 

difficulties, physical difficulties, etc. Similarly, the village of East Gurguriya in the Kultali block adjacent to 

the Sundarbans faces many problems after the floods. 

 First of all, the main problem of the people of East Gurguriya village due to the floods is the difficulty of 

accommodation. Due to the deplorable condition of Makri river dam adjacent to the village, it does not play 

any role in flood prevention. As a result, flood water easily enters the village and that water stays in the 

village for many days. As a result, flood waters inundated the villages.According to the survey, flood water 

enters the houses of all the villagers, raw and cooked, and it stays frozen for 10 to 15 days. As a result, the 

villagers were forced to leave their homes and go to relief camps elsewhere. This causes a lot of 

inconvenience to the villagers. 

 The floods caused many problems in the agriculture and cultivable lands of East Gurguriya village. 

Preliminary studies have shown that most of the people of Purba Gurguriya village are involved in farming. 

As a result, flood waters accumulate on the cultivable land for a long period of time and the cultivable land 

becomes saline, resulting in reduced fertility. This type of cultivation, paddy and jute are cultivated here. As 

a result, it is not possible to grow all these crops in acidic soil. As a result, cultivation is damaged and 

production is reduced at an exorbitant rate. 

 The people of Purba Gurguriya village are facing another important problem due to the floods, which is the 

problem of livelihood. Because the villagers left their homes after the floods, those who took refuge in relief 

camps did not have any means of livelihood. According to the survey, most of the people of Purba 

Gurguriya village are involved in farming, fishing, crab catching and honey collection.Due to the flood 

waters destroying the quality of the cultivable land, the villagers could not cultivate in the post-flood period. 

As a result, they become unemployed. Due to the high intensity of floods in the river, fishermen also face 

difficulties in fishing. As a result, in the aftermath of the floods, the people of the village face many 

difficulties in earning a living. 

 One of the problems caused by floods is various physical difficulties. Floods are a major cause of 

waterborne diseases. Similarly, the people of East Gurguriya village are also facing various physical 

problems due to the floods. Most of the people here use pond water and time tap water so the condition of 

those shots is not usable at all during floods.As a result, they are forced to use that water as a drink to save 

lives during floods. As a result, symptoms of various diseases are seen and people become physically ill. In 

addition, in the aftermath of floods, their physical condition deteriorates due to lack of adequate food. 
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 In addition, flooding is another problem that is the problem of proper sanitation. As a result of which all the 

villagers of Purba Gurguriya took shelter in the relief camps after the floods, the villagers faced difficulties  

 in the unsettled environment as there were no proper toilets and sanitation facilities. 

 

Figure 30: Analysis of impact of flood on people in Purba Gurguriya village of Kultali block by weighted score 

(Source: Primary Survey) 
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CHAPTER 7: PROFILE OF FLOOD DISASTER MANAGEMENT IN KULTALI BLOCK 

Emergency plan for Pre Disaster Management inPurba Gurguriya Village: In the run-up to the floods in the 

riverine areas, the people living there are warned in various ways and immediate measures are taken to prevent 

any harm to the people there. Preliminary studies have shown that according to about 74 % of the villagers in 

Purba Gurguriya, proper precautions were taken and immediate action was taken before the floods hit the 

village. But on the other hand 26 % of the villagers think that no pre-flood management is taken. 

 

 

 

 

 

 

 

Figure 31: Emergency plan for Pre Disaster Management in Purba Gurguriya Village (Source: Primary Survey) 

Flood relief shelter for Purba Gurguriya Villagers:As a result of the floods, the people in the flood-hit areas 

are provided with relief camps, food, clothing and other necessities. Relief management is crucial for the post-

flood period. Preliminary surveys in the village of Purba Gurguriya have revealed that, according to about 91 % 

of the villagers, adequate relief camps have been set up for the villagers affected by the floods in the post-flood 

period. 

 

 

 

 

 

 

 

Figure 32: Flood relief shelter for Purba Gurguriya Villagers (Source: Primary Survey) 
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Distance of flood relief shelter from Purba Gurguriya Village:Preliminary surveys in the village of Purba 

Gurguriya revealed that relief camps were set up at relatively higher elevations in the aftermath of the floods. 

According to about 74 % of the villagers, the distance of the relief camp is less than 1 km, whereas according to 

26 % of the villagers, the relief camp is located at a distance of about 1 to 5 km and more than 5 km. 

 

 

 

 

 

 

 

Figure 33: Distance of flood relief shelter from Purba Gurguriya Village (Source: Primary Survey) 

Information gather of Pre- disaster situation:In the run-up to the floods, various measures were taken to alert 

the people in the riparian areas. Ordinary people there get news of floods from various sources. According to a 

survey conducted in the village of Purba Gurguriya in the Kultali block, about 66 % of the villagers say that they 

get pre-flood news through micing promotion.On the other hand, according to 11 % of the villagers, pre-flood 

news is received through television. In addition, according to a small number of villagers, the news of early 

floods is received from newspapers, cell phones, friends, radio, etc. 

 

 

 

 

 

 

 

 

Figure 34: Information gathers of Pre- disaster situation (Source: Primary Survey) 
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Helping status of organization in Pre disaster management plan:In the run-up to the floods, various 

measures were taken to alert the people in the riparian areas. Arrangements are being made to evacuate the 

common people from the flood prone areas, the management of which is usually the responsibility of the state 

government, some central government agencies, NGO teams, some local parties etc.In many cases, the villagers 

themselves take pre-flood management. According to a survey conducted in the village of Purba Gurguriya in 

the Kultali block, about 62 % of the villagers said that they took various measures before the floods. On the other 

hand, according to 22 % of the villagers, NGOs help a lot in this early management. In addition, according to a 

very small number of villagers, various local political parties, central government, etc. help in the pre-

management. 

 

 

 

 

 

 

Figure 35: Helping status of organization in Pre disaster management plan (Source: Primary Survey) 

Helping status from Government After the Flood in Kultali Block: Flood or Disaster Management In the 

aftermath of a disaster, some government assistance is managed in the affected area, but the survey shows that 

there are very few instances of government or administrative flood management in this Purba Gurguriya village 

of KultaliBlock. According to the survey, 69% of the people are of the opinion that there is no official response 

to the floods and the common people of the villages are dealing with the floods on their own. 

 

 

 

 

 

 

 

Figure 36: Helping status from Government after the Flood in Kultali Block (Source: Primary Survey) 
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Helping Status of Rescue Organization during Flood and After Flood:According to a survey conducted by 

the general public in the village of Purba Gurguriya in Kultali Block, about 71 % of the people believe that 

various local disaster agencies and NGOs are responsible for the rescue work in the aftermath of the floods.  On 

the other hand, the contribution of government agencies is negligible. On the other hand, the contribution of 

government agencies is negligible. 

 

 

 

 

 

 

 

 

 

Figure 37: Helping Status of Rescue Organization during Flood and After Flood (Source: Primary Survey) 
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CHAPTER 8: ANLYSIS OF LAND USE PATTERN AND FLOOD VALNERABLE AREA OF 

KULTALI BLOCK 

Land use changes in Kultali block: Looking at the land use maps of Kultali block for 2017, 2019 and 2021, it 

has been analyzed that in 2017, Kultali block had reservoirs covering about 15 per cent of the land, but in 2019 

and 2021 it decreased to 8 per cent.In 2017, vegetation covered about 43 percent of the Kultali block, but in 

2019 and 2021 it increased to about 55 percent, respectively. But flooded vegetation has declined from 2017 to 

2019 and 2021, amounting to 2 percent in 2021.According to the 2017 land use map of Kultali block, about 40 

per cent of the area was arable land. But in 2019 and 2021 that amount decreased to 38 percent.According to the 

2017 land use map of the Kultali block, the built up area covered about 2% of the area of the Kultali block in 

2017. But in 2019 and 2021 that amount increased further to 8 percent. On the other hand, the amount of barren 

land in Kultali block has been almost the same in 2017, 2019 and 2021. In addition, the amount of range land in 

Kultali block has decreased from 2017 to 2019 and 2021 respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 38: Land use pattern of Kultali block (2017)             Figure 39: Land use pattern of Kultali block (2019)  
(Source: ESRI 2017 Land Cover)                                           (Source: ESRI 2019 Land Cover) 
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Figure 40: Land use pattern of Kultali block (2021) (Source: ESRI 2021 Land Cover) 

 

Figure 41: Land use change in Kultali Block in 2017, 2019 and 2021 
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Flood prone zone of Kultali Block: Kultali block is one of the flood susceptible blocks of South 24 Parganas 

district. The block mainly experiences flood from heavy rainfall due to Cyclones which originate in the Bay of 

Bengal during pre-monsoon and post-monsoon cyclones. The flood susceptible map shows that most part of the 

block is having moderate flood susceptibility. Out of total area of 610.09 sq. km, about 284.14 sq. km falls in the 

moderate flood susceptible zone which accounts for about 46.57% of the total area. About 247.56 sq.km area 

and 78.39 sq.km area are located within the low and high flood susceptible zones respectively and accounts for 

about 40.58% and 12.85% of the total block area respectively. 

 

 

 

 

Table 40: Flood susceptibility zone 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 42: Flood Susceptibility map of Kultali Block 
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CHAPTER 9: ANALYSIS OF CORRELATION 

Scatter Correlation:  

Relationship between rainfall and flood susceptibility in Kultali block: 

In general, floodplains are more likely to occur in areas where rainfall is high. The survey in Purba Gurguriya 

village in Kultali block showed a similar picture of the relationship between floods and rainfall. There is a 

positive relationship between flood susceptibility and rainfall. That is, the higher the rainfall, the greater the 

tendency to flood. On the other hand, the lower the rainfall, the lower the tendency to flood. 

 

 

Figure 43: Relationship between rainfall and flood susceptibility in Kultali block(Source: Primary Survey) 
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Relationship between flood susceptibilityand slope and in Kultali block: 

Purba Gurguriya village in Kultali block is situated in the coastal area of Sundarbans, so its slope is generally 

gentle. Flood variations can be noticed along the slope. Because there is no possibility of flood where there is no 

water in the sloping land. But where there is a flat land, water easily gets a chance to accumulate, resulting in 

flooding of rain water.Surveys in the village of Purba Gurguriya have shown that floodplains are more prone to 

flooding due to lack of surface water flow where there is relatively low sloping land. On the other hand, where 

there is more sloping land, there is less flooding due to surface flow. 

 

Figure 44: Relationship between flood susceptibility and slope and in Kultali block(Source: Primary Survey) 
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Geospatial Correlations:  

Relationship between flood prone zone and cropland: As agriculture is the main occupation of the people of 

Kultali block, it is very important to know how much area of agricultural land falls under high flood 

susceptibility zone. This is because farmers in Kultali block face severe crop loss due to outbreak of flood. 

Through the analysis of flood susceptibility map and land use maps of the years 2017, 2019 and 2021 it was seen 

that in 2017, about 207.3491 sq.km was dominated by croplands and out of it about 12.30 sq. km of cropland 

falls in high flood susceptibility zone and thus accounts for about 5.93% of total croplands. In 2019, about 

204.0161 sq.km. was dominated by croplands and out of it about 11.89 sq.km of cropland falls in high flood 

susceptibility zone and thus accounts for about 5.82% of total croplands. In 2021, about 191.4567 sq.km was 

dominated by croplands and out of it about 11.55 sq.km of cropland falls in high flood susceptibility zone and 

thus accounts for about 6.03% of total croplands. 

 

 

Figure 45: Relationship between flood prone zone and cropland 
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Relationship between flood prone zone and settlement: It is very important to know how much area of 

settlements is located in high flood susceptible zone in a flood prone area. Being susceptible to cyclone induced 

flood, Kultali block is also not an exception. An attempt has been made to establish this relation through the 

analysis of flood susceptibility map and land use maps for the years 2017, 2019 and 2021. It is seen that in 2017, 

about 14.93 sq.km was covered with built up and out of it about 1.70 sq.km built up was in high flood 

susceptible zone and this accounted for about 11.38% of total built up. It is seen that in 2019, about 26.78 sq.km 

was covered with built up and out of it about 3.07 sq.km built up was in high flood susceptible zone and this 

accounted for about 11.46% of total built up. Lastly, in 2021 about 31.65 sq.km was covered with built up and 

out of it about 3.78 sq.km built up wasin high flood susceptible zone and this accounted for about 11.93% of 

total built up. Hence, it is seen from the above discussion that with increase in areal coverage of built up with the 

passage of time, proportion of built up in high flood susceptible zone is also rising. 

 

Figure 46: Relationship between flood prone zone and settlement 
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CHAPTER 10: MAJOR FINDINGS AND SUGGESTIONS 

Major Findings:  

 Observations and in-depth study of the village of Purba Gurguriya in the Kultali block have shown that the 

main problem in this village is flood. At the same time, the condition of the mud built Naskar bhery 

embankment is very unstable. 

  As the village of Purba Gurguriya is located within short distance from the river, the people of this village 

cannot stay in their dilapidated homes damaged after the floods. As a result, they become homeless. 

  Purba Gurguriya is a major agricultural village. Most of the people in this village are involved in agriculture. 

Due to the massive loss of agriculture during the floods, they have to face many difficulties in earning a 

living. 

 People of Kultali block are also engaged in collecting honey, fishing and collecting fuel from the jungle. As a 

result, some villagers have to go deep inside forest. When flood takes place, they cannot go to the forest and 

thus face crisis in earning their daily breads. Besides, due to submergence of large areas, crocodiles and 

tigers often enter the villages and this in turn makes the villagers exposed to wildlife attacks. 

 One of the major problems of Purba Gurguriya village in Kultali block is that the government has not yet 

taken proper measures for the villagers in the pre-flood and post-flood period. The villagers also do not have 

the resources and know-how enough to tackle the deteriorating situation. That is, there is a lack of 

administrative infrastructure. 

Recommendations:  

 The earthen embankment of Makri river in Purba Gurguriya village should be made of concrete and only then 

the flood water of Makri River will reduce the damage to the village. 

 Administration and local groups should join more proactively to organize rescue operations and relief 

materials in the post-flood period. 

 As riverside areas in Purba Gurguriya village are more prone to flooding, most of the cultivated land should be 

located away from the river where the tendency of flooding is low. Proper irrigation facilities should also be 

provided to give freshwater for the crops 

 Villagers living in flood prone areas should be relocated with local help. Early rescue plans should be made 

for the people living in riverside areas during floods. Flood shelters should be constructed keeping in mind 

necessary health protocols.  

 Due to the loss of agriculture due to the floods, various educational camps related to agriculture need to be 

opened here. Government should provide crop insurances and loans at lower rates of interest to the flood 

affected farmers. Besides, proper crop-planning is needed for ensuring good production. 

 After the floods in the village of Purba Gurguriya, the villagers could not do farming that way especially due 

to increased salinity being flooded with salt water, leaving the villagers without a livelihood. To get out of 
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this situation, to arrange various works to increase the quality of cultivation in an administrative way, to 

provide suitable training for making a living in a unique way. 

 The administrative and technical infrastructure in the village of Purba Gurguriya should be looked at more 

closely. Relief needs to be provided in more ways in the aftermath of floods. 

 Free health services should be provided locally and administratively for the health of the flood-affected 

villagers. 

Conclusion: 

The people of Purba Gurguriya village of Kultali block under the coastal Sundarbans of Bay of Bengal spend 

their lives in difficult conditions for not getting any facilities like the people of other districts of West Bengal. 

From all the above studies, it has been seen that the people there spend their lives by farming, fishing, crabbing, 

collecting honey etc. But due to floods, their crops and houses are greatly damaged.Most of the land in Kultali 

block is used for cultivation, but due to salinity of the soil, the yield is not that high. On the other hand, due to 

lack of livelihood, many villagers migrate to Kolkata in search of work. The residents of Purba Gurguriya village 

are facing various problems. In order to solve all these problems, all the rural schemes and housing schemes of 

the central government need to be implemented more.In addition; the state government should implement 

various measures to protect life and properties during the floods. It may include construction of concrete dams 

along the Makri River, providing job opportunities to the villagers locally, and assisting the villagers of Purba 

Gurguriya in the overall welfare of the village. 
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QUESTIONNAIRE 

 PERSONAL DETAILS : 

1. Name of the surveyor:                                                                                 Date : 

2. Name of the Head of the family: 

3. Address:    

4. Occupation: 

6. Religion:     Hindu       Muslim       Others  

7. Caste:        GEN       SC       ST      OBC             8. Language: 

9. Mobile No: 

10. Email Id: 

11. Age:                                                        12. Gender:  Male        Female       

13. No of family members:     

14. No. of Workers (all members): 

Main worker Cultivators Agricultural labour Others workers 

            

            

 

 FLOOD ISSUES : 

15. In your opinion, what is the main cause of flood in the river here? 

        The cause of the tide           collapse the embankment 

        Excessive rainfall           Cyclone            Others 

16. At what time is the maximum amount of flood in this river? 

        May – August           August – November           November – February 

17. What is the amount of money lost in the last flood? 

        Less than 5000/-          5000 – 15000/-         15000 – 25000/-           More than 25000/- 

18. Did you get any help from the government after the flood?     Yes        No 

19. If yes, where did you get it from? 

       State Govt.          Central Govt.          NGO             Others relief center 

20. Do you have farmland?                Yes          No 

21. Is there a tendency for water to accumulate in your area?  Yes         No 

Total   Male  Female  
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22. If yes, how long do you stay submerged? 

        1 - 4 days               4 - 8 days             8 - 12 days            More than 12 days 

23. What kind of changes are seen in the agricultural land as a result of the flood? 

         Salinity problem            Productivity problem             others problems 

24. When the floodwaters recede, can you stay home?         Yes        No 

25. Do you want to change accommodation?           Yes        No 

26. Do you think the amount of trees along the river should be increased?    Yes         No  

27. What is the nature of River Embankment?   Stable                  unstable 

28. Who is responsible for the protection of river embankment? 

        Common man of the village            Govt. Agency            Regional group organization   

29. Is your area a saline soil area?             Yes        No 

30. When you can't cultivate, what do you make a living from? 

  

31. Does income decrease after the flood?  Yes         No 

32. If yes, how much less than normal income? 

 

33. What methods do you use to save soil from salinity? 

  

34. Which crop is more damaged in the flood? 

  

35. Do you Crop pattern changed for flooding?      Yes          No  

36. Do you use salt resistant grains?    Yes           No 

37. If Yes, what kind of effect do you get in that cultivation? 

       Very Bad            Bad            Moderate              Good             Very Good        

 DEMOGRAPHIC  ISSUE : 

38. What is the type of house?        Pucca house         Raw house          Roofed house 

39. Is there any source of drinking water in the house?           Yes           No  

40. If yes, what kind of source is there? 

       Tube well            Time col              Path well            Pond           
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41. What is his condition during the flood? 

       Very good             Good               Moderate            Poor            Very poor 

42. Does the house have a toilet?        Yes             No 

43. If yes, is it usable during floods?   Yes           No 

 FLOOD  DISASTER MANAGEMEN ISSUES:  

44. How many km away from the house is the river? 

      Less than 1 km           1 km - 5 km             More than 5 km 

45. Has you and your family effected ever by flood disaster?  

      Yes           No           I don't know 

46. Is there a disaster management or emergency plan for the area use stay in ? 

      Yes           No           I don't know 

47. Has the community created its own laws or policy for disaster management? 

      Yes           No           don’t know 

48. Is there, any flood relief shelter?   Yes          No          don’t know 

49. If yes, What distance between your house and flood relief shelter?  

      Less than 1 km            1 - 5 km             More than 5 km 

50. In your opinion, how will the community a receive information about a flood Disaster or an emergency 

situation? 

News paper        Television         Radio        Cell ph         Micing          Family or friend         others way 

51. Has anyone from the following helped you or your community in preparing a disaster management plan? 

      National govt.            NGO              UN agency              Local political party 

      Voluntary Group 

52. As per your knowledge, what are the health’s related issues that have occurred when a      disaster struck? 

         Severe injuries              Food shortage               Water contamination 

         Shortage             Disease outbreak               Damage to the property     
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APPENDIX 

List of Tables: 

Table 1: Educational Pattern of Purba Gurguriya village 

Educational status % 

Literate 67 

Illiterate 33 

Table 2: Occupational Pattern of Purba Gurguriya Villagers in Kultali Block 

Occupation % 

Agricultural labour 50 

Fishing And crab catching 25 

Industrial  labour 10 

Others 15 

Table 3: Income Pattern of Purba Gurguriya Villagers in Kultali Block 

Income per month (Rs.) % 

< 5000 9 

5000 – 10000 50 

10000 – 15000 33 

> 15000 8 

Table 4:  Pattern of house in Purba Gurguriya Villagers of Kultali Block 

Types of House % 

Pucca House 33 

kaccha  House 18 

Roofed House 49 

Table 5:  Main Causes of Flood in Kultali Block 

Causes % 

The Cause of tide 9 

Collapse of Embankment 31 

Excessive  rainfall 5 

Cyclone 55 

Others 0 

Table 6 : Amount of trees along the river should be increased in Makri River 

Status of opinion % 

Yes 65 

No 35 

Table 7: Nature of River embankment in Makri River 

Nature % 

Stable 5 

Unstable 95 

Table 8 : Responsible for the protection of river embankment 

Responsible organization % 

Common man of the village 78 

Govt. Agency 7 

NGO 15 
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Table 9 : Flood Prone seasons of Purba Gurguriya village in Kultali Block 

Flood Prone Time % 

May - August 88 

August-November 12 

November-February 0 

Table 10 : Status of changing accommodation during Flood in Purba 

Gurguriya village 

Change Accommodation % 

Yes 88 

No 12 

Table 11 : Sources of Drinking water in Purba Gurguriya village 

Sources of Drinking Water % 

Tube well 60 

Time Col 22 

Path well 0 

Pond 18 

Others 0 

Table 12 : Condition of Drinking Water during flood in Purba Gurguriya 

village of Kultali Block 

Condition % 

Very Good 0 

Good 0 

Moderate 2 

Poor 36 

very poor 62 

Table 13 : Health issues after flood situation in Purba Gurguriya villagers 

Health issues after flood situation % 

Severe injuries 18 

Food Shortage 21 

Water Contamination 20 

Disaster outbreak 5 

Damage to the property 33 

Others 3 

Table 14 : Condition of Toilet during Flood in Kultali Block 

Condition of Toilet during flood % 

Very Good 0 

Good 0 

Moderate 2 

Poor 22 

Very Poor 76 

Table 15 : The amount of financial loss in Last Flood 

Amount % 

< 5000 2 

5000 to 15000 11 

15000 to 25000 15 
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> 25000 72 

Table 16 : Rate of decreasing income after flood in Purba Gurguriya villagers 

Income decrease after flood % 

Yes 98 

No 2 

Table 17 : Tendency of water to accumulate in the Kultali Block 

Opinion of villagers % 

Yes 100 

No 0 

Table 18 : Water Retention periods after flood in Purba Gurguriya village 

Water Retention period % 

1-4 days 0 

4-8 days 2 

8-12 days 33 

> 12 days 65 

Table 19 : Effect of flood in cultivation in Purba Gurguriya village 

Effect of Flood in Cultivation % 

Very Good 0 

Good 0 

Moderate 5 

Bad 23 

Very Bad 72 

Table 20 : Problems of Agricultural Land after flood in Purba Gurguriya 

village 

Problems % 

Salinity Problem 55 

Productivity Problem 36 

others Problems 9 

Table 21 : Crop pattern changed for flooding in Purba Gurguriya village 

Crop Pattern changed for flooding % 

Yes 12 

No 88 

Table 22 : Use of salt resistant grains of farmers of Purba Gurguriya village 

Status of use % 

Yes 81 

No 0 

Table 28 : Emergency plan for Pre Disaster Management in Purba Gurguriya 

Village 

Emergency plan for disaster % 

Yes 74 

No 26 

Table 29 :  Flood relief shelter for Purba Gurguriya Villagers 

Flood relief shelter % 

Yes 91 

No 9 
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Table 35 :Land use data of kultali block of 2017 

 

 

Table 30 : Distance of flood relief shelter from Purba Gurguriya Village 

Distance of flood relief shelter % 

< 1 km 74 

1 - 5 km 23 

> 5 km 3 

Table 31 :  Information gather of Pre- disaster situation 

Sources of information of  pre disaster situation % 

Newspaper 2 

Television 11 

Radio 2 

Cell Phone 9 

Micing 66 

Family or Friends 10 

Others way 0 

Table 32 : Helping status of organization in Pre disaster management plan 

Helping status of organization in Pre disaster management plan % 

National Govt. 5 

NGO 22 

UN Agency 0 

Local Political party 9 

Voluntary Group 2 

Self Prepared 62 

Table 33: Helping status from Government After the Flood in Kultali Block 

Helping status of Govt. after the flood % 

Yes 31 

No 69 

Table 34:  Helping Status of Rescue Organization during Flood and After 

Flood 

Rescue Organization % 

State Govt. 18 

Central Govt. 11 

NGO 28 
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Table 36 :Land use data of kultali block of 2019 

 

Table 37 :Land use data of kultali block of 2021 

 

Table 38: Validation table of Flood Susceptibility map of Kultali block 

 

Table 27: Analysis of impact of flood on people in Purba Gurguriya village of Kultali block by 

weighted score 

 

 

 

 

 

PROBLEMS TOTAL WEIGHT
NUMBER OF 

RESPONDENTS

WEIGHTED 

SCORE

Problems of  Accomodation during flood 0.98 85 83.3

Agricultural problems after flood 0.71 69 48.99

Problems of livelihood after flood 0.82 72 59.04

Health related problems after flood 0.58 57 33.06

Problems of sanitation 0.43 54 23.22

100
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Table 39: FREQUENCY RATIO MODEL DATA 

ELEV

ATION  

In 

meters 

Class No of Flood Events 
Percentage 

(A) 
Area 

Percentage 

(B) 
FR 

Normaliza

tion 

1 4 19.05 182648 26.94 0.706936684 0.40 

2 11 52.38 385887 56.93 0.92016982 0.52 

3 6 28.57 109348 16.13 1.77123365 1.00 

Total 21 100 677883 100     

        

SLOPE  

In 

Degree

s 

Class No of Flood Events 
Percentage 

(A) 
Area 

Percentage 

(B) 
FR 

Normaliza

tion 

1 6 28.57 326159 9.89 2.89 0.22 

2 10 47.62 2911385 88.28 0.54 0.04 

3 5 23.81 60339 1.83 13.01 1.00 

Total 21 100 3297883 100     

        

ASPEC

T 

Class No of Flood Events 
Percentage 

(A) 
Area 

Percentage 

(B) 
FR 

Normaliza

tion 

1 8 38.10 238831 35.23 1.08 1.00 

2 6 28.57 219745 32.42 0.88 0.82 

3 7 33.33 219306 32.35 1.03 0.95 

Total 21 100 677882 100     

        

RAINF

ALL  

In mm 

Class No of Flood Events 
Percentage 

(A) 
Area 

Percentage 

(B) 
FR 

Normaliza

tion 

1 2 9.52 222498 33.65 0.28 0.18 

2 16 76.19 316386 47.85 1.59 1.00 

3 3 14.29 122336 18.50 0.77 0.48 

Total 21 100 661220 100     

        

VALID

ATION 

Class No of Flood Events 
Percentage 

(A) 
Area 

Percentage 

(B) 
FDI   

1-Low 2 9.52 275070 43.13 0.22   

2-Mod 15 71.43 315712 49.50 1.44   

3-High 4 19.05 47008 7.37 2.58   

Total 21 100 637790 100     
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Table : 41 : Dumpy Level Data 

STTION POINTS B.S I.S F.S C.L R.L REMARKS 

A 1.670   7.670 6.000 BM=6 METERS 

A1  1.540   6.130  

A2  1.580   6.090  

A3  1.585   6.085  

A4  1.255   6.415  

A5  1.150   6.520  

A6  1.570   6.100  

A7  1.270   6.400  

A8  1.350   6.320  

A9  1.320   6.350  

A10  1.395   6.275  

A11  1.670   6.000  

A12  1.675   5.995  

A13  3.300   4.370  

A14  2.680   4.990  

A15  1.355   6.315  

A16  1.175   6.495  

A17  1.530   6.140  

A18  2.040   5.630  

A19  2.300   5.370  

A20  2.885   4.785  

A21  3.390   4.280  

B  3.690   3.980  

B1  1.510   6.160  

B2  1.580   6.090  

B3  1.650   6.020  

B4  1.755   5.915  

B5  1.390   6.280  

B6  1.510   6.160  

B7  1.950   5.720  

B8  2.250   5.420  

B9  3.160   4.510  

B10  2.460   5.210  

B11  2.550   5.120  

B12  2.250   5.420  

B13  2.050   5.620  

B14  3.310   4.360  
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ABSTRACT: 
 Birbhum district has a great importance for his geomorphic feature i.e. ―Khoyai‖ region 

which is a unique lateritic landscape and is also an important tourist spot in West Bengal. 

Geomorphologically it is very much affected by natural denudation processes. Hence, this 

landscape is very much affected by rill and gully erosion since long time. The present fieldwork 

is a hardcore applied geomorphological work. In this present study exhibit that the erosional 

status of Khoai region by measuring length, width and depth of micro features like soil pipe, 

soil tunnel and slope failure. This article has mainly focused on the intensity of soil erosion by 

slope failure and the mechanism of soil pipes and soil tunnel which has being changing the 

natural relief of this part of Birbhum as well. This change may affect the physical as well as 

socio economic environment of this region. To restore this badland topography, a geographic 

heritage, the authors have proposed some remedial measures to improve the present 

consequences of this economically and socially important part of Birbhum district in West 

Bengal.   
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                                         CHAPTER-I 
                                      INTRODUCTION 
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 1.1 INTRODUCTION 
 

Badland is a term that usually applied to  some specific landscapes which are almost barren 

with nearly less vegetation at all, extremely dissected, can’t be any use for agriculture and 

mainly developed by water erosion (Joshi 2014; Awon and Kar 2016).This topography also 

includes a completely dissected rugged topography developed by the combine action of piping 

and tunnel erosion with the help of fluvial process.(Joshi 2014; Pal and Shit 2017) The distinct 

characteristic of badland topography is that it has fluvial eroded channels variously termed as 

‘gully,’ ‘ravine,’ ‘wadi,’ or ‘dongas’ (Stone 1967;Pal and Chakraborty 2018). A gully is a 

relatively permanent narrow channel bound on the Earth’s surface by the action of water, 

especially a miniature valley resulting from falling rain(Fairbridge 1968; Charlton 

2008).Morphologically,gullies are completely different in nature from stream channels,gullies 

are narrow and deep in nature with almost vertical sidewalls. The nature of badland is dynamic 

in all over the world due to it’s morpho-climatic processes.As the badland is dynamic in nature 

sediment yield fluctuate from one region to another.  

 

 

 

 

 

 

 

 

 

 

 

 

                              Plate no 1:Field photograph of soil pipes 

            

It has been found that 50% of geographical area of India has been badly affected by soil 

degradation and soil erosion( Sehgal and Abrol 1994).Rill and gully erosion are the only 

substansial cause of soil degradation. Many geographer and researcher have studied the 

versatile dimensions of this particular study area,such as gully morphometry and gully 

morphology.The badland topography of Khoai of Birbhum district has been primarily studied 

by many researchers and major investigators ( ; Mukhopadhyay 1992; Das and Bandhopadhyay 

1996; Jha and Kapat 2009,2011). The amount of rainfall–runoff determines  rate of soil 

erosion, and soil erosion is the main cause of sedimentation of particular region.This 

sedimentation process gradually degrades the land surface, which ultimately takes the form of 

badland topography. 
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                                        Plate no 2: Field photograph of Soil Tunnel 

 

Geographers and geomorphologists have studied the various dimension of this subject area, 

such as gully morphology and morphometry,development, formation, in different parts of the 

country. The badland topography of the state of West Bengal in the districts of West Medinipur, 

Bankura, Puruliya,Birbhum, and parts of Bardhaman has been primarily studied by many 

scholars. The nature of badland topography anywhere in the world is always dynamic because 

of its morpho-climatic processes. Because of this dynamic nature, the rate of erosion and 

sediment yield fluctuate from one region to another. In this study, the sediment transportation 

rate has been taken into consideration on the basis of the sediment delivery ratio that was 

carried out by previous researchers. 

 

 

 

 

 

 

 

 

 

 

 

                            Plate no 3: Field photograph of Slope Failure 

 

The landscape of Khoai area is affected by high soil erosion especially through the rill and 

gully erosion. It is necessary to recognize the spatial distribution, degradation status and present 

management system of Khoai so that it can be restored from current degraded lateritic terrain 

for preventing their further degradation in the future. 

 

1.2 LITERATURE REVIEW  
The layer of lateritic soil in Shantiniketan on the north side of Kopai depicts the influence of 

Badlands of Birbhum districts popularly known as Khoai area in West Bengal.The whole area 

is characterized by lateritic soils,non lateritic soils and forested lateritic soils,reveals the intense 

erosion work like rill erosion,gully erosion,slope failure etc(Pal,2015) overland,runoff 
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occurrence upslope are the main reason for gully erosion,though it’s very difficult to collect 

data about badlands in such spatial conditions (Shit,2013). 

 

To examine the entire badland area,the dimensions of rills,gullies like their height,width etc 

has been taken.(Billi and Dramis,2003).Badland topography are a type of topography which 

are extensively dry from its nature and softer sedimentary rocks or clay-rich soils are extremely 

eroded by soil and wind (Bhowmick,2019).Gully erosion is one of the prominent 

geomorphological features that can be seen is badland topography.Otherwise badland 

topography.Badland are actually ‘Barren Land’ which are created by the active erosion of gully 

and rill(Gour,2019) 

 

Gully and rill erosion has been a dangerous issue for all over the world.Gullies are formed by 

the removal of soil from a slender channel or removal of soil particles in the form of soil erosion 

like overland flow (Wasson,2002)Nowadays,gully erosion are renamed as soil degradation.The 

gully networking has been patterned by gully head erosion (Poesen,2003).Gully erosion is a 

difficult thing to understand and the feedback mechanisms can be understood conceptually and 

by the help of qualitative measure.Previously researchers suggested that the head-retreat of 

gully and development of gully including the upslope movement of the head of the 

gully.(Montgomery ,1999).Besides erosion of gully  badland expose another type of 

morphological micro feature is Soil Pipes.Soil pipes are generally formed by extreme water 

and wind erosion.(Maity).We have used BIS method to calculate the relative relief,drainage 

density and average slope.The entire region was graphically shown by the help of BIS method. 

 

This morphological feature is also exposed to the nature due to extreme denudation process.The 

kinetic energy,duration,intensity of rainfall has a great impact on this morphological 

features.The different kind of erosion like rain splash erosion,rill erosion,sheet erosion are 

actually responsible for the creation of Soil Pipes(Bhowmick,2019).Along with soil pipes a 

different type of morphological features can be seen in badland.Soil Tunnels are the features 

which can be seen similar side of soil pipes.(Gour,2019) 

 

As mentioned earlier this region is very dry in nature and this area receives very less amount 

of rain so the soil erosion actively works mainly in two season 1stly the mechanical weathering 

erode the upper surface of the soil and then rain splash erosion,overland flow that helps the soil 

particles to wash away(Shit,2002)Another significant micro features of badland topography are 

Soil Tunnel. 

 

Soil Tunnels are also a noticeable geomorphic features that are often seen in badland area.This 

is also a result of extreme soil erosion,denudation etc.Mechanical weathering helps soil tunnels 

to get more prominent.Soil tunnel usually seen on the sidewall of gullies.It’s also happen due 

to the cavitation of water if any waterbody is present near of any gully.(Bhowmick ,2019).Gully 

and rill created some more morphological feature like slope failure.It is one the important 

features that can be seen in badland.Slope failures are noticed at the sidewall of gully 

networking or at a side of rill erosion.(Maiti,2012). Due to excessive erosion like sheet erosion 

,rill erosion ,raindrop erosion maximum sedimentation takes place and slope failure happens.It 
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usually noticed at a side of a gully.(Gour,2019).Khoai is a place of lateritic soil and some 

significant morphological features.This place is full with gully networking and rill erosion and 

micro features like soil pipes,soil tunnels etc.Khoai is located in the eastern side of Birbhum 

which actually falls in the eastern part of Chhotonagpur pleateu for this Khoai is extensively 

dry badland from its nature. 

 

1.3   OBJECTIVES 

In order to examine the development of micro features of Khoai badland the following 

objectives have been studied: 

a) Morphological characteristics of soil pipes,  

b) Morphological characteristics of soil tunnel, 

c) Understanding the underlying cause of slope failure. 

 

1.4 METHODOLGY: 

PRE-FIELD DURING FIELD POST FIELD

LITERATURE REVIEW

DOWNLOAD 
LANDSAT 8 IMAGE & 

SRTM DEM FROM 
USGS

INSTRUMENT SURVEY

MEASUREMENT OF HEIGHT 
AMD WIDTH BY TAPE

MEASUREMENT OF DIP  BY 
CLINOMETER

GPS POINTS

TABULATION AND DATE GENERATION 
IN MS-EXCEL

VARIOUS MAP GENERATION 
IN QGIS SOFTWARE

GENERATE LULC MAP 
FROM LANDSAT IMAGE

GENERATE ELEVATION 
MAP FROM SRTM DEM

GENERATE SLOPE MAP 
FROM SRTM DEM

MEASUREMENT OF 
HEIGHT,WIDTH & DEPTH

MEASUREMENT OF DIP BY 
CLINOMETER

GPS POINTS

PILOT SURVEY

TOOK PICTURES OF 
SOIL TUNNELS, PIPES 
AND SLOPE FAILURES

METHODOLOGY

So
il 

P
ip

e
So

il 
Tu

n
n

e
l

 

                            Fig no1: Flow chart of methodology 

1.4.1 PRE FIELD STUDY: During our pilot survey we primarily surveyed the entire 

Khoai badland captured some pictures of features like soil pipes ,soil tunnel and slope failure 

.After that prepared our literature review. Then downloaded Landsat 8 images from and SRTM 

dem  from USGS. 
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1.4.2 FIELD STUDY: At first, we’ve chosen some sample from each features .After 

that we measured their dimensions like for soil pipes measured their height and width by 

tape and dip by clinometer ,following that also took height and width of soil tunnel by tape 

and dip by clinometer  .For slope failure some pictures are only taken and also took pictures 

of soil pipes and tunnel. Also took all of these 3 features GPS points. 

1.4.3 POST FIELD STUDY: During our post field study we sorted our raw data and     

classified them and made distribution, scatter diagram from them for soil pipes and soil 

tunnelS and discussed the relation of all diagrams .For slope failure various map were 

generated in QGIS software like preparation of landuse-landcover map from landsat image 

8,generation of elevation map and slope map from SRTM dem and also analysed the nature 

of slope of that area, the landuse-lancover pattern of Khoai badland. For the calculation of 

distribution diagrams these following formulas were used 

TABLE 1:  FORMULAS OF VARIOUS PARAMETERS USED 

Parameter Formula Purpose 

MEAN  
(Sum of observations)/(Total no of 

observations) 

For all parameter of Soil pipes 

and soil tunnel 

STANDARD 

DEVIATION 

√(∑(Individiual 

observations−Mean)2 /Total no of 

observations) 

SKEWNESS 

3*(Mean-Median)/ Standard 

Deviation 

KURTOSIS 

Fourth central variance/Square of 

Variance 

 MEAN 

DEVIATION 

 Σ|Individual observations − 

Mean|/Total no of observations                                                  
PERIMETER  2((Length/2))*(Width/2))/2 

For soil tunnels 
AREA ( Length/2)*(Width/2) 

VOLUME 

4(((Length 

/2)*(Width/2)*(Depth/2))/3) 

1.5  SIGNIFICANCE: 

Study of badland topography improves the knowledge about badland erosion.How fluvial 

erosion actually works through the badland. We can also know about processes of gully 

formation and badland development.The development process of micro features like soil 

pipes,soil tunnel and slope failure and also about the erosion ability by fluvial and aeolian 

procces.We can also know about their dimenions and their characteristics and also change in 

nature.This change may affect the physical as well as socio economic environment of this 

region. To restore this badland topography, a geographic heritage, the authors have proposed 

some remedial measures to improve the present consequences of this economically and socially 

important part of Birbhum district in West Bengal. 
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                                             CHAPTER-II 

STUDY AREA 
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2.1 Location of the study area: 
Study area in Khoyai region of Birbhum district, West Bengal.This khoyai region of alluvium 

is known as Ruhr Bengal.The latitudinal extension of the studied area is 23°41°28° 

to23°41°30° and the longitudinal extension is 87°40°21° to 87°40°28°.Khoyai region is in the 

central parts of Shantiniketan.SE parts of Illambazar and Mohammad Bazar blocks,western 

parts of Suri-I,eastern parts of Dubrajpur.The study area entirely covers an area of 28.34 

hectares with forest covers of 6.25 hectares of land area.49m is the minimum elevation and 

maximum elevation is 67m above from the MSL.Rills,gullies and other micro features are 

prominent in the western,north western part of this study area. 

 
 

    

 

 

 

 

 

 

 

 

 

                                                           

                                                                  

 

 

 

 

   

 

 

                        

 

 

                            Fig no 2:Location map of study area 

2.2 CLIMATE: 
Bolpur falls in tropical climate region. This study area gets a mean annual temperature of 26°c 

to 31°c and rainfall reaches 1462.73mm. During March to October the temperature remains 

around 26°c to 31°c but during November to February the temperature drops down to 6°c to 

19°c. During the period of monsoon(June -September) this area experiences the maximum 

rainfall. Maximum intensity of rainfall is experienced during the month of July. 
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Fig 3:Climatic graph in Khoai (Source:Google) 

 

2.3 SOIL CONDITION: 

Soil is an important geographical attribute for studying the landscape of khoyai region. Khoyai 

is totally build up by laterite soil.The soils found in this part of khoyai are-(1)Recent alluvium, 

(2) Newer alluvium, (3) Older alluvium and (4) Laterite soil.Aluvium is dominant in the 

southern part and eastern part of study area.In west few mounds with erosional plains are found 

and it’s a major physiography. The soil of Kopai upland is generally lateritic mixed with 

alluvium. But due to the present of the Badlands in its southern parts the lateritic soils can also 

be found. Moram  has covered the southern portion this badland,often covering the ground 

surface near the hard crust. Khoyai region is highly weathered,leached and enriched with 

oxides of iron and alumimium. As a result the landscape of Khoyai area is effected by high soil 

erosion specially rills and gully erosion. 

Table-2: Quaternary Formation of Birbhum District 

 

 

Formation/physiographic 

unit  

Altitude Gradient Sediment 

character 

Geologic Age  

Bhagirathi (Recent 

surface) 

8m . or less 0.2 m./km Floodd plain 

sediment  

Recent 

Kandi ( Younger Deltic 

Plain ) 

24m . inW 

8 m in E 

0.6 m./k.m  Alluvial 

sediment 

with soil 

Late 

Pleistocene. 
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containing 

soft 

ferruginous 

nodules. 

Rampurhat ( Older 

Deltic Plain) 

20 to 50 m.  0.86 m./k.m Alluvial 

sediment 

with soil 

containing 

soft 

calcareous 

nodules. 

Upper 

Pleistocene. 

Illumbazar (lateritic 

Upland) 

36 to 120 

m. 

12m./k.m. Hrad laterite 

and molted 

clay with 

underlaying 

sediment. 

Middle to 

early 

Pleistocene. 

 (Complited from Bhatacharya & banarjee, 1979 and GSI,1985).  

 

2.4 VEGETATION:  

Khoyai region has very diverse flora and fauna. The principle trees of the study area are 

Akashmoni (Acasiamonilliformis), Sal (Shorearobosta), Sishu (Daldergiasissoo), Cashew  

 

 

 

 

                                          

                                          

 

Plate no 4:Field photograph of trees at Khoai 

(Anacardiumoccidentale), Behera (Tenninaliabellerica), Amloki (Emblicaofficinalis) tree 

Chhatim (Alastoniascholaris), Bakul (Mimusopselengi), Malati (Aganosmadichotma), Palash 

(Buteamonosperma), Arjun (Terminaliarjuna), Sonajhuri (Acacia auriculiformis), Eucalyptus 

(Eucalyptus globulus), Bamboo (Bambusa vulgaris) etc. The main plant species are 

Eucalyptus, Sonajhuri, and Sal. In recent times, deforestation of natural vegetation is a major 

problem in soil conservation. 
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                                           CHAPTER 3 

                           RESULTS AND DISCUSSION 
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3.1 SOIL PIPES: 
Soil pipes are important hillslope hydrological and geomorphological agents in many parts of 

the world. piping can play an important role in landscape development in some regions. Piping 

is involved in channel extension through roof collapse, gully development, and mass 

movements. 

3.1.1 HEIGHT OF SOIL PIPES  

  

 

 

 

 

 

 

 

                                

 

 

 

Fig no 4: The distribution of Height of soil pipes in percentage 

                                           This diagram shows the average height distribution along with their 

frequency at Khoai. 0.01-0.71 class has the highest frequency of mean height which is approx 

48% and class 0.72-1.42 has the lowest mean height frequency 1.90%.Highest soil pipes height 

in field was 3.2m 

3.1.2 WIDTH OF SOIL PIPES 

 

 

                   

 

 

 

 

 

 

 

Fig no 5: The distribution of Width of soil pipes in percentage 

                                This diagram showing the average height distribution along with their 

frequency at Khoai. 0.01-0.31 class has the highest frequency of mean width which is approx 

48% and class 1.28-1.59 has the lowest mean height frequency 2.40% where as the highest 

width value of soil pipes in field was 1.5m and lowest was 0.04 m 

3.1.3 DIP OF SOIL PIPES 
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Fig no 6: The distribution of Dip of soil pipes in percentage 

                            

                           As the observed highest value of dip was 87 and lowest was 20 during 

field but in this distribution diagram class 20-41 has the highest frequency of mean dip which 

is 24.39% and class 87-107 has the lowest mean frequency of dip is 7.31%3. 

   

3.1.4 MEAN DEVIATION  
 

 

  

 

 

 

 

 

 

 

 

 

                          Fig no 7: The mean deviation percentage of Height 

 

                          The observed highest value of height in field was 3.2m but in this distribution 

diagram showing that class 0.62884-1.25767 has highest frequency of mean deviation which 

is 45% and lowest frequency has class 1.25768-1.8866 is 15% 
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Fig no 8:The mean deviation percentage of Width 

                                    This distribution diagram showing that class 0.000-0.322 has the highest 

frequency of mean deviation percentage which is 52.50% and class 0.323-0.645 has lowest 

frequency which is 37.50% but the observed higest and lowest width value is 1.5m and 0.04m  

   

 

  

 

 

 

 

 

 

 

                           

                                    

 

 

Fig no 9: The mean deviation percentage of Dip 

                                  

 

This distribution diagram has 3 classes but the 0-16 class highest frequency 50% but the rest 

of classes has same frequency which are 40% ovserved highest value of dip 87 and lowest 

value is 20. 

  3.1.5  RELATIONSHIP BETWEEN VARIOUS PARAMETER OF SOIL PIPES 
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Fig no 10:The relationship between width and length 

 

                           In this diagram it is evident that length is parallely increasing with 

width and the relationship is positive here. The value of R^2 is 0.3607. 

3.2 SOIL TUNNEL: Soil tunnel is a feature which can be seen in badland.This is an 

elliptical feature which are created extensive wind and water erosion,physical weathering and 

sometimes due to the cavitation of groundwater help to make this feature. 

3.2.1  DEPTH OF SOIL TUNNEL 

 

                                 Fig no 11: The mean distribution of Depth  

 

                                    This distribution diagram showing that the 1st class is holding the 

highest number of frequency 60% and the rest of 4 classes has the same frequency 10% 

where as the observed highest depth was 1m and lowest was 0.01m. 

3.2.2 LENGTH OF SOIL TUNNEL 
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                             Fig no 12: The mean distribution of Long Axis 

                                                             Longaxis or length of soil tunnel has 3 classes in this 

diagram .Class 0.2-0.24 has the highest frequency 80% and rest of the 2 classes have same 

frequency 20%.The observed highest longaxis value 0.18m and lowest is 0.05m 

    3.2.3 WIDTH OF SOIL TUNNEL 

 

 

 

 

 

 

 

 

 

                

                             

 

 

 

                                       Fig no13:The mean distribution of Width  

            During field the highest observed value of Width Axis was 0.15 and Lowest was 0.02 

but in this distribution diagram class 0.06-0.11 holding the highest frequency 70% and the 

class 0.12-0.17 has the lowest frequency 10% 

0%

10%

20%

30%

40%

50%

60%

70%

80%

0.01-0.05 0.06-0.1 0.2-0.24

FR
EQ

U
EN

C
Y

(I
N

 P
ER

C
EN

TA
G

E)

LONGAXIS(IN M)

0%

10%

20%

30%

40%

50%

60%

70%

0.01-0.05 0.06-0.11 0.12-0.17

FR
EQ

U
EN

C
Y

(I
N

 P
ER

C
EN

TA
G

E)

TRANSVERSE AXIS (IN M)



17 
 

17 | P a g e  
 

3.2.4 DIPS OF SOIL TUNNEL                             

 

                                   

 

 

 

 

 

 

 

 

                             

 

 

 

                                  Fig no 14: The mean distribution of Dip 

 

This distribution diagram showing the mean distribution of depth in Khoai. Class 46-

62 has the highest frequency 40% and class 21-41 has the lowest frequency 10% where as the 

observed highest value of dip was 80 and lowest was 20 

3.2.5  MEAN DEVIATION 

 

                 Fig no 15:The mean deviation distribution of Depth 

 

                                                   This distribution diagram showing mean deviation of depth 

which has highest frequency 50% in 0.257-0.413 and has lowest frequency 10% in two classes 

these are 0.414-0.570 and 0.571-0.727.Observed highest depth was 1m and lowest was 0.01m. 
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Fig no 16:The mean deviation distribution of Length 

                                     This distribution diagram has only two class 1st one 0.00-0.26 has the 

highest frequency 90% and the 2nd one 0.27-0.53 has the lowest frequency 10%.During field 

highest longaxis value o.0.18m and the lowest was 0.05m. 
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                     Fig no 17: The mean deviation distribution of Width 

 

This distribution diagram also have two classes only. First one holding the highest frequency 

90% in class 0.000-0.275 and second one having the lowest frequency 10% in class 0.276-

0.551.Observed highest value in during field 0.15 and lowest was 0.02 
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                                   Fig no 18: The mean deviation distribution of Dip 

 This feature of badland has real highest value 80and 

lowest         20 observed during field but this distribution diagram has three class showing the 

highest frequency 40% in class 0-11 and lowest frequency 10% in class 12-23 

  

 

3.2.6 AREA OF SOIL TUNNEL 

   

 

 

 

 

 

 

 

                            

                              

                                

 

                                 Fig no 19 :The distribution of area of soil tunnel 

This diagram shows the area distribution of soil tunnel.It has the highest frequency 80% in 

class 000.00-332.31 and rest of two class 333,31-665.62 and 666.62-998.93 has the same 

frequency 10% 
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  3.2.7 PERIMETER OF SOIL TUNNEL 

  

 

 

 

 

 

 

                        

                       

 

 

                         Fig no 20 : The distribution of perimeter of soil tunnel 

                                This diagram shows the perimeter distribution of soil tunnel.It has the 

highest frequency 80% in class 0.000-6.646 and rest of two class 6.647-13.293 and 13.294-

19.940 has the same frequency 10% 

 

3.2.8 VOLUME OF SOIL TUNNEL 

 

 

 

 

 

 

 

 

 

 

                                     

                               

 

 

 

 

                                 Fig no21:The distribution of volume of soil tunnel 

   

This diagram shows the volume distribution of soil tunnel.It has the highest frequency 80% in 

class 00000.0-21981.74 and rest of two class 21982.74-43964.88 and 43965.88-65946.62 has 

the same frequency 10% 

3.2.9 RELATIONSHIP BETWEEN VARIOUS PARAMETER OF SOIL TUNNEL 
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                       Fig no 22:The relationship between Length and Depth 

                        

In this diagram it is evident that length is parallely increasing with  Depth and the relationship 

is positive here. The value of R^2 is 0.3746 

 

 

 

 

 

 

 

 

                          

                              

 

 

                      Fig no 23:The relationship between Length and Width 

                           

In this diagram it is evident that length is parallely increasing with  Depth and the relationship 

is positive here. The value of R^2 is 0.2005 

 

 

                                    

                               

                    

 

                             

                            

 

 

                            Fig no 24:The relationship between Depth and Width 

                          

 In this diagram it is evident that width is parallely increasing with  Depth and the 

relationship is positive here. The value of R^2 is 0.349 
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3.3 SLOPE FAILURE: 

Fig no 25:The elevation at Khoai 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                

                                                       Fig no 26: The Slope at Khoai 
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                                   Fig no 27: The Land-use Land cover at Khoai 

                  

                                               The slope failure can be defined as the phenomenon in which the 

slope collapses abruptly as a result of the weakened self-retain ability of the soil usually due to 

rainfall, earthquake and other similar natural forces. The water and wind cause the continuous 

eroding of the natural as well as the man-made slopes. Such erosion of the soil particles results 

in changes in the geometry of the slopes thereby failing slope. 

Fig no 25 showing the elevation variation at Khoai badland. The elevation map has 5 classes 

which includes  0.6, 0.6-4.2, 4.2-7.8, 7.8-11.4 and 11.4. 

 Northen section and north western section of the study area have very less elevation which 

falls in the class  0.6 and 0.6-4.2, and very less portion falls in class 4.2-7.8. Also very few 

area falls in class 0.6-4.2 of southern section 

.But southern section and south eastern section have the highest elevation which falls in the 

class 7.8-11.4 and class 11.4. Southern section has the higher elevation in Khoai where as 

northen section elevation is gradually decreasing. 

Fig no  26 showing the slope differences in entire study area. Slope also has 5 different classes 

which has started from 18, 18-36, 36-54, 54-72, 72. The entire study area has very gentle 

slope falling in the class 18, some places covering the class 18-36,36-54 and 54-72. But the 

northen top most section and the north eastern top most section covering the steep slope falling 

in the class 72. Slope failure usually happened at this portions where the slope was steep.  

The erodibility factor is very active because the slope strength is verry less here. Erodibility 

factors like land-use land cover, elevation and slope plays a big role in slope failure. As the 

Laterite soil get eroded very easily , it also helps to increase erodibility factors to get active 
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Erosivity factors like rainfall (Fig no 1: Rainfall graph at Khoai) , Heavy rainfalls. that occur 

for a subsequent period saturate and soften the soil making it more prone to erosion. The 

rainwater also enters into the existing cracks and weakens the soil layers as a result of which 

the slope failure may occur. 

 Another reason for erosivity is groundwater condition and surface water conditions. The 

flowing water of the streams and rivers also scour the banks and thus undermine the natural 

and man-made slopes leading to slope failure. 

 Some of the extreme or the difficult unidentified geological characteristics can cause the 

failure of slopes. For example, a thin seam of few millimeters thick under a thick stiff clay 

deposit which can be overlooked during the drilling operations can be a potential cause of the 

slope failure. 

 

Fig no 27 showing land-use and land cover pattern of Khoai region. This map showing us three 

different features are Vegetation, Fallow land and Water bodies.  

Vegetative areas are less prone to slope failure because of its vegetation protection, so the 

chances of slope failure is less . 

On the other hand fallow land is less protective and that is more erodable in nature and erosivity 

agents gets active easily. So particular in those slope failures can be seen easily  

Most of the soil tunnels are seen near the water bodies as they developed due to cavitation of 

ground water in laterite soil. 

 

 

 

 

                                    

 

 

                    Plate no 5:Field photograph of Slope Failure 
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Plate no 6:Field photograph of Slope Failure    

 

 

 

   

                            

 

 

 

 

 

 

 

 

 

 

 

  

                                             Plate no 7:Field photograph of Slope Failure 
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4.1 CONCLUSION: 
Badlands have fascinated geomorphologists for the same reasons that they inhibit agricultural 

use: lack of vegetation, steep slopes, high drainage density, shallow to non-existent regolith, 

and rapid erosion rates. Badlands appear to offer in a miniature spatial scale and a shortened 

temporal scale many of the processes and landforms exhibited by more normal fluvial 

landscapes, including a variety of slope forms, bedrock or alluvium-floored rills and washes, 

and flat alluvial expanses similar to large-scale pediments. The often (but not universally) rapid 

land-form evolution provides the prospect of direct observational coupling of process and 

landform evolution in both natural and man-induced badlands. However, many 

geomorphologists caution about problems of scaling between processes on badland slopes and 

channels to larger landforms. 

 

4.2 MAJOR FINDINGS:  
• The maximum frequency of Height of soil pipes is 48% falls in class of 0.01-0.71, 

maximum percentage of width is 48% falls in class 0.01-0.31 and the maximum 

percentage of dip is 24.39% falls in class of 20-41 

 

• The maximum percentage of depth of soil tunnel is 60% falls in the class of 0.01-

0.20, maximum percentage of long axis is 80% falls in class of 0.2-0.24, maximum 

percentage of WIDTH axis is 70%  falls in class of 0.06-0.11 and maximum 

percentage of dip is 40% falls in class 46-62 

 

• Relationship between width and length of soil pipe was positive and R^2 value 

0.3607 

 

• Relationship between length and depth of soil tunnel was positive and R^2 value 

0.3746 

 

 

• Relationship between length and width of soil tunnel was positive and R^2 value 

0.2005 
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APPENDIX 
PRIMARY SURVEYED DATA OF SOIL PIPES

Sample No Height(IN Mt) Width(IN Mt) Dip(IN Deg))

1 1 0.7 48

2 1.25 0.72 20

3 0.6 0.44 83

4 0.58 0.44 83

5 0.32 0.32 80

6 2.2 0.45 41

7 2.1 0.65 73

8 2.3 0.52 49

9 3.2 1.1 72

10 0.8 0.4 49

11 2.2 0.45 73

12 2.6 1.2 36

13 2.4 0.9 48

14 0.7 0.2 51

15 1.25 0.6 39

16 0.75 0.4 38

17 0.5 0.3 23

18 0.52 0.3 70

19 1.1 0.4 78

20 0.6 0.2 83

21 1.5 0.45 77

22 1.8 0.5 78

23 1.9 1.2 75

24 2 1.2 74

25 1.2 0.2 80

26 2.2 1 38

27 2 0.2 35

28 0.32 0.06 24

29 0.45 0.08 20

30 1.2 0.04 79

31 0.05 0.09 75

32 0.9 0.07 70

33 1.4 1.5 85

34 2 1 83

35 0.45 0.5 80

36 1.7 0.45 87

37 0.03 0.35 76

38 1.9 0.54 74

39 2.1 1.1 82  



 
 

 

CALCULATION OF STANDARD DEVIATION AND MEAN DEVIATION  

Sample No Height(IN Mt) MEAN MEAN DEVIATION STANDARD DEVIATION Width(IN Mt) Dip(IN Deg))

1 1 1.35675 0.35675 -0.35675 0.7 48

2 1.25 0.10675 1.25 0.72 20

3 0.6 0.75675 0.6 0.44 83

4 0.58 0.77675 0.58 0.44 83

5 0.32 1.03675 0.32 0.32 80

6 2.2 0.84325 2.2 0.45 41

7 2.1 0.74325 2.1 0.65 73

8 2.3 0.94325 2.3 0.52 49

9 3.2 1.84325 3.2 1.1 72

10 0.8 0.55675 0.8 0.4 49

11 2.2 0.84325 2.2 0.45 73

12 2.6 1.24325 2.6 1.2 36

13 2.4 1.04325 2.4 0.9 48

14 0.7 0.65675 0.7 0.2 51

15 1.25 0.10675 1.25 0.6 39

16 0.75 0.60675 0.75 0.4 38

17 0.5 0.85675 0.5 0.3 23

18 0.52 0.83675 0.52 0.3 70

19 1.1 0.25675 1.1 0.4 78

20 0.6 0.75675 0.6 0.2 83

21 1.5 0.14325 1.5 0.45 77

22 1.8 0.44325 1.8 0.5 78

23 1.9 0.54325 1.9 1.2 75

24 2 0.64325 2 1.2 74

25 1.2 0.15675 1.2 0.2 80

26 2.2 0.84325 2.2 1 38

27 2 0.64325 2 0.2 35

28 0.32 1.03675 0.32 0.06 24

29 0.45 0.90675 0.45 0.08 20

30 1.2 0.15675 1.2 0.04 79

31 0.05 1.30675 0.05 0.09 75

32 0.9 0.45675 0.9 0.07 70

33 1.4 0.04325 1.4 1.5 85

34 2 0.64325 2 1 83

35 0.45 0.90675 0.45 0.5 80

36 1.7 0.34325 1.7 0.45 87

37 0.03 1.32675 0.03 0.35 76

38 1.9 0.54325 1.9 0.54 74

39 2.1 0.74325 2.1 1.1 82

40 2.2 0.84325 2.2 0.22 87  

  



 
 

 

CALCULATION OF  MEAN CLSSES OF HEIGHT  

  
   

   

   CLASS (HEIGHT) FREQUENCY PERCENTAGE

0.01-0.71 20 48%

0.72-1.42 8 1.90%

1.43-2.13 5 12%

2.14-2.84 7 17%

2.85-3.55 1 2.40%

8.2

2.786900552

1.425746221  

 

 

  
      
      
      
   CALCULATION OF MEAN CLASSES WIDTH  

   
   

   
      
      
      

 

 

  

CLASS (WIDTH) FREQUENCY PERCENTAGE

0.01-O.31 20 48%

0.32-0.63 10 24.30%

0.64-0.95 3 7.30%

0.96-1.27 7 17.07%

1.28-1.59 1 2.40%

8.2

1.193783058

1.135908083



 
 

 

CALCULATION OF MEAN CLASSES OF DIP  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CALCULATION OF MEAN DEVIATION CLASSES OF HEIGHT 

 

 
 

CALCULATION OF MEAN DEVIATION CLASSES OF WIDTH 

 

 
 

CALCULATION OF MEAN DEVIATION CLASSES OF DIP 

 

 

 

 

CLASS(HEIGHT) FREQUENCY PERCENTAGE

0.00000-0.62883 16 40%

0.62884-1.25767 18 45%

1.25768-1.8866 6 15%

CLASS(WIDTH) FREQUENCY PERCENTAGE

0.000-0.322 21 52.50%

0.323-0.645 15 37.50%

0.646-0.968 4 40%

CLASS (DIP) FREQUENCY PERCENTAGE

20-41 10 24.39%

42-63 6 14.63%

64-85 22 53.65%

86-107 3 7.31%

10.25

1.749248808

1.337345957

CLASS(DIP) FREQUENCY PERCENTAGE

0-16 20 50%

17-33 16 40%

34-50 4 40%



 
 

 

PRIMARY SURVEYED DATA OF SOIL TUNNEL  

 

 
CALCULATION OF MEAN CLASSES OF DEPTH 

 

  

 

 

 

 

 

CALCULATION OF MEAN CLASSES OF LONG AXIS 

 

 

 
 

 

 

 

 

 

 

CALCULATION OF MEAN CLASSES OF WIDTH AXIS 

 

 

 

 

 

SAMPLE NO Depth Longaxis Transverse Axis Dip(IN DEG)

1 0.01 0.05 0.02 50

2 1 0.18 0.7 46

3 0.12 0.05 0.05 20

4 0.08 0.08 0.2 60

5 0.56 0.12 0.1 20

6 0.1 0.12 0.07 66

7 0.1 0.2 0.15 68

8 0.7 0.2 0.1 80

9 0.85 0.7 0.1 52

10 0.22 0.1 0.08 28

CLASS (DEPTH) FREQUENCY PERCENTAGE

0.01-0.20 6 60%

0.21-0.42 1 10%

0.43-0.64 1 10%

0.65-0.86 1 10%

0.87-1.08 1 10%

CLASS ( LONG AXIS) FREQUENCY PERCENTAGE

0.01-0.05 2 20%

0.06-0.1 2 20%

0.2-0.24 8 80%

CLASS (TRANSVERSE AXIS) FREQUENCY PERCENTAGE

0.01-0.05 2 20%

0.06-0.11 7 70%

0.12-0.17 1 10%



 
 

 

CALCULATION OF MEAN CLASSES OF DIP 

 

 

 

 

 

 

 

CALCULATION OF MEAN DEVIATION CLASSES OF DEPTH 

 

 

 

 

 

 

 

 

CALCULATION OF MEAN DEVIATION CLASSES OF LONG AXIS 

 

 

 

  

CLASS (DIP) FREQUENCY PERCENTAGE

1'-20 2 20%

21-41 1 10%

42-62 4 40%

63-83 3 30%

CLASS FREQUENCY PERCENTAGE

0.100-0.256 3 30%

0.257-0.413 5 50%

0.414-0.570 1 10%

0.571-0.727 1 10%

CLASS FREQUENCY PERCENTAGE

0.00-0.26 9 90%

0.27-0.53 1 10%



 
 

 

 

CALCULATION OF MEAN DEVIATION CLASSES OF WIDTH AXIS 

 

 

 

 

 

 

CALCULATION OF MEAN DEVIATION CLASSES OF DIP 

 

 

 

 

 

 

 

CALCULATION OF AREA,PERIMETER,VOLUME OF SOIL TUNNEL 

 

 

 

 

 

 

 

 

 

 

 

CALCULATION OF CLASSES OF PERIMETER 

 

 

 

 

 

 

CALCULATION OF CLASSES OF AREA 

 

  

 

 

 

 

 

 

 

 

 

 

CLASS FREQUENCY PERCENTAGE

0.000-0.275 9 90%

0.276-0.551 1 10%

CLASS FREQUENCY PERCENTAGE

0-11 4 40%

12'-23 2 20%

24-35 3 30%

PERIMETER (In CM) AREA (In CM) VOLUME (In CM)

0.157 7.85 5.233333333

19.782 989.1 65940

0.3925 19.625 157

2.512 125.6 669.8666667

1.884 94.2 3516.8

1.3188 65.94 439.6

4.71 235.5 1570

3.14 157 7326.666667

10.99 549.5 31138.33333

1.256 62.8 921.0666667

CLASS(PERIMETER) FREQUENCY PERCENTAGE

0.000-6.646 8 80%

6.647-13.293 1 10%

13.294-19.940 1 10%

CLASS(AREA) FREQUENCY PERCENTAGE

000.00-332.31 8 80%

333.31-665.62 1 10%

666.62-998.93 1 10%



 
 

 

CALCULATION OF CLASSES OF VOLUME 

 

 

 

 

 

 

CLASS(VOLUME) FREQUENCY PERCENTAGE

00000.00-21981.74 8 80%

21982.74-43964.88 1 10%

43965.88-65946.62 1 10%
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PREFACE 
 
 

Many researchers from different aspect have studies the formation of flow characteristics of meander 

and its impact on bank erosion. The study on a Ichhamati river is significant as the development of 

Meander belt and also bank erosion. Present researcher has tried to bring out a conclusion about the 

cause of flow characteristics of meander and its impact on bank erosion in Ichhamati river. 

To this dissertation, present researcher has tried to analyze the flow characteristics of meander and 

its impact and tried to give proper discussion. 
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CHAPTER –I 

INTRODUCTION 
 

 

1.1 BACKGROUND OF THE STUDY 
 

 

River bank areas are the upper parts in any of its cross-sections, and it may or may not 

consist of man-made structures to have an influence on the natural morphodynamic system of the 

channel. After the bed, bank is the second most important component of the river channel, and it  

is a transverse vector of the channel. The river banks gradually descend up to the river bed and 

the cross-profile may consist of different slope elements. The nature of these cross-profiles may 

differ at different stretches of a river, and thereby may put significant influence on the 

morphological equilibrium of the channel in relation to its ambient environmental set up. The 

bank area of a deltaic river channel is highly influenced by tidal conditions. When the river is in 

low tide level, the bank of river channel is further exposed, but a high tide situation, when the 

river is full to its brim, much of its bank area is inundated. The present paper is an attempt to 

study the morphodynamic setting and erosion status of the river banks of the Ichhamati, a 

decaying river located in the eastern part of the Ganga delta region of West Bengal. 

Many studies led us to conduct the present study, on a meandering river of South Bengal, 

namely the Ichamati River, which forms the international boundary between Indiaand 

Bangladesh along its downstream course, and the characteristics of the channel planform 

significantly changed over time at the human–nature interface. The Ichamati River is flowing on 

the lower Gangetic Plain of West Bengal and carrying millions of tons of sediments (Mondal and 

Satpati 2017). The huge demand for bricks in the adjacent densely populated regions, 

transportation facility and availability of raw materials (sediment and water) are primarily 

responsible for the massive expansion of brick kilns along this riverbank (Biswas et al. 2020). 

Previously, some researchers have focused on the morphological and hydrological characteristics 

of the Ichamati River (Mondal and Satpati 2012, 2019; Mondal, and Bandyopadhyay 2014; 

Mondal et al. 2016). The recent research works conducted by Biswas et al. (2020) and Mondal et 

al. (2020) have highlighted the impact of human intervention on the downstream course of the 

Ichamati River. 



2 | P a g e  

1.2 SIGNIFICANCE OF THE PROBLEM 
 

 

Ichhamati River is an important river which is located in North 24 pgs, West Bengal. The 

Hydraulic geometry and meander geometry is a key of local flow and erosional aspect. There is 

major problem in this river that are natural-human interference and excessive erosion. Geometry 

is a technical way which needed to increase the perception in the study area. The previous 

researchers have not incorporated the erosional rate and flow characteristics in their research. So, 

the present research is important and has its‟ implications in the flow characteristics of meander 

bend and erosional aspect. 

 
1.3 STUDY AREA 

 

 

Ichhamati river is one the important river of North 24 Parganas district. The river is 

located in the eastern part of the Ganga- delta region of west Bengal the study area includes a 

selected portion of the river Ichhamati under the police station of Baduria and Basirhat – I in the 

eastern portion of North 24 Parganas, West Bengal (Fig.1), covering an area of about 6.18 km. 

The study area is located between 22◦41'31" N to 88◦50'58" E and 22◦40‟32” N to 88◦51‟40” E 

(Mondal and Satpati, 2012). 

The study area is located in the south-western part of the Bengal basin and is situated 

within the Bhagirathi (Hugli)- Padma interfluves. The Bengal basin comprises an essentially 

complete Tertiary sedimentary succession concealed under the Quaternary alluvium of the 

Ganga- Brahmaputra River system in West Bengal, India (Ganguly, 1997). The Quaternary 

formation deposited in the environs of Bengal delta broadly range in age from Middle 

Pleistocene to Recent (Roy and Chattopadhyay, 1997). The deltaic rivers along with Ichhamati 

river now trying to adjust with the local environment conditions including human intervention 

through bank erosion, sedimentation and meander formation (Basu, 2005). 
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1.4 LOCATION MAP 
 

 

 

 

 

Fig :1 Location map of the study area 
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Monthly Rainfall in mm 

 
Rainfall in mm 

326.4 319.5 
254.7 261.8 

215.9 

118.3 

12.1   11.9 
46.6   50.9 34 

4.8 

1.5 GEOLOGICAL SETTING AND PHYSICAL CHARACTERISTICS 

Soil: 

The study area falls within the new alluvium sub-region of the lower Gangetic Plain (Zone 

III) and considered being most fertile for crop production. The soil type varies from sandy to clay 

sandy loam being predominant ratio of high: medium: low land is 17:33:39. The soil of northern 

part is sand, in the central middle part it is sandy with clay loam and in the southern side it is clay 

loam. The physiographic structure of the district as well as the study area is mostly plain. 

Climate: 

The study area Baduria - Basirhat I falls in tropical climate region. This area gets a mean 

annual temperature of 33.5◦c to 16◦c rainfall reaches 326.4 mm. During March to October the 

temperature remains around 28◦c to 30◦c. But during November to February the temperature 

drops 16◦c to 25◦c. During the period of monsoon (June – September) this area experiences the 

maximum rainfall. Maximum intensity of rainfall is experienced during the month of July. 

 

Fig ::2 Average High and Low Temperature 
 
 

 

Fig :3 Monthly Rainfall 

Average High and Low Temperature in ◦c 

40 

30 

20 

10 

0 

Average… 
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Drainage: 

The main rivers of the district of North 24 Parganas are Ichhamati, Kalindi, Raimangal, Dansa,  

Borokalagachi, Benti, Haribhanga, Gaourchrar, Bidyadhari, Hooghly, etc. Ichhamati is the 

longest among these rivers. It enters the district through Bagdah block in the north of the district  

from Nadia and flows south through Bangaon, Swarupnagar, Baduria, Bashirhat-I, Hasnabad and 

Hingalganj. This river flows into river Kalindi and Kalindi in turn flows into Raimangal. It 

indicates the borderline between India and Bangladesh during its course of flow from Bashirhat 

to Hingalganj. River Hooghly lies between Hooghly and North 24 Parganas district. 

Vegetation: 

The land of this region is fertile in nature. For that reason, different types of species of trees can 

be seen here. Some of them are very important. Those are: Acacia ( Vachellia nilotia ), Gum 

Arabic Tree ( Senegalia senegal ), Garan tree ( Heritiera fomes ) , Nipa palm ( Nypa fruticans ) , 

Kewra tree ( Pandanus fascicularis ) etc. Aquatic flora and fauna also found in this area. In 

recent times, deforestation of natural vegetation is a major problem in soil conservation and river 

bank. 

 
1.6 REVIEW OF THE RELATED LITERATURE 

Ghosh, S., and Biswas, S. (2022). One of the important distributary channels of 

Mathabhanga River, is Ichhamati River. Ichhamati River disconnected from Mathabhanga River 

at Majdia situated in Nadia District, West Bengal. The excessive siltation within the river 

channel causes upliftment in its bed and measured 9 cm year-1 during 2013 to 2018. 

Biswas, S., et al (2021).The Ichhamati River is tidally active and one of the worst 

affected distributaries. It was measured by using Remote Sensing and GIS hat channel migration, 

rate of erosion, vulnerability of bank and channel platform pattern have been assessed. And the 

morphological characteristics have been modified by human-nature interface. 

            Mondal, M. (2011).Ichhamati River in Baduria and Harishpur blocks is decaying very 

fast because of natural and human interventions. Diurnal flow, tidal ingression and geometry of 

river were responsible for frequent changes in river course. ( 

Mondal, et al (2020).The river Bank of Ichhamati migrate due to its channel geometry 

and local land use. River channel planform quantified through the temporal analysis in GIS. 

Periodic rates of fluctuation ranged from 84 to 238% of recorded short time trends in bends 

which had very high Radius of Curvature. 
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Mondal, et al (2020). To understand the modification of Ichhamati River, GIS and field 

investigation had been incorporated to find the relationship between man and river as a control 

system. . 

Mondal, I., et al (2020).To look into the migration tendency. Lateral migration of 

Bhagirathi River temporally creates unavoidable geomorphic hazards in West Bengal. The 

course of Bhagirathi River is notably migration prone cultivation problem. 

Bhuiyan,.M. et al (2017).The area of Ichhamati River covered by deep quaternary 

sediments and it was under the tropical monsoon climate. It was revealed that i. The channel 

decreased abruptly upstream downward, ii. The lower reach is not symmetrical as the upstream, 

iii. Optimum channel gradually increases upstream downward. 

Lui, C. et al (2016).Flow from the tributary deflects high-velocity flow and helical 

motion in the curving main river toward the inside of the bend, inducing bed scour and inhibiting 

point-bar development. 

Asahi, K. (2013).The natural process of river meandering is captured in a computational 

model that considers the effects of bank erosion, the process of land accretion along the inner 

banks of meander bends, and the formation of channel cutoffs. 

Bhuiyan, F. et al (2010) There were many uncertainties concerning the effects of riparian 

vegetation on channel morphology, riverbank erosion and meander migration. 

Abad, J. D. et al (2008). A numerical model of river morphology for meander bends with 

erodible cohesive banks is herein developed and tested.). 

Odgaard, A.J. et al (1986).A model for simulating the flow and bed topography in a 

meandering alluvial channel is developed. The basis is a solution to the equations for 

conservation of mass and momentum and for lateral stability of the streambed. 

 
1.7 CRITICAL ANALYSIS OF THE REVIEW AND RESEARCH GAPS 

From the review of the other studies/research it is found that the studies on flow 

characteristics of meander through channel migration, rate of erosion, vulnerability of bank and 

channel platform pattern have been assessed (Biswas, S. et al). Banks are eroded out on a large 

scale and mainly done by laboratory-based flume experiments. River channel planform 

quantified through the temporal analysis in GIS. (Mondal, I. 2020) that explains a general 

conception about the topic. 

All the previous works on the meander have focussed on erosion of bank, stability of 

meander, development, morphological characteristics and the typology of meander. there was no 

study found on a specific study area or any field-based research conclusion on particular study 
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area. Researcher wants to represent the hydraulic characteristics of its attached channels. The 

present researcher also wants to study the spatio-temporal variations of Meander bend near 

Baduria-I on a basis of historic evolutionary records through detailed examination of secondary 

data from satellite and the biological significance of the area. 

 
1.8 STATEMENT OF THE RESEARCH PROBLEM 

From the Previous research findings, major gaps are revealed 

These are – 

I. Absence of exploration of flow characteristics of this particular study area. 

II. Specific focuses on laboratory-based experiments 

So, the present research is entitled as: - “Flow characteristics of Meander and its Impact on 

Bank Erosion of Ichhamati River near Baduria -I.” 

 
1.9 OBJECTIVES 

1. To analyze the nature of hydraulic flow in meander bend. 

2. To find out nature of bank erosion. 

3. To assess the impact of the hydraulic flow in bank erosion. 

4. To study the impact of anthropogenic activities on bank erosion. 

 
 

1.10 DELIMITATION OF THE STUDY 

In order to conduct the study, there has some delimitations in this investigation in the 

following way 

I. Due to an unusual and sudden outbreak of a global pandemic situation prevailing from and of 

March‟2020 to till now, no fieldwork has been committed for the dissertation paper. 

II. Due to shortage of time, the work has been done in a brief. 
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CHAPTER –II 

DATABASE AND METHODOLOGY 
 

 

2.1 DATABASE 

For conducting any kind of research work data base is very important in this research 

work. Data has been collected from both primary and secondary source. Intensive visit to the 

study area, along with extensive literature review and experimental analysis of primary and 

secondary documents are the main three key methods to prepare any authentic research paper 

and for conducting the study. In this paper the investigation is done by an extensive. 

qualitative approach along with detail observation and analysis of secondary data collected from 

various internet sources. 

Satellite images have been downloaded from USGS Earth Explorer, Landsat 8 OLI/TIRS C1 

Level-1. Another data collected from Google Earth historic images acquisition date from 2003- 

11-16 to 2019-01-20. After collecting the data, these are arranged and analyzed with the help of 

recent computer-based technologies i.e., RS and GIS software (especially QGIS). 

 
Primary data 

Primary information has been collected through intensive field survey 

 
 

Secondary data 

Satellite Images (Google Earth). 

 
 

 2.2 METHODOLOGY 

Bright methodological consequences certainly give a special tint to the standard of 

research work. The methodology entails into some phases, which are required in different stages 

to formulate research. Both qualitative and quantitative techniques have been used to identity and 

analyze the relevant parameters of fluvio geomorphological environment and its impact on land 

use of the study area. Traditional mid-channel bars‟ research methods included model simulation 

(Leopold and Wolman 1957), numerical method (Davoren and Mosley 

1986; Ashworth et al. 2000), historical maps and aerial photos analysis (Hooke 1986; Sanford 

2007; Raška et al. 2016) 

The methods incorporated for the research work will be as following 
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Pre-field study: 

In the pre-field study collect primary data from the literature surveying a different journal paper. 

district gazetteers like River of Bengal & the topographical map of the study area were used to 

identify the location of the bars in the study area & then was matchedwith different points of the 

Google Earth image. 

Field study: 

Take a crass profile in a particular river by the using of total stations, & primary data was 

collected. Field study was done with the help of the Global Positioning System (GPS) & some 

general information in that particular area by the local people. 

Post-field study: 

Finally, all primary data are to be collect & processing & then finally prepared a field book. 
 

 

 
 

Fig :4 Methodology 
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CHAPTER –III 

ANALYSIS AND INTERPRETATION 
 

 

3.1 FLOW CHARACTERISTICS IN MEANDER 

Table: Calculation for determination of flow geometry and hydraulic properties of 

different cross-section 

 

TABLE NO:1 
 

 

3.1.1 CROSS SECTIONS IN DETAILS 

Fifteen cross-section are taken in a particular part of Ichhamati River near Baduria to 

understand the nature of meander and how width, depth, wetted perimeter, discharge are varies of 

each cross section to develop a meander. 

In the cross-section A-A‟ the widest among the 15 profiles covering a width of 272 meter. 

It has a maximum depth of 5 meter. Whereas the wetted perimeter is 279.3 m and Hydraulic 

radius is 3.55 m. The shape of this area is straight, which has reduced the depth of the river. 

Cross section B-B‟ is nearly semi-circular shaped and width is 209 m. This section has 

1009.47 m^2 cross sectional area with the wetted perimeter is 218.66 m and depth are 4.83 m. 

The depth has increased due to this part of the river being semi-circular. And the value of wetted 

perimeter and cross sectional area is less because of the width. 

Cross section C-C‟ is covering the lowest width 208 m, which is asymmetrical shaped. It 

has the lowest depth among the 15-cross section. Depth is 208m of this cross section. It has the 

lowest wetted perimeter (216.46 m) among the 15-cross section. Since the meander bend can be 

seen in this cross section, the thalweg is in the right side. The left side has been deposited as it is 

thalweg is on the right side. 
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This cross D-D‟ is also semi-circular because there is some part of the meander here. The 

depth of this section is slightly reduced (4.51 m) and the width is increased (215 m). The cross- 

sectional Area 967.5 m
2
, because the depth is less. The low depth of this area caused moderate 

velocity (0.41m/sec) and discharge (396.67 m
3
/sec). Another reason is that the flow of water is 

less than the cross-section C-C‟. 

The river flows straight in this cross sectional area E-E‟ and the side erosion is moderate 

here, so the width has increased a bit which is 302 m. But the depth is less (3.2 m). From this it is 

understood that the amount of river bed erosion is less. Wetted perimeter and hydraulic radius is 

low, 308.4 m and 3.13 m respectively. Due to the low depth, it has affected the cross sectional 

area, velocity and discharge. Cross sectional area, velocity and discharge are moderately low, 

966.4 m
2
, 0.37 m/sec and 357.97 m

3
/sec respectively. 

The cross sectional area F-F‟ also flows straight and the side erosion is moderately than 

the cross section E. So, the width is increased which is 377 meters. Depth is 3.71 meter because 

of the river bed erosion is less than the side erosion. As the depth and width has medium value, 

its effect on discharge and velocity can be noticed. Discharge is low, 475.54 m
3
/sec and velocity 

is 0.34 m
2
. 

The river has started meandering again in this cross section G-G‟. Which has had a very 

big impact on the depth. The depth here has increased to 4.75 m. But the most notable thing is 

the width, which has been reduced to 230 m. Because the amount of side erosion is less here. 

Cross sectional area and wetted perimeter values decreased, 1092.5 m
2
 and 238.4 m. It has the 

low velocity and discharge, 0.39 m/sec and 426.07 m
3
/sec, respectively. 

The cross-section area H-H‟ has 224-meter width and 5.1 meter depth. It has very high 

depth. Because the area is a meander bend and the thalweg is in the left side and the right side 

has been deposited. This part has the highest depth because of thalweg. Here the value of cross- 

sectional area is also higher (1142.4 m
2
). So, the value of velocity and discharge is higher. 

The cross-sectional area I-I‟ has the highest depth among the 15 cross sectional area. The 

depth is 6.23 m. The width is 235 m because of the meander. It can be noticed that river bed 

erosion is high but the lateral erosion is low. Cross sectional area is 1464.05 m
2
. It has the highest 

hydraulic radius; 5.92 m. Velocity is moderately high (0.43 m/sec) and discharge is low (629.54 

m
3
/sec). 

In the cross-section J-J‟ the widest among the 15 profiles covering a width of 616 metre. 

It has a maximum depth of5 m., Whereas the wetted perimeter is 624.2 m which is the highest. 

The channel, however, has a huge boulder at the middle part. This has reduced the depth and has 

increased the turbulence. 
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In the cross-section K-K‟, width is 604 m and depth are 4.36 m. In this area the river start 

meandering again. The wetted perimeter is 612.72 m. In this cross section the velocity is low and 

discharge is high because of the width of this section. 

The cross section L-L‟ is taken from the middle of the meander bend. It has widest bend 

among the other two bend covering a width of 597 m. Whereas the depth 5.22 metre because of 

the thalweg is situated in the right side. Cross sectional area is 3116.34 m
2
. Velocity and 

discharge both has high value, 0.42 m/sec and 1308.86 m
3
/sec respectively. 

In the cross-section M-M‟, the width is 580 m and depth is 4.67 m. Since both depth and 

width are greater here, the cross sectional area here is the largest, 2708.6 m^2. Velocity and 

discharge aslo high because of the depth and width. 

` The river flows straight in this section N-N‟. The width and depth is 400 m and 4.96 m 

respectively. This section situated in the downstream and lateral erosion is higher than the river 

bed erosion. velocity (0.30 m/sec) and discharge (595.2 m
3
/sec) is low because of the depth. 

This cross-section O is the last one. It has the mean depth 4.21 m and width is 328 m. It 

has also lowest cross sectional area, hydraulic radius, wetted perimeter, velocity and discharge 

among the 15 cross section. Those all are lowest because of the depth and not much wider than 

the other cross section. 

The are 3 types of flow. Those are - laminar flow, turbulent flow and helicoidal flow. In 

this river Ichhamati it can be understood two types of flow, laminar flow and helicoidal flow. In 

fluid dynamics, laminar flow is characterized by fluid particles following smooth paths in layers,  

with each layer moving smoothly past the adjacent layers with little or no mixing. 

Helicoidal flow is the cork-screw-like flow of water in a meander. It is one example of a 

secondary flow. Helicoidal flow is a contributing factor to the formation of slip-off slopes and 

river cliffs in a meandering section of the river. When the flows straight, the flow is laminar. But 
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in the meander bend it is noticed that the flow is helicoidal. 
 

 

Fig: 5 Cross-sectional Profile 
 

 

PLATE NO: 1 Measuring Depth by Anchor and Surface Velocity by Ball 
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Fig: 6, 7 Cross-sectional Profile 
 

 

 

 
 



15 | P a g e  

 

 

 

 

3.1.2 LONG PROFILE 

We measured the river Ichhamati longitudinally to construct a longitudinal profile which was 

6,178 meter in length and located from 22°41'31" N and 88°50'58" E to 22°40'32" N and 

88°51'40" E. 

In this area, the depth of the river is increasing in meander bend. Similarly depth is also 

decreased in the another part of the meander bend. 

The channel is more or less similar in width but the depth of the channel varies. There are three 

meander bend. And in the meanders the depth is more or less same. The width increased in the 

downstream section. 

Although the area is fall in the old age, the deposition also noticeable as well as the erosion. 

The erosion rate is very high in concave bank of the meander. Similarly deposition rate is high in 

convex bank. 

 

FIG NO: 8 Long Profile of River Ichhamati 
 

 

 
 

3.2 HYDRAULIC PROPERTIES 

In fig 9, the relationship between Depth and Wetted 

perimeter shown by scatter diagram and trend line. 

The depth of the 15 cross sections are shown in „x‟ 

axis and wetted perimeter is shown in „y‟ axis. Here 

the „Yc‟ value is Yc = -71.802x+ 656.58 and R
2
 = 

0.746. The trend line reveals that the relationship 

between Depth and Wetted perimeter is negative. i.e. 

when depth of river increases, velocity will decrease 

 

Fig: 9
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Relationship between Cross-sectional area 

and Discharge 
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In fig 10, the relationship between Discharge and 

Width shown by scatter diagram. The discharge of 15 

cross section shown in „x‟ axis and width shown in „y‟ 

axis. We have calculated and draw a trend line . Here 

the „Yc‟ value is Yc = 0.495x + 94.439 and R
2
 value is 

0.6593. This trend line shown the relationship between 

discharge and width is positive. From the relationship 

it can understand that discharge will increase when the 

width also increases. 

Fig: 10 
 

Fig 11, shows the relationship between Discharge and Cross-sectional area. Cross- 

sectional area is shown in „x‟ axis and discharge shown in „y‟ axis. Here the „Yc‟ value is Yc = 

0.393x-22.39 and R
2
 is 0.9016. The trend line 

shows a positive relationship between cross- 

sectional area and discharge. It means that if the 

cross-sectional area increase, the discharge will 

also increase. 

 

 

 

 

 

 
 
 

Fig: 11 

 

In figure 12, it shows the relationship between depth and discharge. Here the „Yc‟ value 

is Yc = 108.82x + 98.46 and R
2
 value is 0.0634. The trend line and R

2
 value is showing a 

positive relationship between depth and discharge. This relationship reveals that if the depth will 

increase then the discharge will increase. 

In figure 13, the relationship between Depth and Velocity shown by scatter diagram and 

trend line. The depth of the 15 cross sections are shown in „x‟ axis and velocity is shown in „y‟ 

axis. Here the „Yc‟ value is Yc = 0.0742x+0.0782 and R^2 = 0.7431. The trend line reveals 

that the relationship between Depth and Velocity is nearly positive. i.e., when depth of river 

increases, velocity also increases. 
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Fig: 12 Fig: 13 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.3 FROUDE NUMBER 

The Froude number is defined as the square root of the ratio of the inertia to the gravity 

force or the ratio of the flow velocity to the velocity of a small gravity wave in still water. The 

Froude number expressed as: 

Fr = V/√gD 

Where, Fr = Froude number 

v = Water velocity 

D = Hydraulic depth 

G = Gravity 
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When the velocity exceeds a critical value fluid flow becomes turbulent. There are two 

types of turbulent flow 1.e, streaming and shooting. The Froude Number determines whether the 

flow: 

Profile AA‟: 0.396/05.98 = 0.066 

Profile B-B‟: 0.40/6.88 = 0.058 

Similar to A and B, the remaining 13 cross-sectional profile values are calculated in the same 

process using Velocity, Hydraulic depth and Gravity. 

Specific energy: 

Specific energy is also related to Froude number and used to measure hydraulic 

geometry. It‟s help to measure the erosion in the river bank. Specific energy is hydraulic character 

which will change the channel characteristics. Formula for calculating specific energy is (v
2
/ 2g 

+ d). 

 
3.4 MEANDER GEOMETRY 

3.4.1 THALWEG DEPTH 

Thalweg depth is defined as a deepest point of a channel. It is an erosional feature within 

the channel cavity. Thalweg point shifts across the channel following the main line of the 

channel flow. It largely depends on the geometry of the channel. 

Along the cross section A-A6 , we get the thalweg depth at station A5 ( 5 m) which is at 

the right side of the channel. Through the observation it is understand that the river start 

meandering and the river bed erosion is high in the right side. And the lowest depth at station A1 

which is 2.9 meter. 

In the cross section B, the thalweg depth has situated at station B6 (6.7 m), and this point  

is at the extreme left side because of the meander bend. In this part, the water flow increase at the 

right side and erode the bank. And the lowest depth at station B1 (1.5 m). 

The cross section C is similar to cross section B. In this cross section we get the thalweg 

depth at station C5 (6.1m) which is at the right side. Through this observation we can understand 

that being a meander bend at this point erode the right bank. And make a concave bank. And we 

found the lowest depth at station C1 which is 1.9 meter. 

Again the cross section D is similar to the cross section B and C. Here, the thalweg depth 

is at the station D5 (6.5 m), which is at the right side of the channel. The reason for the position 

on the right side of the thalweg depth is the same as cross-section B and C . The lowest point of 

the channel is situated at station D1, 1.9 meter. 
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In the cross section E, the thalweg depth is at the station E5, 3.5 meter. This point also 

found in the right side. The main reason for this is that the meander was in the previous section. 

And this section of the river has its remnants. It has the lowest depth at the station E2 (3 meter) , 

situated at left side. 

Along the cross section F1-F, we get the thalweg depth at station F4 (3.81 m), which is at 

the middle of the channel. Through the observation it can understand some change in the 

channel. The river flows straight in this section and the energy of flow is strong in the middle 

portion. It has the lowest depth at the station F6, 3.59 meter. 

The cross section G , the thalweg depth is at the station G2 (7 m). Here the thalweg depth 

is at the extreme left side. It can be understood that the thalweg depth shift from the right side to 

left side. This is happening because of the meander bend and the flow of water. The energy of 

flow is strong in the left side and form a bend. The lowest depth at the station G4 and G6 both, 

0.55 meter. 

Along the cross section H1-H2, the thalweg depth has situated at the station H2, 7.5 

meter. It is situated at the extreme left side. The main reason is as similar as section G. The 

lowest depth at the station H6 which is 1 meter. 

Again the cross section I is similar to the cross section G and H. The thalweg depth is at 

the station I2. The value is 8.1 and it is at the left side of the cross section. The reason is same as 

cross section G and H. It has the lowest depth at the station I6, which is at the right side of the 

bank. The lowest value is 2 meter. 

Along the cross profile J to J6 we get the thalweg depth at station J5 (5.9 m) which is at 

the left side of the channel. Through observation we understand that it is mainly because of the 

absence of boulders at that part and concentration of boulder in the middle-left part of this cross 

section. And we get the lowest depth at station J2 which is 3.1 metre. 

Along the cross section K-K6, we get the thalweg depth at station K5 ( 6 m) which is at 

the right side of the channel. Through the observation it is understand that the river again start 

meandering and the river bed erosion is high in the right side. And the lowest depth at station K1 

which is 2 metre. 

The cross section L is similar to cross section K. In this cross section we get the thalweg 

depth at station L5 (7.1 m) which is at the right side. Through this observation we can understand 

that being a meander bend at this point erode the right bank. And make a concave bank. And we 

found the lowest depth at station L1 which is 2.3 metre. 

The cross section M is similar to the cross section L and K. Here, the thalweg depth is at 

the station M5 (6.9 m), which is at the right side of the channel.The reason for the position on the 
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right side of the thalweg depth is the same as cross-section K and L The lowest point of the 

channel is situated at station M1, 0.9 metre. 

Along the cross section N1-N6, we get the thalweg depth at station N5 (6.2m), which is at 

the middle of the channel. Through the observation it can understand some change in the 

channel. The river flows straight in this section and the energy of flow is strong in the middle 

portion. It has the lowest depth at the station N2, 3.71 metre. 

The cross section O, the thalweg depth is at station O4, which is 5.9 metre and situated at 

the middle of the section. The lowest depth at the station O1, which is 2.3 metre. It can 

understand that the flow of water is not similar in a whole section. 

 
3.4.2 SINUOSITY INDEX 

 

 

Sinuosity Index is basically used to observe and analyze the variation in river course and 

also identify the stability and instability. Sinuosity index predict the probability of river bank 

erosion and it also support sustainable flood management plan. Sinuosity index is an indication 

of quantification of meandering. 

The length of the selected portion of Ichhamati river is 6,178 meters and length of the straight 

line distance is 4,175 meters. 

 
6,178 / 4175 =  1.4797. 

So, The sinuosity index of the Ichhamati river is 1.479. 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

Fig: 14 Sinuosity 

Index 

 

The Ichhamati river is in sinuous channel. We take 6,178 meters long channel from the 

river Ichhamati. It is located in the eastern part of the Ganga-delta region. It located between 
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22◦40'32'' N to 88◦51'40'' E and 22◦41'31" N to 88◦50'58" E. For calculating the Sinuosity index, 

have taken the Length of straight line distance. And the length is 4,175 meters. After calculation 

we have find the value of Sinuosity index which is 1.48. So, it can be understand that the channel 

is sinuous. 

 
3.4.3 WAVELENGTH 

The distance of one meander along with the down-valley axis is meander length or 

wavelength. The wavelength is referred to using the lowercase Greek letter lambda (λ) . 

We observed 3 meander bend in this selected portion of Ichhamati river. And we get 3 

wavelength from there. 

The value of first wavelength is 2,013 meters. It is observed in the upper portion of the 

channel. 

The second wavelength has 1,994 meters value and the second wavelength is situated in 

middle portion of the channel of Ichhamati river. 

The last wavelength is in the lower portion of the channel with the value of 1,869. And it 

is the smallest wavelength among the 3 wavelength we have calculated. 

 
 

 

FIG NO: 15  Wave Length 
 

 

 

 

3.4.4 RADIUS OF CURVATURE 

We take 3 Radius of curvature from the river Ichhamati to understand the radius of the meanders. 

To calculate radius of curvature we take the radius of curvature (Rc), angle of curvature (in◦), 

average channel width (B) and tightness of bend ( Rc/B). 
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Fig: 16, 17, 18 Radius of Curvature 
 

 

 

From the first Radius of Curvature we find the values and calculate the tightness. Radius of 

curvature is 705 m, Angle of curvature is 131◦, average channel width is 270 m. 

So, the tightness of bend is (Rc/B) = (705m/ 270m) 

= 2.61 

The second curvature has 663 m of Radius of Curvature, 162◦ of Angle of Curvature, 365 m 

of average channel width. To calculate the tightness we took Radius of curvature and average 

channel width. 

So, the tightness of the bend = (663m/365m) = 1.82 

 
 

From the last bend, we found 731 m of radius of curvature, 158◦ of angle of curvature and 438 m 

of average channel width. We took radius of curvature and average channel width to calculate the 

bend of the meander. 

Tightness of bend = (731m / 438m) 

= 1.67 

3.4.5 MEANDER BELT: 

Meander belt is the part of a valley bottom across which a channel shifts from time to time 

especially in flood. 

In the region where we took a portion of Ichhamati river to observe the meander geometry, is 

found Meander belt. The meander belt is demarked by the figure. 
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The length of meander belt is 3.61 cm in map scale, where the ground scale is 1km = 1cm to the 

map scale. 

Fig: 19 Meander Belt and Amplitude PLATE NO: 2, Meander Bend of Ichhamati river 

3.4.6 AMPLITUDE 

The maximum distance from the down-valley axis to the sinuous axis of a loop is the meander 

width or Amplitude. The Amplitude of a periodic variable is a measure of its change in a single 

period. And the amplitude of a non-periodic signal is its magnitude compared with a reference 

value. 

In figure 18, the value of Amplitude is found in the selected meander bend of the river Ichhamati. 

The value is 1.59 cm, when the ground scale is 1km = 1cm the map scale. 

 

 

 

 
 3.5 NATURE OF BANK EROSION 

From the above discussion, it is observed that the region is divided in two portion. The 

rate of erosion in the lower section is high than the upper section. The form and component of 

cross profile change from place to place on the basis of the hydraulic character of the river. The 

cross profiles of River Ichhamati can be divided into 2 part. 

The first part in between Magurati-Shrirampur and Dwipmedia, where the velocity 

relatively high on concave bank side. And both side of the channel are characterized by slight 

bank erosion. 

The bank profiles are asymmetrical, river width is lower than lower section. The second 

part is between Dwipmedia and Amarkati, where the river is wider and the river is very dynamic. 
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Here, the concave portion of the cross profile is characterized by bank erosion, and there is point 

bar deposited on the convex side of the channel. There are pools and riffles on the concave side.  

The depth and width of this section are much greater than those at the upper sections. It is worthy 

to mention here that, not only the channel characteristics change, but hydraulic characters such as 

velocity, Froude number (v/√gD), and Specific Energy (v^2/2g+d) also change in these area. 

Through the river Ichhamati is undergoing severe bank erosion, the rate of erosion is not 

same throughout the year. The maximum erosion taken place during monsoon and early post- 

monsoon periods. The area receives highest rainfall during the monsoon season and for this 

reason discharge of river becomes more. 

The cross profiles are asymmetrical and pools are found at the concave side of the 

channel. So, there is a strong helicoidal flow and turbulence flow at the concave side. 

There is another effect of fluctuating discharge on bank erosion. During the high tide, the water 

is forced into the sediment increasing the pore-pressure. During low tide period, the rapid fall of 

water releases the pressure from the bank wall, and as a consequence, there is lateral flow of sand 

and silt into channel. 

The highest rate of retreat of river banks occurs as a result of high flow during prolonged 

wet period. 

A devastating erosion took place in September, 2002. In this year the lower Ichhamati 

basin received huge rainfall successively in May, June, July, August and September. The bank 

materials were already saturated leading to massive bank erosion in this period. 

 
 

PLATE NO: 3 Bank Erosion 
 

 

 

 

Station Depth (m) Mean velocity Froude No. (fr) Specific energy 
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  (m/s)  (Es) 

A-A‟ 3.65 0.396 0.066 1.01 

B-B‟ 4.83 0.40 0.058 1.01 

C-C‟ 4.23 0.43 0.067 1.01 

D-D‟ 4.5 0.41 0.063 3.01 

E-E‟ 3.2 0.37 0.061 3.01 

F-F‟ 3.71 0.34 0.056 1.00 

G-G‟ 4.75 0.39 0.058 1.00 

H-H‟ 5.1 0.405 0.057 2.01 

I-I‟ 6.23 0.43 0.055 3.00 

J-J‟ 4.1 0.32 0.050 1.01 

K-K‟ 4.36 0.33 0.050 2.01 

L-L‟ 5.22 0.42 0.059 1.01 

M-M‟ 4.67 0.44 0.065 2.01 

N-N‟ 4.96 0.30 0.043 2.00 

O-O‟ 4.21 0.27 0.042 2.00 

TABLE NO: 2 

3.6 SPATIO-TEMPORAL CHANGES: 
 

 

A keen observation on Google Earth historical imagery has been committed to analyze the 

Spatio-temporal changes of bank erosion of the river Ichhamati. Three different images have 

been used to show the locational and aerial changes of the bank. 

The cross-sectional survey was conducted to observe nature of flow as well as the nature of on 

bank. From the observation we found the nature of erosion in 2022. And we took data and image 

of 2002 and 2011 from Google earth imagery. 

From the primary observation and previous study, we can found that nature and human both are 

responsible for the high rate erosion. 

The river Ichhamati received huge rainfall during monsoon and post-monsoon period. The 

maximum erosion take place during this time. And the other hand excessive Brick kilns are built 

up in 3 to 4 decades. The spatial expansion of brick kilns change the meander planform as well as 

the river bank. 
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According to the images, erosion rate is high in the lower portion. And it also affect the meanders 

and channel planform. 

In the year 2002, it was observed that the channel was narrow and the shape of the meander is 

quite different in the upper portion. But, the meander is different and also narrow in the lower 

portion. In the year 2002, there were not many brick kilns built up. And local people didn‟t  

caught too mush fish. 

The total area of the channel was 1.9 km^2 in the year 2002. It was observed from Google Earth 

and prepare a map using QGIS. 

 

FIG NO: 20 
 

 

In the year 2011, it was observed that the channel was become wider than the year 2002. Because 

of nature-human interference in the river Ichhamati. The shape of the meander in upper portion is 

more or less same. But the shape of the meander in lower portion is became wider as well as the 

channel. 

It was calculated that the area of the channel was 2.19 km
2
 in the year 2011. 
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FIG NO: 21 
 

 

In the year 2022, the width can be measured during field. We collected data of width from field. 

And it also observed from Google Earth. The width is almost same in the upper portion. And 

shape of meander not too much changed. But the lower portion of channel is become more wider 

than the year 2011. 

The total area of the channel is 2.31 km^2 in the year 2022. 
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FIG NO: 22 
 

 

3.7 IMPACT OF ANTHROPOGENIC ACTIVITIES 

Bank erosion is the wearing away of the banks of a stream or river. In addition to natural 

influences, man-made influences also affect the river bank erosion. 

In land use pattern also enhances the local level bank erosion. There are numerous brick kilns 

and fisheries along both sides of the river. These pools/water bodies are directly connected with 

the river through inlets/outlets. The pools/water bodies get water and silts during H.T.L as per 

their requirements. Water is released from these water bodies during L.T.L through the outlets 

distributing the natural environment of the river banks. 

Construction of Tentulia Bridge also affect the erosion of bank. 

Many brick kilns can be found along the downstream riverbank of Ichhamati. The area of brick 

kilns has been gradually increasing towards the downstream course of the river. 

Impact on Meander Mobility: the meander stability was increasing for almost all meanders. 

There was a positive correlation observed between the expansion of brick kilns within meander 

bends and consequent meander stability during last 3 to 4 decades. 
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Impact on Channel Width and Depth: The channel movement was controlled at the human- 

nature interference and shifting of bank lines was restricted by imprudent land-use activities of 

brick kilns. Therefore, the change rate of channel width increase with the expansion of brick 

kilns. 

Impact on Channel Shifting: The shifting and migration of an alluvial channel is a quasi-natural 

phenomenon due to human intervention in the riverine process. Like a meandering river, channel 

avulsion is a common phenomenon for the Ichhamati River. The rate of shifting and erosion 

activity of the river is increasing during the monsoon season as a result of high flow velocity 

consequent upon the high discharge of the Ichhamati River. 

 

PLATE NO: 4 Brick Kilns near River bank 
 

 

PLATE NO: 5 Fishing in Ichhamati river 
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CHAPTER- IV 

MAJOR FINDINGS AND CONCLUSION 
 

 

1. Depth and width of the river Ichhamati is also seen to change within a cross section. 

2. The river Ichhamati receives highest rainfall during monsoon and early monsoon period. 

3. Bank erosion occurs both side of the bank. In case of convex also the erosion of the river 

bank has been observed. 

4. The rate of erosion is high in lower portion than the upper portion of the river. 

5. The channel shifting is controlled by human-induced obstructions such as constructions 

of embankments and various anti-erosion activities. 

6. The hydrological and morphological characteristics of the Ichamati River were abruptly 

changed during the post-brick kilns period. 

7. The meander mobility was reduced in the last three to four decades. 

8. The length of the erosive bank is more but the rate of erosion is significantly less. 

9. The highest rate of retreat of river banks occurs as a result of high flow during prolonged 

wet period. 

10. Tentulia bridge also affect the erosion rate and meander mobility. 

11. The change of the channel planform pattern with time is a complex process and depends 

on multiple natural and anthropogenic factors. 

12. The profound impact of the mushrooming expansion of brick kilns on the channel 

planform dynamics. 
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CONCLUSION 

River Ichhamati in Baduria, Amarkati, Bajitpur and Magurati-Shrirampur Blocks of 

North 24 Parganas, West Bengal is decaying very fast due to natural changes and human 

interventions on the river system. Very high fluctuation of seasonal as well as diurnal flow of 

water, tidal ingression, and river geometry itself are responsible for frequent change in the river 

course to adjust the river system through a constant erosion-sedimentation scenario. The river is 

now trying to reach a stable equilibrium condition shedding its earlier meta-stable balance under 

the active deltaic environment of South Bengal. 
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APPENDICES: 
 

 

Table for relationship between Discharge and Width 
 

 

Table for relationship between Discharge and Depth 
 

sl no Discharge Depth 

1 393.14 3.65 

2 403.78 4.83 

3 378.33 4.23 

4 396.67 4.5 

5 357.97 3.2 

6 475.55 3.71 

7 426.07 4.75 

8 462.67 5.1 

9 629.54 6.23 

10 808.19 4.1 

11 869.03 4.36 

12 1308.86 5.22 

13 1191.78 4.67 

14 595.2 4.96 

15 372.83 4.21 
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Table for relationship between Discharge and Velocity 
 

sl no discharge velocity 

1 393.14 0.396 

2 403.78 0.4 

3 378.33 0.43 

4 396.67 0.41 

5 357.97 0.37 

6 475.55 0.34 

7 426.07 0.39 

8 462.67 0.405 

9 629.54 0.43 

10 808.19 0.32 

11 869.03 0.33 

12 1308.86 0.42 

13 1191.78 0.44 

14 595.2 0.3 

15 372.83 0.27 

 
 

Table for relationship between Depth and Velocity 
 

 
sl no Depth velocity 

1 3.65 0.396 

2 4.83 0.4 

3 4.23 0.43 

4 4.5 0.41 

5 3.2 0.37 

6 3.71 0.34 

7 4.75 0.39 

8 5.1 0.405 

9 6.23 0.43 

10 4.1 0.32 

11 4.36 0.33 

12 5.22 0.42 

13 4.67 0.44 

14 4.96 0.3 

15 4.21 0.27 
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Table for relationship between Depth and Wetted perimeter 
 

SL NO Depth wetted p 

1 3.65 279.3 

2 4.83 218.66 

3 4.23 216.46 

4 4.5 224 

5 3.2 308.4 

6 3.71 384.42 

7 4.75 239.5 

8 5.1 234.2 

9 6.23 247.46 

10 4.1 624.2 

11 4.36 612.72 

12 5.22 607.44 

13 4.67 589.34 

14 4.96 409.92 

15 4.21 336.42 

 
 

Table for relationship between Cross-sectional Area and Discharge 
 

SL NO CA discharge 

1 992.8 393.14 

2 1009.47 403.78 

3 879.84 378.33 

4 967.5 396.67 

5 966.4 357.97 

6 1398.67 475.55 

7 1092.5 426.07 

8 1142.4 462.67 

9 1464.05 629.54 

10 2525.6 808.19 

11 2633.44 869.03 

12 3116.34 1308.86 

13 2708.6 1191.78 

14 1984 595.2 

15 1380.88 372.83 
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Table for relationship between Depth and Discharge 
 

SL NO depth discharge 

1 3.65 393.14 

2 4.83 403.78 

3 4.23 378.33 

4 4.5 396.67 

5 3.2 357.97 

6 3.71 475.55 

7 4.75 426.07 

8 5.1 462.67 

9 6.23 629.54 

10 4.1 808.19 

11 4.36 869.03 

12 5.22 1308.86 

13 4.67 1191.78 

14 4.96 595.2 

15 4.21 372.83 

 
 

Table for calculation of Froude number and Specific Energy 
 

Station Depth (m) Mean velocity (m/s) Froude No. (fr) 
Specific energy 

(Es) 

A 3.65 0.396 0.066 1.01 

B 4.83 0.4 0.058 1.01 

C 4.23 0.43 0.067 1.01 

D 4.5 0.41 0.063 3.01 

E 3.2 0.37 0.061 3.01 

F 3.71 0.34 0.056 1 

G 4.75 0.39 0.058 1 

H 5.1 0.405 0.057 2.01 

I 6.23 0.43 0.055 3 

J 4.1 0.32 0.05 1.01 

K 4.36 0.33 0.05 2.01 

L 5.22 0.42 0.059 1.01 

M 4.67 0.44 0.065 2.01 

N 4.96 0.3 0.043 2 

O 4.21 0.27 0.042 2 
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Table for calculation of Flow Characteristics 
 

Segment Total Width (m) Mean Depth (m) Cross-sectional area (m^2) Wetted Perimeter Hydraulic Radius Mean Velocity (m/sec) Discharge (m^2) 

A-A' 272 3.65 992.8 279.3 3.55 0.396 393.14 

B-B' 209 4.83 1009.47 218.66 4.62 0.4 403.78 

C-C' 208 4.23 879.84 216.46 4.06 0.43 378.33 

D-D' 215 4.5 967.5 224 4.32 0.41 396.67 

E-E' 302 3.2 966.4 308.4 3.13 0.37 357.97 

F-F' 377 3.71 1398.67 384.42 3.63 0.34 475.55 

G-G' 230 4.75 1092.5 239.5 4.56 0.39 426.07 

H-H' 224 5.1 1142.4 234.2 4.87 0.405 462.67 

I-I' 235 6.23 1464.05 247.46 5.92 0.43 629.54 

J-J' 616 4.1 2525.6 624.2 4.05 0.32 808.19 

K-K' 604 4.36 2633.44 612.72 4.29 0.33 869.03 

L-L' 597 5.22 3116.34 607.44 5.13 0.42 1308.86 

M-M' 580 4.67 2708.6 589.34 4.59 0.44 1191.78 

N-N' 400 4.96 1984 409.92 4.84 0.3 595.2 

O-O' 328 4.21 1380.88 336.42 4.11 0.27 372.83 
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ORGANIC FARMING AND DEVELOPMENT OF RURAL 

ENVIRONMENT: A STUDY ON BARASAT - I, 

 NORTH 24 PARGANAS 

Chapter - I 

1.1 Introduction 

Organic farming is the method by which all kinds of chemical inputs are eliminated and organic soil, and 

groundwater is preserved without any degradation or depletion of human beings (Ranjan k. Biswas et al., 

2011). A part of agriculture that is much older than organic horticulture, there was agriculture It was 

discovered by Neolithic people about 8500 to 9500 years ago(Maiti, 2007). Certified organic products’ 

value in the global market was US$20 billion in 2002, US$23 billion in 2002 then more than US$43 

billion in 2015 (OTA, 2016). According to organic land, Australia is top of the world (17.2 million 

hectares), then Argentina (3.1 million hectares), followed by the United States (2.2 million hectares) 

(Willter et al., 2016). 

Organic agriculture can contribute to ecological sustainability, especially in poorer countries (Hine & 

Pretty, 2007). The value of organic agriculture in the achievement of the Millennium Development Goals 

(MDG) and its benefits are expected to continue in the post-MDG era (AD Bank, 2015). It will cost much 

less to lift poor farmers out of poverty through organic farming (World Bank, 2008). Farmers can sell 

products at higher prices through organic farming which further increases their income, so it should be 

promoted (FAO, 2007). In the United States, Organic farming is 2.7 to 3.8 times more profitable than 

conventional farming (Jeff Moyer, 2014). Worldwide, organic farming is 22–35% more profitable than 

conventional methods for farmers, according to a meta-analysis of studies driven over five continents 

(Crowder & Reganold, 2015). 

In 2020, India occupies the place in terms of organic farmland and ranks first in the world in terms of 

quantity of organic producers, which is more than 30% of globally (FIBL & IFOAM Year Book, 2020) 

also there are 835,000 certified organic farmers in India (The World of Organic Agriculture, 2019). 

Sikkim has become the 1st state in India to engage in fully organic farming, also other states like Kerala, 

Mizoram, Meghalaya, and Goa disclosed their aim to shift to 100% organic cultivation (Paull, 2017). In 

2021, the total area under organic farmland in India is 4339184.93 hectares, of this 2657889.33 hectares 

1 
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of land are used for cultivable area, and another 1681295.61 hectares areas for wild harvest product 

collection. India has produced around 3496800.34 metric tons of products in 2020-2021 from certified 

organic producers. Sugar cane, fiber, oilseeds, pulses, cotton, tea, coffee, etc. India’s organic products 

exported around 888179.68 metric tons of products were supplied abroad, valued at about US$ 1014.95 

million, some of the countries are the USA, European Union, Korean Republic, Canada, etc. (APEDA, 

2021). In India, the impersonation of National Mission for Sustainable Agriculture (NMSA) signifies a 

policy opposite away from ‘biologically centric green revolution’. Moreover, various initiatives such as 

Rashtriya Krishi Vikash Yojana (RKVY), Paramparagat Krishi Vikash Yojana (PKVY), Mission Organic 

Value Chain Development for North Eastern Region (MOVCDNER), Participatory Guarantee System 

(PGS), National Programme for Organic Production (NPOP) and Network Project on Organic Farming 

(NPOF) have been undertaken by the government of India to promote Organic Farming (GOI, 2019). 

The present research trying to show through the work that organic farming is very low in the North 24 

Parganas district and Barasat I block, but agriculture is very developed. The main goal of the study is to 

identify the farming problems, know their thought on organic farming, and encourage organic farming in 

Madhupur, Kuberpur, Laxmipur, Pirgacha, Bara, Subhas Nagar Coloni, Berunanpukhuria and 

Jagannathpur villages and surrounding of Barasat I block, to reduce the amount of chemical cultivation 

and increase the amount of organic farming also identify major problems and possible solutions about 

organic cultivation to the farmers. As a result, attention has to be paid to the development of the rural 

economy in a sustainable way. 

1.2 Study area 

The above mentioned study sites are located in the Madhupur (22.7037007, 88.5273777), Pirgacha 

(22.7130346, 88.5182619), Kuberpur (22.7038584, 88.5231962), Jagannathpur (22.7452490, 

88.4456733), Berunanpukhuria (22.7378746, 88.4310459) Laxmipur (22.6980076, 88.5336233), 

Subhasnagar Coloni (22.7203018, 88.5169175), Bara (22.7329570, 88.5214390) villages, a region in 

North 24 Parganas of West Bengal, India. (Figure 1)The area was selected for its very low percentage of 

organic farmers. Both two villages belong to the Barasat-I block. North 24 Parganas is a lower Gangetic 

plain-alluvial coastal saline plains in case of the agro-climatic zone, the climate is moist sub-humid to dry 

sub-humid and soli type is red and yellow deltaic, alluvial soil (NABARD, 2017). Demographic profile of 

the north 24 Parganas, the total population is 1,00,09,781 and 39% of the population lived in the rural 

area and 61% of the population lived in an urban areas (Census, 2011).  
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    LOCATION MAP OF THE STUDY: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1:  The location map of the study area (The maps has been prepared with the help of Google Earth 

Pro and Arc GIS) 
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1.3 LITERATURE REVIEW 

Brodt S. &Schug D. (2008) have attempted a case study of small farmers, those who cultivate paddy 

and vegetables. They are trying to identify the problems of small farmers and find out what are the 

differences are here with organic farming on a global scale. The paper concluded that the farmers of the 

study area are successfully cultivated organic products whit the use of cow dung, urine. They are 

constantly trying to cultivate with household items and natural ingredients like neem leaves and worm 

compost. Barik.A.K (2017) in his paper has mainly talked about Indian organic farming development and 

world scenarios about organic cultivation. Here the author has suggested the farmers use the IRF 

technology for sustainable organic farming which will balance environmental ecology as well as the 

economic stability of the farmers. With IRF technology, the future of India’s organic farming is ready for 

the growth of the domestic market. Patidar.S &Patidar.H (2015) present the Kargone district of the Nimar 

region 100 responses were collected from about 50 villages through the sampling technique. Chi-square 

analysis has been used to find out the study finding of the hypothesis and 67% response has brought a 

positive perception in the case of organic farming. P. Panneerselvam et. al., (2012) aimed for 

investigating what are the benefits and barriers of transitioning from conventional agriculture to organic 

farming in the context of three different states of India. The study areas of this research are Tamil Nadu, 

Madhya Pradesh, and Uttarakhand. The study suggests that helping farmers adopt organic farming on 

large scale also pays the premium price to government schemes. Shehrawat et. al., (2016) in the study of 

organic farming problems, researchers selected Sonipat and Hisar districts in Haryana, which surveyed 

120farmers. According to the study, 90.8% of farmers think that lack of knowledge about organic 

cultivation, about 94.2% of farmers think that limited knowledge of weed management is the main 

problem and 98.3% of farmers are figure out organic certificate is the key problem of the farming, there 

are many problems to get it from the government. ShettyP. K et al.(2010) study mainly aimed at the 

framer’s education and perception of pesticides and fertilizer use in crops. The survey was run by over 28 

districts in 12 different states. They analyze their data in IPM (Integrated Pest Management) and two 

ways suitable statistical packages. As the result more than 50% of respondents applied one or more 

pesticides to manage crops, 20% of respondents obtained their information and 80% of farmers had 

unreliable information in crop production also just 3% of farmers successfully followed organic farming. 

Yanakittkul.P & Aungvaravonag.C (2020) research focused on determining the factors that influence 

organic farming in Thailand. They are determined by six factors which are - farming behavior, group 

norm influences, perceived behavioral control, comparative usefulness, risk of farming, government 

policy. Researchers compared organic and conventional rice farmers and push the increase of organic 
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farming and long-term benefits to get small farmers and also increase human health. Sarker. MA et.al,  

(2009) in their work has attempted to investigate Bangladeshi Farmers, who practice organic farming with 

adopting weather. Here the survey was conducted over 195 farmers in three different villages (Pirojepur, 

Kuragasa, and Lokdeo) in the Tangail District in Bangladesh. As a result, most farmers are adopted 

organic farming however many NGOs are promoting the Framing advantages and techniques of organic 

farming. Ashariet.al, (2016) in their study on rice farmers’ perception and attitude about organic farming. 

This study interviewed 600 rice farmers in Sragen Regency, Central Java, those farmers were divided into 

two categories namely conventional and semi-organic. As the result have been seen farmers have a 

positive perception and attitude toward organic farming, but they need support and encouragement. 

Manida.M& Nedumaran.G (2021) this paper is based on the present and future scenarios of organic 

farming. Here fairly explained of the current Indian organic cultivation land area state-wise and in the 

future how much land will be used for organic farming. Also, important requirements and crop 

requirements like suitable climate and soil for different crops, certification of organic products in internal 

and external markets. Bouttes. Met. al., (2019) in their study focus on dairy farming in Aveyron, France, 

20 farmers convert their milk production in an organic way help for interview. The analysis showed that 

these farmers have reduced the risk by organically producing milk, especially with stable price production 

and positive feedback from the customer. Farmers say that their decision to produce milk organically has 

been in line with expectations, which will further increase the efficacy of their farms and enable them to 

cope better with future changes. Darnhofer.I& Schneeberger.W (2005) in their work has made an attempt 

in detailed picture-making between organic and conventional farm management in Weinviertel, a region 

in the North-East of Austria. A total of 21 farmers are doing interviews and making a decision and 

focusing on reason and constraints. Thus, the farming method has some related to agricultural production 

and farm structure. Chaminda S. Herath &RusithaWijekoon (2013) in their research conducted in the 

coconut triangle of Sri Lanka (Kurunegala, Gampaha, and Puttalam districts). The data were collected 

from 76 conventional farmers and 102 organic farmers but the organic coconut farmers are less interested 

in pursuing their organic farming because they think that even though the coconut is organic but the 

production is much less. Moreover, the price of organic coconut is a little higher than inorganic coconut. 

Koner.N & Laha.A (2021) in this study discusses Zero budget organic farming and scientific organic 

farming methods. The Zero Budget Natural Farming Model of Purulia District and the Organic Farming 

Model of Burdwan have been used for this survey and these have been considered in three different 

measures namely cultivation cost, yield and income. As a result, Purulia's model has been able to increase 

revenue but Burdwan organic farming model revenue has crashed. Ferdous.Z et. al., (2021) aimed to 

provocation of organic farming in the cultivation of Bangladesh, After the Green Revolution, 

Bangladesh's agricultural system has become more and more dependent on pesticides, compromised food 
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safety, resulting in human health, and environmental hazards. For this, we have to create an organic 

farming model in the Bangladeshi context which will create a default production system in Bangladesh 

through Bangladeshi NGOs. 

1.4 OBJECTIVES 

The present research objectives are very essential part of our project. The main objectives are given below  

[1] To study the status of organic farming in the study area. [2] Understand the farmer’s awareness 

regarding organic farming practices.[3] To study constraints in the adoption of organic farming.[4] To 

analysis the pollution caused by the use of chemical fertilizers, reduce the pollution by using organic 

fertilizers in agriculture.[5] To check the soil properties, NPK and organic carbon balance in organic 

farming and chemical cultivation. 

 

1.5 METHODOLOGY 

The Methodology can be justified into three phases. In pre field phase, after identified the various 

problem of agriculture in Barasat 1 block; organic farming related literatures have been studied to find out 

the research gap. The behavior of a farmers depends on two factors; first is individual’s nature and 

another one is reflects perceived social pressure, these two factors drive farmers towards positive or 

negative evaluation (Ajzen & Fishbein, 1980).The questionnaire of study is made for the farmers in such 

way that can get more information and idea about their farming and thoughts about organic farming. 

In during field phase, data will be collected from primary and secondary in both ways. Primary data 

collected from 110 local non-organic farmers to determine status of cultivation. Various valuable 

information has been added in the research paper through the secondary data and it is taken from different 

governmental website and research paper. Organic farming projects are being developed in the study area 

to provide accurate information and detail study about the insect and productive problems of the real 

organic farming in the area and its solution and soil composition. Soil sample survey collected by random 

sample collection technique, in this survey the amount of different components of soil in measured. These 

chemical tests have used different types of cultivated soils and applied different tests like nitrogen test, 

ammonium nitrogen test, potential of hydrogen test (pH) phosphate test(Olsen’s method), potassium test, 

organic carbon test etc. 

At last of the present research prepare a location map of the study area, which is shown the clear idea and 

prefect location of the study area. The location map is prepared by the Google earth pro and Arc GIS 
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software. Also another side of the study data analysis using cartographic representation statistical 

software like Microsoft Excel 2013. 

 

 

 

 

 

 

 

Figure 2:Methodological framework 

 

 

 

 

 

 

Chapter-II 

2)  SOCIO-ECONOMICAL STUDY  

Various information was taken from the farmers through primary survey. Based on this survey various 

important data analysis is done below and its graphical representation and interpretation are shown based 

on their socio-economical parameter. 

2.1 Farmers participation based on gender: 

Here in the data table have been seen a major difference in the male-female participation rate. The female 

participation rate is negligible. In the survey, the female participation rate is 5% whereas the male 

participation rate is 98%. So in the background of the result is very clear female farmers are actually like 

a helping hand there to family and another reason is they are very shy to participate in the survey. 

 

Figure: 2 Methodological framework   
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2.2 Farmers participation based on age: 

One thing has been noticed through this survey, the number of young farmers is very low it’s just 

10.91%, 26 to 40 years age boundary farmers are 32.73% moreover 40 to 55 age group farmers 

percentage is maximum 40% and 16.36% of the farmers are very much aged group. So the young 

generation is hesitant to take farming as their economic activity because of the young farmers are 

like to associate with tertiary and quaternary activity. 

 

  

  

10.91

32.73

40.00

16.36

18-25 YEARS

26-40 YEARS

40-55 YEARS

MORE THAN 55 YEARS

Farmer’s participation based on 

Gender 

Gender 
Number of 

farmers 

% of 

farmer 

Male  108 98.18 

Female 2 1.82 

Farmers participation based on Age 

Age Frequency % of farmer 
18-25 Years 12 10.91 

26-40 Years 36 32.73 

40-55 Years 44 40.00 

More than 55 

Years 
18 16.36 

Table no: 1.1 
Figure: 3.1 Farmers participation based on gender 

 

Figure no: 3.2 Farmers participation based on Age 

 

98%

2%

Male
Female

Table no: 1.2 
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2.3 Monthly income level of farmer’s family: 

In this survey, researchers create three different monthly family income groups, which are below 

5000, 5000 to 10000 and more than 10000.  As seen in the bar graph below, less than 5000 

monthly income for those farmers are just 8.18%, 5000 to 10000 monthly income group farmers 

are 25.45% which means one-fourth of farmers are in this group. More than 10000 income group 

farmers are 66.36% of them. That means most of the farmers in the study area are economically 

stable and many farmers are incomes more than 2.5 lakhs. The reason behind this the farmers are 

gets right values of their crops in the nearest market in Barasat. 

 

 

 

 

 

 

 

1.4 Experience wise distribution of the farmers: 

In study area surveyed 110 farmers, the study area adjacent to Barasat block 1, one of which was 

valuable information to farmers. To see how many years the farmer has been cultivating, I have 

divided them into five parts, which can be seen 12.73% in 5 years, 18.18% in 6-10 years, 17.27% 

in 11-15 years, and 42.73% in 15-20 years. Because in that region has long been associated with 

agriculture and has been passed down through the generations. 

 

 

 

 

 

 

Monthly Income Level of Farmer's 

Family  

Family Income  Frequency 
% of 

farmer 

Less than 5000 9 8.18 

5000-10000 28 25.45 

More than 10000 73 66.36 

Cultivation time of the farmers  

 

No of 

Years 
Frequency 

% of 

farmer 

0-5 Years 14 12.73 

6-10 Years  20 18.18 

11-15 

Years 
19 17.27 

15-20 

Years 

47 
42.73 

0.00

20.00

40.00

60.00

80.00

100.00

0-5 Years 6-10 Years 11-15 Years 15-20 Years

%

O

F

F

A

R

M

E

R

No of year

% of
farmer

8.18

25.45

66.36

0.00

20.00

40.00

60.00

80.00

100.00

Less than 5000 5000-10000 More than 10000 Table no: 1.3 

Figure no: 3.3 Monthly Income Level of Farmer's Family  

 

Figure no: 3.4 Cultivation time of the farmers  
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2.5 Land wise distribution of Farmers:  

According to the farmer survey, when the researchers asks the farmers how much land they have been 

cultivating for so long, different farmers give different answers, which show 13.64% between 1-10 Katha, 

11.83% farmers said 11-19 Katha, 1-3 Bighas, 50%, and 3 Bighas more 24.55% farmers were seen 

cultivating. It is clearly shown that half of the farmers have enough land for cultivation which is in the bar 

graph. Thus if the farmers are think about the organic farming then it will be no issue regarding land. 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.6 Marital Status distribution of Farmers: 

According to a survey report, 100% of farmers want to know whether they are married or unmarried it 

shows that 84.55% of farmers are married and 15.45% of farmers are unmarried.  So that it can be seen 

that most of the farmers surveyed are married. Since the number of young people is very small, they are 

engaged in small-scale farming, and the farmers who have been engaged in farming for many years are 

cultivating. Mainly the unmarried farmers are not much happy about the farming as their profession.  

 

 

Land wise farmers distribution 

Amount of Land Frequency % of farmer 

1-10 Katha 15 13.64 

11-19 Katha 13 11.82 

1-3Bigha 55 50.00 

More than 3 Bigha 27 24.55 
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Figure no: 3.5 Land wise farmers distribution 
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1.7 Number of children of the farmers: 

In the farmers survey, when I get information from my farmers about their families, how many people I 

have in their family, and how many children there are in them, it shows that 10.91% of farmers do not 

have children at home, 13.64% of farmers have one child at home, 36.36% farmers have 2 children at 

home.  30.91 farmers have 3 children at home and 8.18% of farmers have more than 3 children at home.  

Farmers who have more than 3 children at home have a lower education rate than those who have 1 child 

at home. As the result shown the family planning also welling done because the 60% famers have 0-2 

children.  

 

  

 

  

 

 

 

1.8 With any profession other than farming: 

Bar graph shows as 43.64% of farmers have only farming, 31.82% of farmers have primary work, 17.27% 

of farmers have secondary work, and 7.27% of farmers have tertiary work, which is divided into four 

parts so that it can be seen that at present farmers only cultivate their own family.  Not being able to run 

the cost, as a result of which they are engaged in farming other than primary, secondary and some tertiary 

work. This result showed that the man the farmers are not dependent in only farming many of them 

factory workers, auto drivers, private tutors, shop owner etc.  

Marital Status of Farmers 

Status  Frequency % of farmer 

Married  93 84.55 

Unmarried 17 15.45 

Number of Children of Farmers 

No. of children Frequency % of farmer 

No Children 12 10.91 

Single Baby 15 13.64 

2 Children 40 36.36 

3 Children 34 30.91 

More than 3 Children 9 8.18 

No Children

Single Baby

2 Childern

3 Children

More than 3 Children

Married Unmarried

Figure no: 3.6 Marital Status of the farmers 

 

Table no: 1.6 

Figure no: 3.7 Number of Children of the farmers 

 

Table no: 1.7 
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1.9 Farmer Opinion on the survey: 

In part of the survey, farmers are given some score through scale survey to get dome farming opinion and 

below data helps to interpreted though how much they agree or disagree. The scale divided in five 

options, there are strongly agree if farmers completely agree the agree if the farmer roughly agree 

moreover if the farmer no able to said any comment so neutral and another two options are disagree and 

strongly disagree. 

1.9.1 Insect infestation will increase, if chemical pesticides not used: 

The pie graph shows that without using chemical pesticides high infestation the farmers are divided into 

five groups 13.64% of farmers strongly agree, 19.09% of farmers agree, 14.55% remain neutral, 34.55% 

of farmers disagree, and the rest 18.18% Farmers strongly disagree.  So it is seen that most of the farmers 

are disagreeing because the farmers are habituated with the chemical farming and it is believe that reduce 

pest infestation and high crop associated with the chemical pesticide. But farmers know about the bad 

effect of the pesticides.  

 

 

With any profession other than farming 

Economic Activity Frequency % of farmer 

Only farming 48 43.64 

Primary 35 31.82 

Secondary 19 17.27 

Tertiary 8 7.27 
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Figure no: 3.8 Farmers other economic activity 
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1.9.2 Use chemical inputs is negative for health of people and animal also: 

According to the survey, when researchers asked the farmers if there was any harm to humans and 

animals and birds by using chemical input, different farmers gave different answers, based on their 

answers they were divided into 5 parts, showing 54.55% of Farmers strongly agreed, 32.73 farmers 

agreed, 9.09 farmers remained neutral, 1.82% farmers disagreed, and 1.82% farmers strongly disagreed, 

which shows that among those farmers who disagree and strongly disagree, education rate is much lower 

than other farmers. The reason behind this is the farmers are well known about the bad impact of the 

chemical input in their farming 

 

 

 

Strongly Agree

 Agree

Neutral

 Disagree

Strongly Disagree

Insect infestation will increase, if chemical 

pesticides not used 

Scale Number of farmers % of farmer 

Strongly Agree 15 13.64 

 Agree 21 19.09 

Neutral 16 14.55 

 Disagree 38 34.55 

Strongly Disagree 20 18.18 

Using chemical inputs is negative for the health 

of peoples animals also 

Scale farmers % of farmer 

Strongly Agree 60 54.55 

Agree 36 32.73 

Neutral 10 9.09 

Disagree 2 1.82 

Strongly Disagree 2 1.82 

Strongly Agree

 Agree

Neutral

 Disagree

Strongly Disagree

Figure no: 3.9 Farmers opinion about insect infestation 

will increase, if chemical pesticides not used 
Table no: 1.9 

Figure no: 3.10 Farmers opinion about use chemical 

inputs is negative for health of people and animal also 

Table no. 1.10 
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1.9.3 Organic products healthier for your family: 

 The survey report, when asking farmers whether organic products are better for their family than 

chemical products, shows that most farmers say that organic products are good for their family and that 

the health of the whole family is good. Based on farmers' answers, they were divided into 5 groups so that 

36.36% farmers strongly agreed, 43.64% farmers agreed, 16.36% farmers were neutral, 3.64% farmers 

disagreed, and strongly disagreed no farmer.  So it can be seen that most of the farmers support this 

organic product.  

 

 

1.9.4 It is hard to find business buyer (e.g. wholesaler) who pay higher prices for organic products: 

At present the market price of all things is high, but it is also seen that the price of organic products is 

much higher than that of chemical products because organic products are delicious and good for a long 

time and eating organic products keeps the body healthy.  So 

what is known from the survey of farmers is that most of the 

farmers say that rich people usually buy these organic 

products at higher prices and poor people cannot buy these 

products at such a high price.  Therefore, based on the answers 

of the farmers, they are divided into five, so that 17.27% of 

the farmers strongly agree, 30.91 agree, 43.64% of the farmers 

say neutral, 4.55% of the farmers disagree, 3.64% of the 

farmers strongly disagree. The farmers are mainly not 

interested to sell their product whole seller due to low price 

issue. 

Strongly Agree

 Agree

Neutral

 Disagree

Organic product healthier for famers 

family 

Scale 
Number of 

farmer 

% of 

farmer 

Strongly Agree 40 36.36 

 Agree 48 43.64 

Neutral 18 16.36 

 Disagree 4 3.64 

Strongly Disagree 0 0.00 

finding whole seller for organic farming is 

very difficult who pay higher prices for 

organic products 

Scale 
Number of 

farmer 

% of 

farmer 

Strongly Agree 19 17.27 

 Agree 34 30.91 

Neutral 48 43.64 

 Disagree 5 4.55 

Strongly Disagree 4 3.64 

Figure no: 3.11 Farmers opinion about organic 

products healthier for your family 

Table no: 1.11 

Table no: 1.12 
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1.9.5 Organic product tastier than non-organic product: 

Farmers were asked whether organic produce was better or chemically produced, different farmers gave 

their answers. Dividing their answer into five parts, 41.82% farmers strongly agree, 34.55% farmers 

agree.  Thus, 21.82% of the farmers remain neutral, 0.91% of the farmers are dissatisfied and 0.91% of 

the farmers strongly disagree.  It shows that most farmers prefer organic produce because it is good for 

health. Moreover the farmers are cultivated the organic vegetables in their homeland using daily use.  

  

 

1.9.6 Organic fertilizer and pesticides are expensive than non-organic fertilizer and pesticides: 

Since organic farming takes more time and this cultivation requires a lot of effort, it is seen that organic 

fertilizers and pesticides are more expensive than chemical pesticides.  When asked about the farmers, 

they replied that 39.09% of farmers strongly agree with the price of more organic fertilizers and 

pesticides, 38.18% of farmers agree, 18.18% of farmers remain neutral, 0.91% of farmers disagree, and 

Strongly Agree

 Agree

Neutral

 Disagree

Strongly Disagree

Organic product tastier than non-

organic product  

Scale 
Number of 

farmer 

% of 

farmer 

Strongly Agree 46 41.82 

 Agree 38 34.55 

Neutral 24 21.82 

 Disagree 1 0.91 

Strongly 

Disagree 
1 0.91 

Figure no: 3.12 Farmers opinion about finding whole seller for organic farming is very difficult 

Figure no: 3.13 Farmers opinion about Organic product 

tastier than non-organic product 

Table no: 1.13 

Strongly Agree

 Agree

Neutral

 Disagree

Strongly Disagree

15 



        | P a g e  
 

3.64% of farmers strongly disagree. But they are agree with the organic fertilizers are made in home at 

low cost. 

 

 

 

 

 

 

 

1.9.7 Lack of subsidies for organic farming: 

In present day, organic farming is not a much important cultivation strategy in the study area because of 

long process of organic farming certification process. That effect shown in the table no.15 strongly agree 

and agree percentage is 80.91%, neutral farmers are 19.09% moreover the percentage of farmers who said 

disagree and strongly disagree are only 10% that is in very small group. It is right that the subsidies is low 

compare to the conventional farming, so government must be ensure the subsidies.  

  

 

 

 

 

 

 

 

1.9.8 Obtaining information on organic farming: 

In the survey report, researchers ask farmers that it is difficult to find information on organic farming. 

Total 100% percent of surveyed farmers 17.27 % strongly agree with this question, about 50% of the total 

percentage agree with this, 28.18% of farmers have taken a neutral stand and only 5.46% of farmers are 

Organic fertilizer and pesticides are 

expensive than non-organic fertilizer and 

pesticides 

Scale 
Number of 

farmer 

% of 

farmer 
Strongly Agree 43 39.09 

 Agree 42 38.18 

Neutral 20 18.18 

 Disagree 1 0.91 

Strongly 

Disagree 
4 3.64 

There is a lack of subsidies for 

organic farming 

Scale 
Number of 

farmer 

% of 

farmer 
Strongly 

Agree 
32 29.09 

 Agree 46 41.82 

Neutral 21 19.09 

 Disagree 7 6.36 

Strongly 

Disagree 
4 3.64 

Strongly
Agree
 Agree

Neutral

 Disagree

Strongly
Disagree

Strongly Agree

 Agree

Neutral

 Disagree

Strongly Disagree

Figure no: 3.14 Famers option about organic fertilizer and 

pesticides are expensive than non-organic fertilizer and pesticides 

Table no: 1.14 

Figure no: 3.15 Farmers opinion about Lack of subsidies 

for organic farming 

 

Table no: 1.15 
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disagreed and fully disagree with this topic. Below is an accurate picture of the pie graph showing that the 

Barasat block 1 farmers are reluctant to move away from organic farming due to a lack of proper 

knowledge. 

  

 

  

 

 

 

 

 

1.9.9 Need governmental support: 

At present, organic farming means doing something contrary to conventional farming. But a lot of 

governmental help is needed to break this separation. The conventional farmer of Barasat block 1 has 

admitted that 44.55% of them are strongly aggrieved, 33.64% are aggrieved and 20.91% are in a neutral 

position and the number of farmers who s disagree is only 0.91%. Organic farming is must want 

governmental support because of the high cost farming and low grain production.  

 

 

 

 

 

 

 

 

 

Obtaining information about Organic 

farming is difficult 

Scale 
Number of 

farmer 

% of 

farmer 

Strongly Agree 19 17.27 

 Agree 54 49.09 

Neutral 31 28.18 

 Disagree 4 3.64 

Strongly 

Disagree 

2 
1.82 

Governmental support to organic 

farming is important  

Scale 
Number of 

farmer 

% of 

farmer 

Strongly Agree 49 44.55 

 Agree 37 33.64 

Neutral 23 20.91 

 Disagree 1 0.91 

Strongly Disagree 0 0.00 

Strongly Agree

 Agree

Neutral

 Disagree

Strongly Disagree

Strongly Agree

 Agree

Neutral

 Disagree

Strongly Disagree

Table no: 1.16 

Figure no: 3.17 Farmers option about importance of 

Governmental support in organic farming 
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Figure no: 3.16 Famers option about obtaining information 

of organic farming 
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1.10 Agriculture scientist visited time in their farmland: 

At present, the farming system is much better than before, so some agronomists go to the farms and 

inform them about the correct farming methods to explain the improved and correct methods of the 

farmers associated with the farming system in a given area. According to the survey, 60% of the farmers 

said that no agronomist came to see their farm, 25.45% of the farmers said that they came to their farm 1 

to 2 times, 14.55% of the farmers said that the agronomist came 3 to 4 times.  It is shown through the bar 

graph. 

  

 

 

 

 

 

 

 

 

 

 

 

 

1.11 Information about organic farming: 

 Since organic farming is an ancient farming method, farmers are asked if they know about organic 

farming, it shows that all farmers say that they know about organic farming.  But according to the survey, 

very few farmers know about organic farming in advanced methods, it was found that 73.64% of farmers 

said they know about advanced organic farming, and 26.36% of farmers said they do not about know 

advanced organic farming.  

How much time do agriculture scientists visit your farmland  

(for help & farming tips) 

No. of visit Number of farmers % of farmer 
Never comes 66 60.00 

1-2 times 28 25.45 

3-4times 16 14.55 

River 0 0.00 

Figure no: 3.18 Agriculture scientists are visit time in farmland 
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 2.12 Frist time knowing about organic farming: 

According to the survey farmers to know about advanced organic farming are asked how they know about 

that farming method, they answer that 8.64% of farmers know through TV, 3.70% of farmers know 

through Magazines, and 7.41% of farmers know through Internet, and 80.25% of farmers know.  From 

other farmers who have been involved in organic farming for a long time. Because the farmers are non-

technology friendly.  

 

 

 

 

  

 

 

  

 

1.13 Organic farming is an important topic: 

Organic farming is the way to improve the farming system because now many farmers and large farms 

are moving away from chemical farming to organic farming because the quality of organic farming is 

much better in the current market.  When farmers were asked if organic farming was important, it showed 

that 61.82% of farmers said very important, 32.73% of farmers said important, 2.73% of farmers said 

Do you know about organic farming?  

Status 
Number of 

farmers 

% of 

farmer 

Yes  81 73.64 

No 29 26.36 

If your answer is Yes then how did you 

know? 

No. of visit 
Number of 

farmer 

% of 

farmer 
T.V 7 8.64 

Magazines 3 3.70 

 Internet 6 7.41 

Other 

Farmers 
65 80.25 

T.V Magazines  Internet Other Farmers

Yes

No

Figure no: 3.19 Famers know information about organic farming 

 

Table no: 1.19 

Figure no: 3.20 source of knowing about organic farming 
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Neither Important nor unimportant, 1.82% of farmers said unimportant, o.91% of farmers said very 

unimportantly.  

  

  

 

 

 

 

 

 

 

1.14 Know about price of organic crops: 

According to the survey, since the cost of organic farming is higher than that of chemical farming, the 

cost of organic crops is higher than that of chemically grown crops, and it takes a long time to produce 

organic crops.  So it is seen that out of 100% farmers, 69.09% farmers said that the price of organic crop 

is high, and 30.91% farmers said that the demand for organic crop is not high. It shows that 69.09% of the 

farmers said that the price of organic crop is higher and they are usually associated with organic farming 

so they know the market price better. Most of the farmers are known that high rate of the organic crops 

but other 30% are not known that so it is very important to ensure the local awareness about price. 

 

 

 

 

 

 

 

  

Do you think organic farming is a topic 

of discussion?  

Scale 
Number of 

farmers 

% of 

farmer 

Very Important  68 61.82 

 Important  36 32.73 

Neither Important nor 

unimportant  
3 2.73 

unimportant  2 1.82 

Very unimportant  1 0.91 

Did you know, the price of organic 

crops is much higher than that of 

non-organic crops 

Status 
Number of 

farmers 

% of 

farmer 

Yes  69 62.73 

No 41 37.27 

%  O F  F A R M E R

%
 O

F 
FA

R
M

ER

Yes No

Very Important

 Important

Nither Important nor

unimportant
unimportant

Very unimportant

Figure no: 3.21 Farmers option about importance of 

organic farming  

Figure no: 3.22 Famers know about price of organic crops 

Table no 1.22 

Table no: 1.21 
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1.15 Farmers think about organic farming is possible for rural development: 

According to the survey, farmers are asked if organic produce is available in the market where they sell 

their crops, most of the farmers say yes, 62.73% out of 100% farmers say yes, and only 37.27% Farmer 

said not available.  It shows that 62.73% of the farmers say that organic produce is available in the local 

market, they produce and sell the organic crop themselves. Farmers also agree about that organic farming 

is future of rural economic development.  

 

 

 

 

 

 

 

 

1.16 Possible organic farming for rural people: 

According to the survey, asking farmers if rural development is possible through organic farming, most 

farmers said yes, it is possible, but government assistance is needed.  It was found that 94.55% of farmers 

said that rural development is possible and 5.45% of farmers said that it is not possible.  Basically, all the 

farmers who have been engaged in agriculture for a long time think that the economic development of a 

village is possible through organic farming. Just need to help and proper guide about organic farming to 

that rural people. 

 

 

 

 

 

 

In the future, Do you think organic 

farming is possible for rural 

development? 

Status 
Number of 

farmers 

% of 

farmer 

Yes  87 79.09 

No 23 20.91 
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Figure no: 3.23 Possibility to Rural development by 

farming through organic way 

  

Table no: 1.23 

Figure no: 3.24 Possibility to cultivate organic farming by rural farmers 
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1.17 Method to control pests and diseases: 

It is commonly observed that crop pests and insects are controlled using various chemical pesticides and 

advanced organic pesticides in the farming system.  According to the survey report, different farmers use 

different methods to control pests and pests in their crops. Based on their answers, it is divided into 4 

parts.  % Farmers use, others method 0% farmers use. The Barasat block 1 farmers mainly associated with 

chemical pests and semi-chemical (e.g. detergent powder, shampoo). 

 

 

 

 

 

 

 

 

 

 

 

 

2.18 Water sources of the farmland: 

The main useful element of cultivation is water, it is not possible to produce crops without water, so if 

you want to cultivate in one place, you must find its water source. Based on different answers received 

from 100% of the farmers surveyed, it divided the water source into 4 parts, showing that 51.82% of the 

farmers take their farm water from deep tube wells, 8.18% of the farmers take their water through canals 

Do you think it is possible for rural people to know about organic farming? 

Status Number of farmers % of farmer 

Yes  104 94.55 

No 6 5.45 

How do you control pests and diseases? 

Methods Number of farmers % of farmer 

IPM method 0 0.00 

Semi-Organic Method 22 20.00 

 Chemical pesticides  88 80.00 

Others method  0 0.00 

% of farmer
0.00

50.00

100.00

IPM method Semi-Organic
Method

 Chemical
pesticides

Others
method

%
 O

F 
FA

R
M

ER

control methods % of farmer

Figure no: 3.25 Methods of control weeds by conventional farmers 

Table no: 1.25 

Table no: 1.24 
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and 40% of the farmers swallow water. Moreover 0% of farmers do not have access to river water. The 

base of the water source of the agriculture in this region is ground water. 

 

 

 

 

 

 

 

 

 

  

 

 

1.19 Methods using for weed control: 

If weeds are not removed from the cultivable land during cultivation, it damages the crop so that the 

quality of the crop deteriorates. It is mainly seen that farmers remove weeds from the cultivable land 

through 4 methods, so that 9.09% farmers use weed are burned method.  10.91% of farmers use animals 

as food, 72.73% of farmers use chemical method, and 7.27% of farmers use other method. 

 

 

 

 

 

 

 

What is the water source of your farmland? 

Source of water Number of farmers % of farmer 
Deep Tube well 57 51.82 

Cannels 9 8.18 

Swallow well 44 40.00 

River 0 0.00 

0.00

20.00

40.00

60.00

80.00

Weeds are burned Using animal's

food

 Chemical method Others method

%
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METHODS
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Figure no: 3.26 Water source of the study area 

Figure no: 3.27 Method of using for weed control 
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Chapter - III 

3) CHEMICAL COMPOSITION OF DIFFERENT FARM SOIL: 

In this analysis, the amount of different essential elements of the soil has been tested into the different 

techniques. Here pH level was tested through a digital pH meter, and nitrogen was tested in the two 

different ways for nitrate and ammonia nitrogen. In addition, tests have been done to know the amount of 

phosphorus and phosphate and mainly organic carbon has most important for organic farming, so organic 

carbon was also tested. To study the soil researchers collect different types of soil, which are [1] before 

soil the organic vegetable farming, [2] after the soil of the organic vegetable farming, [3] after the soil of 

the conventional vegetable farming, [4] before soil of the organic rice farming, [5] after the soil of the 

organic rice farming and [6] after the soil of the conventional rice farming. 

In the study, organic farm soils are collected for their farming project of rice and vegetable. Organic farm 

soil is collected in two different phases, firstly one collected before farming and another one collected 

after farming. Conventional farm soils are collected from the random conventional farmland in the study 

area. 

3.1 pH Level (Potential of hydrogen):  

Decimal logarithm of the reciprocal of the hydrogen ion in the solution is the pH value of that solution 

(Covington et al., 1985). In the pH scale, a pH valueof 7 is the neutral value at 25ºC temperature and less 

than 7 is acidic or more than 7 is base (Lim. Kieran F,2006).The equation of the pH value test is  

pH = -log10 [H3O+ (aq)] (Morgan.N , 1995) 

The digital pH meter instrument has been used to accurately measure the pH level of the soil. As a 

method, the 10 gm. soil into dust is then mixed it well with 100 ml. water, and after waiting for 1 hour to 

settle it uses the digital pH meter. A result of the pH level of the different soil is shown in the below table 

(Table no.1)In the vegetable organic farming, before cultivation pH level is 7.4 and after cultivation, it’s 

slightly reduced standing at 6.9but in the conventional farming, the scenario is different value is 5.7 

which is very strongly acidic, not very healthy for vegetable growth. In rice organic farming, before 

cultivation pH level is 7.5 and after cultivation, it’s slightly reduced standing at 7.2but in the conventional 

How do you control weeds? 

Methods Number of farmer % of farmer 
Weeds are burned 10 9.09 

Using animal's food  12 10.91 

 Chemical method  80 72.73 

Others method  8 7.27 

Table no: 1.27 
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farming, the scenario is different value is 5.0 which is very strongly acidic. According to MDPI, a pH 

Level of 6 is ideal for rice cultivation (Azman et al., 2014).  

 

3.2 Nitrogen Test:  

Nitrogen (N) is an essential nutrient for the plant grown, nitrogen is found in soils in many forms and 

there are many ways to find it. The study measures the two different types of nitrogen one is nitrate 

nitrogen (NO3) and ammonia nitrogen (NH4). A result of the two different types of nitrogen values of the 

different soil is shown in the below table (Table no.2)in the vegetable organic farming, before farming 

nitrate nitrogen value was high but after farming that value is decreased and its very low other side 

conventional farming the value is medium. In rice farming, before organic farming it was medium but 

after farming it is high value the side conventional farming the value is medium.  

Ammonium nitrogen area both the ionized (NH4
+) and unionized (NH3) form, ammonia can lead to heavy 

plant growth due to its nutrient properties. In the vegetable organic farming, before farming ammonium 

nitrogen value was low but after farming that value is increased and its high other side conventional 

farming the value is low. In rice farming, before organic farming it was low but after farming it is high 

value another side conventional farming the value is low. 

Tests 

Vegetable Rice  

Organic farming Conventional 

Framing 

Organic farming Conventional 

Framing Before After Before After 

Nitrate 

Nitrogen 

Test 

High Very Low Medium Medium High Medium 

Ammoniacal 

Nitrogen 

Test 

Low High Low low High Low 

 

 

Test 

Vegetable Rice 

Organic farming Conventional 

Framing 

Organic farming Conventional 

Framing Before After Before After 

pH Level 7.4 6.9 5.7 7.5 7.2 5.0 

Table No: 2.2 [Nitrate nitrogen and Ammonia nitrogen test report] 

Table No: 2.1 [pH level test report] 
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3.4 Phosphorus Test: 

 Phosphorus is the component in soil that promotes root growth, and stimulates tillering and winter 

hardiness also associated with the complex energy transformation of the plant in photosynthesis. To study 

the amount of phosphorus used the Olsen’s method (Olsen, 1954).As a result of the phosphorus value of 

the different soil is shown in the below table (Table no.3) in organic farming of the vegetable, before 

farming phosphorus value was very high but after farming that value is slightly decreased and it’s high, 

on the other hand, conventional farming the value is low. In rice farming, before organic farming it was 

high but after farming it is medium value another side conventional farming the value is low. 

Tests 

Vegetable Rice  

Organic farming Conventional 

Framing 

Organic farming Conventional 

Framing Before After Before After 

Phosphorus 

Test 

Very 

High 
High Low High Medium Low 

 

3.5 Potassium Test:  

Potassium appears in the soil in three different forms- in soil solution, as exchangeable ions K+ and 

inorganic matters. The multifaceted function of potassium is seen in the plant body as an enzyme, for its 

drought tolerance and its deficiency causes chlorosis in the underside of the leaves which grows and the 

leaves fall off (Hillel,2008) As a result of the potassium value of the different soil is shown in the below 

table (Table no.4)in organic farming of the vegetable, before farming potassium value was medium but 

after farming that value is decreased and it’s low, on the other hand, conventional farming the value is 

medium. In rice farming, before organic farming it was medium but after farming it is low value another 

side conventional farming the value is low. 

Test 

Vegetable Rice  

Organic farming Conventional 

Framing 

Organic farming Conventional 

Framing Before After Before After 

Potassium 

Test 
Medium Low Medium Medium Low Low 

 

 

 

 

Table No: 2.3 [Phosphorus test report] 

Table No: 2.4 [Potassium test report] 
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3.6 Organic carbon test: 

 Organic carbon in the soil is affected by chemical and physical properties in the soil, for example, 

infiltration ability nutrient availability, and moisture holding capacity are also many advantages of 

microorganisms. Organic carbon is a heterogeneous component that can be divided into light and heavy 

fractions (Janzen et al., 1992; Gregorich & Ellert, 1993). As an outcome of the organic carbon test of the 

different soil is shown in the below table (Table no.5) among the organic farming of the vegetable, before 

farming organic carbon value was low because it is a fallen land, were never cultivated ago. But after 

farming that value is highly increased due to the organic components which have been used as fertilizer 

and on the other hand conventional farming the value is medium, the decomposed leaves and branches of 

the vegetable plants  main cause of it. In rice farming, before organic farming, it was low because it is a 

conventional farming area, but after farming it is medium value for the organic vermin compost another 

side conventional farming the value is medium, due to the remaining roots of paddy plant of previous 

cultivation. 

Tests 

Vegetable Rice  

Organic farming Conventional 

Framing 

Organic farming Conventional 

Framing Before After Before After 

Organic 

Carbon Test 
Low 

Very 

High 
Medium low Medium Medium 

 

 

  

Table No: 2.5 [Organic carbon test report] 

Source: Survey Photograph 
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Chapter - IV 

4) ORGANIC FRAMING PROJECT: 

4.1 Rice cultivation: Rice cultivation is the main farming crop in west Bengal as well as in the 

study area. Total 3 kata area is chosen to the organic farming but here main problem is the 

farmland is already chemical farming was done last 10 years. At first, researchers study on the 

soil and selected farmland. Then the land has wetting by the water with the 40kg of cow dung 

and 10 kg of oil cake. First, before planting the paddy seeds, I sucked the land well with a 

tractor.  Then I opened dung manure as organic manure.  Then, when the fertilizers are mixed 

with the soil, after a few days we start planting small paddy seeds in a certain line.  I have used 

Khitis paddy as a rice seed.  It is a part of Aman paddy.  Regular watering is done to keep the 

small seeds of paddy fresh.  The whole land was watered about once a week.  Organic Neem oil 

was also added to the rice plant to keep it away from insects and pests, which kept the seeds 

fresh.  Also, weeds are cleaned every week from the base of the paddy plant so that the plants 

grow properly.  When the rice seeds were a little big, bio-compost was given as an organic 

fertilizer to increase the seedlings.  After about 3 months, when the paddy plants are fully 

formed, the paddy plants are cut 

down.  When the paddy is cut 

down, the paddy is removed from 

it and the rest is left as rice-straw.  

The difference between organic 

paddy and chemical paddy that 

was observed after paddy 

cultivation was that the color of 

organic paddy was a very dark golden color and the color of chemical paddy was a light golden 

color. Total 184.52KG rice cultivated in the total 3 Katha farmland.  

4.2 Vegetable cultivation: The vegetable is important in mainly in summer season, and the 

study area many farmers also associated with vegetable farming. Researchers also applied the 

organic farming technique in vegetable cultivation on the study area. At first, researchers study 

on the soil and selected farmland is a fallen land, so the no chemical output exist there. Then the 

land has wetting by the water with the10kg of cow dung and 5 kg of oil cake. Then make small 

Source: Survey Photograph 
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beds to seedling can be planted. On the other side all vegetable seeds are bury in separate soil. 

When the seedlings are 5-10 days old, they should be picked up and planted in the main land. 

Since planting the seedling have 

been watered twice daily, the 

morning and the second time in 

the afternoon. In addition, neem 

oil spray is given every 10days 

after, on a weekly basis to clean 

the weeds and prevent diseases.  

There multiple vegetables are cultivated in the farm area. Researchers cultivated the mainly four 

vegetables in the summer reason, there are Brinjal, Cucumber, Beans and Ladies finger. In below 

discussed about the farmland framework and water system.  

 

 

 

 

 

 

 

 

 

Source: Survey Photograph 

Figure 4: Farmland Framework [Prepared in Adobe Photoshop 7.0]  

 

Source: Survey Photograph 
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4.3 Spatial distribution of rice production  

When cultivating paddy through organic farming, the researchers noticed that the distribution of 

the paddy in three Katha land is not the same everywhere. In the below figure (Figure no.) below 

shows that the rice production is the south of the land is much higher than in the north. The grids 

have the highest paddy cultivation in the south-west and the rice production in the north-west is 

much less. However, the main reason for the behind this inequality is scarcity of land water and 

diseases in north and infestation in the south. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 5: Spatial distribution of rice production [prepared in Arc GIS 10.2.2] 
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5. Market Survey: 

 On April 12, I conducted a market survey in Barasat Bara Bazar area, which showed that 

organic vegetables are not available in Barasat Bara Bazar, all vegetables are chemical 

vegetables. And we Researcher collect the prices of various organic vegetables and rice from 

Online from various websites like Jiomart, Reliance Digital, Big Basket, Flipkart, etc.  And on 

the basis of that price we researchers make a comparison of them which is explained in a table 

(Table no.1). Here it is seen that the price of organic vegetables and crops is higher than that of 

every chemical vegetable and crop. And this non-organic product is very good for health. 

Comparison of the amount that the farmers can get now by organic farming, if the farmers who 

are doing chemical farming give up chemical farming and if organic farming and organic 

farming spreads everywhere, then the amount of profit that the farmers could get now is 

comparable. Will be able to gain more and more. If farmers can sell organic product at a higher 

price. Then there will be rural economy development. From the table we can see that the highest 

profit is about 246.6% of organic basmati rice and the lowest profit is that the organic product is 

beet root and its dividend is 36%. 

 
𝐏𝐫𝐢𝐜𝐞 𝐨𝐟 𝐨𝐫𝐠𝐚𝐧𝐢𝐜 𝐩𝐫𝐨𝐝𝐮𝐜𝐭 − 𝐏𝐫𝐢𝐜𝐞 𝐨𝐟 𝐢𝐧𝐨𝐫𝐠𝐚𝐧𝐢𝐜 𝐩𝐫𝐨𝐝𝐮𝐜𝐭

𝐏𝐫𝐢𝐜𝐞 𝐨𝐟 𝐢𝐧𝐨𝐫𝐠𝐚𝐧𝐢𝐜 𝐩𝐫𝐨𝐝𝐮𝐜𝐭
 × 𝟏𝟎𝟎 

Crop 
Price of Organic 

Product  

Price of Inorganic 

Product  
Profit Percentage 

Rice [Basmati] ₹210/ kg ₹60/ kg 246.66% 

Rice [mini kit] ₹53 / kg ₹34 / kg 55.88% 

Atta ₹62 / kg ₹ 30 / kg 106.66% 

Lady's finger ₹70 / kg ₹44 / kg 59.09% 

Cucumber ₹50 / kg ₹34 / kg 47.05% 

Beet root ₹44/ kg ₹32 / kg 37.50% 

Capsicum ₹70 / kg ₹128 / kg 82.85% 

Radish ₹48 / kg  ₹30 / kg 60 % 

Ginger ₹80 / kg ₹60 / kg 33.33% 

Potato ₹36 / kg ₹22 / kg 63.63% 

Brinjal ₹56 / kg  ₹ 32/ kg 75 % 

Bitter ground ₹118 / kg  ₹ 66/ kg 78.78 % 

Tomato ₹51 / kg ₹40 / kg 42.50% 

Chilli ₹160 / kg  ₹60 / kg 166.66% 

Onion ₹ 80/ kg   ₹25 / kg 220 % 

Garlic ₹100 / kg  ₹45 / kg 122.22% 

Pumpkin ₹78 / kg  ₹ 45/ kg 73.33% 

Profit percentage = 

Table: 3 Comparison between price of organic product and inorganic product [Market survey April, 

2022] 

 

Chapter - V 
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6. PROBLEMS: 

Identifying the main problems of the farmers using weighted scoring: 

To identifying the major problems to organic farming, surveyor asked the farmers their main barriers is 

that they do not want to do organic farming. When researchers analyzed survey responses then most of 

the farmers informed about the main seven problems are may be facing in future, the problems are lack of 

mechanisation, poor agriculture market, low productivity, high rate of fertilizer and biocides, soil 

degradation and erosion, certification issue and lack of right knowledge. Here used a statistical technique 

known as weighted score. 

[i] Poor agriculture market: 

Chemical crops are in high demand in rural regions due to a lack of organic crop introduction, resulting in 

the prevalence of chemical crops in rural markets. Many individuals in rural areas are unaware that 

organic crops are more expensive than conventional crops. As a result, the accurate organic crop pricing 

is unavailable at Gramen Hat Bazar. Many individuals are also unwilling to pay higher rates for organic 

crops 

[ii] Lack of right knowledge: 

According to the survey, no farmer currently has adequate understanding of advanced types of organic 

farming, as a result of which they are unable to conduct organic farming adequately. What they don't 

realize is that organic farming produces more crop and of higher quality than chemical farming. Many 

farmers are unaware that the cost of an organic crop is considerably higher. They have had little success 

with organic farming, owing to a lack of proper understanding among rural farmers. 

[iii] Low productivity: 

The amount of food produced by rural farmers is substantially lower because they can't do organic 

farming properly and can't apply advanced processes and rules. Organic farming, if done properly using 

modern technology and scientific methodologies, increases the quantity and quality of the crop produced. 

As a result, the crop's market price is higher. 

[iv] High rate of fertilizer and biocides: 

Chemical fertilizers and pesticides are cheaper, according to the survey, but organic fertilizers and 

insecticides are substantially more expensive. Farmers have changed from organic to chemical farming as 

a result of the high cost of organic farming. Rural farmers cannot afford to buy organic fertilizers and 
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pesticides at high prices since they are not financially strong. The crop's price rises in tandem with the 

price of organic manure. Farmers do not use organic pesticide oil because of its exorbitant cost. 

[v] Soil degradation and erosion: 

 Chemical cultivation usually results in soil erosion, soil erosion, soil erosion, which results in loss of soil 

fertility.  At the time of cultivation, it was observed that the share of erosion was higher in chemical soils, 

but less in erosion in organic soils.  Organic farming does not lose the fertility of the soil, the quality of 

the soil is good, and the yield of the crop is also good.  Soil quality decreases if chemical cultivation is 

done in a soil for a long period of time, but if organic farming is done in a soil for a long period of time, 

soil quality does not decrease in any way.  It maintains the quality of the soil. 

Problems 
Total 

respondents  

No of 

responders 
Percentage  

Researcher 

No 1 

Researcher 

No 2 

Average 

 

Weighted 

score 

Poor 

agriculture 

market 

110 

67 60.91 0.53 0.65 0.59 35.94 

Low 

productivity 
85 77.27 0.81 0.91 0.86 66.45 

High rate of 

fertilizers and 

biocides 

79 71.82 0.76 0.85 0.81 57.81 

Soil 

degradation 

and erosion 

74 67.27 0.69 0.81 0.75 50.45 

Certification 

issue 
72 65.45 0.61 0.74 0.68 44.18 

Lack of right 

knowledge 
98 89.09 0.88 0.99 0.94 83.30 

 

 

Table no 4: Weighted score table for problems identification of conventional farmers  
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7. SUGGESTIONS: 

Organic farming is now a non-conventional cultivation technique, so many problems are faced 

the farmers during the farming in organic way. In the study area has much developed other 

farmland area in India. Here soil quality, ground water, numbers of farmers, per capita income of 

the farmers and market area these give some benefits to the study area. But in case of developing 

organic farming lots of problems are identified by the local farmers and researchers. Suggestion 

for the solving those problems were discussed in below. 

 Fertilizer: Fertilizer is the one of the main problem in organic farming. Fertilizer prices 

to right fertilizer knowledge in organic cultivation, this very much complicated. But to 

get rid of this problem, organic fertilizer is a low cost and organic method homemade 

composed of using cow dung, oil cake, vegetable peels, etc. and bowling neem leaves in 

hot water to make organic pesticides is clever move. 

 

 Governmental support: Indian government lunched many schemes to promoting 

organic farming in India. Under the Mission Organic Value Chain Development for 

North Eastern Region (MOVCDNER) scheme farmers of north eastern region get 25,000 

per hectare for three year for organic input. Under the National Food Security Mission 

government provided bio-fertilizer at 50 percent of the cost limited to Rs.300/ hectare 
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Figure 6: Problems of conventional farmers to convert into organic farming 
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(MoA&FW, 2020). However, to further promote organic farming, Indian government 

needs to come up with new scheme to solve problems of the farmers. 

 

 Education: To solve the problem, nearest agricultural university, their agriculture 

scientist and local NGOs should come forward so that the local people become aware of 

organic farming and get right knowledge. In the study area farmers can say agricultural 

scientist are not visited in there farmland throughout the many years and only old farmers 

(50+ aged) are said that some agricultural scientist are come long time ago.  

 

 Citification Process: There has been rapidly growing interest in organic farming in 

recent times. That is why the government of India introduced the certification of organic 

products to assured of buying actual organic products. APEDA (Agricultural and 

Processed Food Products Export Development Authority) have make the guideline for 

organic certification. When a farmers fulfill all principal of standards, but often the 

agriculture officers does not come to visit the farmland and even if the certificate arrives, 

it is too late. So the government and deferment of the certification should ensure that the 

government that the certification is given as quickly and transparently as possible. 

 

 Market place: The study area actually a rural area and local market is full with the 

conventionally cultivated crops. Moreover there are no demand for organic crops in the 

rural market. Mostly in urban shopping malls are collected the organic crops and 

distribute it in urban area. Here main problem is rural farmers are no getting the 

marketplace of organic farming properly, so there is a lack of encouragement among 

them to cultivate organic crops. But here it is possible by taking government step on it.  

FINDINGS 

 It has been found that organic farming has stronger plant roots than chemical farming, 

which also has a higher resistance to storms than organic cultivation. 

 The color of rice produced as a result of chemical farming is light golden, but the color of 

rice produced as a result of organic farming is dark golden. 

 The final output of paddy produced by chemical farming has been found to contain a lot 

of rice bran, but much less in organic farming. 

 In case of organic farming, the amount of water required for cultivation is much less 
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 Organic fertilizers and pesticides cost much more than chemical pesticide fertilizers. 

 Many farmers in the study area do not know that organic farming requires a separate 

certificate and the price of this crop is very high. 

 

8. CONCLUSION:  

In order to arrive at the conclusions about the future effects of organic farming, the organic farmers were 

asked few pertinent questions. There answer suggest that farmers in the region are mostly encouraged to 

do organic farming but for some reason they do not want to do it. In future if organic farming is to be 

increased, the city will have to be gradually reduced to a small part because along with organic farming, 

government have to keep in mind that India’s population is the second largest in the world. Therefore, 

organic farming needs be increased by planning in such a way that the food crisis does not come in India. 

Organic foods are more safe and nutritious then conventional farming, organic food demand and market 

now growing faster. India is the largest organic producers in present time (Willer and Larnoud, 2019) 

with that ability, we can say that promoting the organic farming in India can build an economically, 

ecologically and nutritionally healthy nation in near future. Thus, if the study area is also modernized with 

the age and adobe to organic farming then the rural economy and rural ecology will strengthen as well as 

increase the amount of the nutrition in the human diet. 
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CHAPTER 1: BACKGROUND OF THE STUDY 

Introduction: 

Cyclones are becoming an important part of life, which has disrupted people's lives, not just in 

one area. The reward for which people have to pay day after day. Tropical cyclone, also called 

typhoon or hurricane, an intense circular storm that originates over warm tropical oceans and is 

characterized by low atmospheric pressure, high winds, and heavy rain. Drawing energy from the 

sea surface and maintaining its strength as long as it remains over warm water, a tropical cyclone 

generates winds that exceed 119 km (74 miles) per hour. In extreme cases winds may exceed 240 

km (150 miles) per hour, and gusts may surpass 320 km (200 miles) per hour. Accompanying 

these strong winds are torrential rains and a devastating phenomenon known as the storm surge, 

an elevation of the sea surface that can reach 6 meters (20 feet) above normal levels. Such a 

combination of high winds and water makes cyclones a serious hazard for coastal areas in 

tropical and subtropical areas of the world. Every year during the late summer months (July–

September in the Northern Hemisphere and January–March in the Southern Hemisphere), 

cyclones strike regions as far apart as the Gulf Coast of North America, northwestern Australia, 

and eastern India and Bangladesh (Zehnder, j. cyclone, hurricane, typhoon. Britannica). In just 

the past three years, the Sundarbans, which are home to 5 million people, have been battered by 

four tropical cyclones like Fani (May 2019), Bulbul (November 2019), Amphan (May 2020) and 

Yaas (May 2021). On May 20th, 2020, West Bengal witnessed one of the most destructive 

tropical cyclones, i.e., Amphan. In the last few years, West Bengal and Odisha have also been 

badly affected by this disaster. The coastal areas of both these two states were highly affected. 

The southern part of West Bengal, mainly the South 24 Parganas and Sundarbans regions, was 

the worst affected part of this state. In the aftermath of the Amphan cyclone, the people of the 

Sundarbans region are facing the most varied problems. A huge number of people faced the 

massive loss of their properties along with crisis drinking water, food, electricity, medicine and 

medical facilities. This is not only the inadequate number of essential elements but also the basic 

elements of their basic life and much more. The continued impact of Amphan breaks the 

backbone of every victim in the rural environment of the Sundarbans. Our case study explains 

how the cyclone Amphan has affected the environment and people in the Kultali block of the 

Sundarbans region and what conditions people are facing now. 



7 
 

Literature Review 

 

 

Literature review is the most essential part of our project. We went through 

several literature related solely as well periphery with our topic. These include various 

published journals and reports. The journal and report that we have gone through has 

been discussed below. 

 

❖ Abhijit Mitra et al., (2020) in their paper, they applied the cyclone's path based on 

IMD records and later reviewed analysis of hydrological parameters such as pH 

salinity and sea surface temperature to understand the extent of environmental 

changes compared to the Ampan period. NDVI maps are exposed to compare the 

spatio-temporal variation of vegetation cover damaged along the path of cyclones, 

helping practitioners and policy makers understand the extent of environmental 

damage caused by cyclones and to prepare a holistic disaster mitigation report. 

 

❖ In this paper, Kausar Ali (2021) assesses the impact of the recent tropical 

cyclones Aila and Amphan on mangrove ecosystems in the Sundarbans. The 

report uses satellite time-series, socio-economic census theory, interviews, 

newspaper reports, and other methods to collect relevant data, including extreme 

weather events for changing ecosystem services. This report highlights how the 

people of the Sundarbans are being hit by the cyclone and how they are surviving. 

 

❖ In Malay Pramanil et al., (2021) research paper, they sought to understand the 

current negative impact of Cyclone Amphan and COVID-19 on the local 

population of the Sundarbans, an ecologically vulnerable deltaic region of South 

East India. Lockdown systems have created a negative burden on health care 

systems, while flood water spills during Amphan have increased the risk. That 

perspective provides a complex conceptual model of multi-hazard effects on 

human health and water availability, which is combined with mitigation measures 
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in this paper. Through this paper we have understood the negative effects of 

lockdown and amnesty and what difficulties people have faced. 

 

❖ Sourav Samanta et al., (2021) this research paper builds on previous work to 

assess mangrove changes and health indicators from 2000 to 2020 by performing 

maximum geological segmentation using various Landsat and satellite-derived 

vegetation indices. Through this we can learn more about human damage and 

mangrove ecosystem. 

 

❖ Abhiroop Chowdhury et al., (2021) this paper explores ecosystem-based disaster 

risk reduction and sustainable green approaches to cyclone mitigation and how to 

prevent tropical coastal damage. Research papers have shown that mangrove bio 

cells reduce property damage during cyclones and flood by stabilizing earth dams 

and managing wind speeds. 

 

❖ Sridhar Balasubramaniau and Vamasi K Chalamalla in their research paper, it is 

known how the cyclone is formed and how it turned into a super cyclone from a 

cyclone. The paper shows how a super cyclone intensified in less than 36 hours 

from a cyclone and became a super cyclone with winds of 155 km per hour over 

West Bengal. 
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Study area: 

 

Sundarbans is a mangrove area in the delta formed by the confluence of the Padma, 

Brahmaputra and Meghna Rivers in the Bay of Bengal. 

Kultali Block is one of the most important blocks of south twenty parganas district in the 

state of West Bengal. It is considered to be one of the most important gateways of the largest 

delta i.e., the Ganga Brahmaputra delta which is popularly known as Sundarbans.It is one of the 

administrative divisions of Baruipur sub-division. The district is having Latitudinal extension 

from 21°30'North to22°30’ North while it is having a longitudinal extension from 88° East to 

88°36' min East. The block is bounded by Jaynagar I and Canning I blocks in the north; 

SundarbanNational Park in south; Basanti C.D. block in the east and Jaynagar II block in the 

west. According to 2011 census, the total population of the block is 229053. The total area of the 

block is about 610 square kilometers. The headquarter of the block is at Jamtala. The two 

villages that is MadhayGurguriaand PurbaGurguria from Kultali block case study. 

Madhya Gurguria village and PurbaGurguria village is located in Kultali subdivision of 

south 24 parganas district in West Bengal. It is situated 17.5 km away from sub-district 

headquarters Jamtalahat. According 2011census MadhyaGurguria village total population is 

4669 peoples. The total geographical area of Madhya Gurguria village is 618.01 hectares. 

According to 2011 census PurbaGurguria village total population of 5662 peoples. The total 

geographical area of PurbaGurguria village is 705.07 hectares.   
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Location Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Location Map (Source: AGIS) 
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Figure 2: Base Map of Kultali Block (Source: AGIS) 

 

 

 



12 
 

Objectives: 

❖ To analyse the damages done to the environment, economy, and social loss of the 

people after the cyclone Amphan. 

❖ To analyse the economic and social losses of the people after the disaster. 

❖ To understand the causes of rising man-environment conflict. 

❖ To discuss the various measures taken to improve the particular area. 

❖ To chalk out mitigation strategies for resolving man-environment conflict.. 

Methodology: 

For the purpose of writing this paper,It was public reviewed for the purpose of writing 

this paper, both primary and secondary data collected and analyzed with help of 

cartographicalrepresentation and statisticaltechniques. The literature reviewed was done in a 

constructed. 

• Pre field- 

The study area has been demarcated. The location map has been prepared. A constructive 

literature review has been done. The objectives are finalized. 

• Field- 

In the field stage, interviews were conducted with people from Sundarbans Kultali block, 

Madhya Gurguria, and PurbaGurguria village. Structured schedules are prepared for the 

survey's purposes. The field survey has been arranged to find out local people’s 

perceptions between March 13th and 2022. 60 respondents are taken as sample using 

random sampling technique. 

• Post Field- 

All maps are georeferenced and thematic layers are prepared with the help of GIS 

techniques. Collected data is tabulated correctly in the Excel spreadsheet. For statistical 

analysis and creating cartographical representation, many diagrams have been created. 

The problems of the study area have been identified. 
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PHYSICAL ASPECTS OF KULTALI BLOCK 

 

Elevation map 

The Kultali block of the South 24 Pargana district is an area of low elevation. The elevation map 

of the study area has been prepared using SRTM dem and has been classified into 3 classes. 

About 26.94% of the total study area (164.38 sq. km) falls below 3 m elevation. An area of about 

367.29 sq km falls in the elevation zone of 4-5 m. This accounts for 56.93% of the total study 

area. An area of about 98.41 sq. km lies within the elevation zone of 6–31 m, and this accounts 

for 16.13% of the total study area. Hence, it becomes clear that most of the study area lies within 

the elevation zone of 4-5 m. 

 

Figure 3: Elevation Map of Kultali Block (Source: SRTM DEM, USGS) 
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Slope map 

The Kultali block of the South 24 Pargana district is an area of gentle slope as it is located at the 

mouth of the Sundarbans delta. The slope map of the block has been prepared using the SRTM 

dem and has been classified into 3 classes. The map reveals that most of the study area has a 

slope of less than 1.3 degrees, and this accounts for about 48.11% (298.54 sq. km) of the study 

area. Approximately 42.98% (262.24 sq. km) and 8.9 % (54.31 sq. km) of the study area is 

sloped at 1.4-2.7 degrees and 2.8-16.3 degrees, respectively. 

 

 

Figure: Slope Map of Kultali Block (Source: SRTM DEM, USGS) 
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Rainfall map 

The Indian subcontinent gets 80% of its rainfall during the south-west monsoon season (Khullar, 

2014). West Bengal mainly gets its rainfall from the Bay of Bengal branch of the South West 

monsoon (Chakraborty &Goshwami, 2020; Goshwami et al. 2022). The rainfall map of Kultali 

has been prepared using the gridded rainfall data of IMD, Pune. The rainfall map shows an 

increasing trend of rainfall from the southern to the northern part of the study area. 

 

 

Figure 5: Rainfall of KultaliBlock (Source: IMD Gridded Rainfall Data, Pune) 
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Land cover Land use map 

 A land use and land cover map is essential for depicting the socioeconomic aspects of the study 

area (Sen et al., 2020). The land use and land cover map of Kultali block has been prepared for 

the year 2021 using the ESRI land cover map. Sentinel-2 10 m resolution satellite images have 

been used for this purpose. The map reveals that about 7.62% of the study area (46.47 sq. km) is 

covered by water bodies. About 52.3% of the study area (390.09 sq. km.) is covered with 

vegetation. Flooded vegetation covers about 2.35% of the study area (14.36 sq. km). The study 

area is dominated by agricultural land that covers about 31.38% of the study area (191.45 sq. 

km). About 5.19% (31.65 sq. km) and 1.12% (6.85 sq. km) are covered with buildup and range 

land, respectively. A negligible area is covered with barren land and it accounts for 0.03% (0.19 

sq. km) of the study area. 

 

 

Figure 6: Land cover Land use Map (Source: SRTM DEM, USGS) 
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CHAPTER 2: DEMOGRAPHIC PROFILE OF THE FAMILY 

 

Sex Composition of the Respondents: 

This survey saw some difference in male-female participation rates. The female participation rate 

is greater than the male participation rate. The survey revealed that out of 60 respondents, 

83.33% were female respondents and 17% were male respondents. The reason being after this 

disaster, most of the male have migrated for a better employ opportunist.  

 

Figure 7: Sex composition of respondents (Source: Primary Survey) 

Caste of Respondents: 

 The survey revealed that out of 60 respondents; 25% respondents wereGeneral;66.68% 

respondents were ST; 8.33% respondents were SC. 

 

Figure 8: Caste of the respondents (Source: Primary Survey) 
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Age of Respondents: 

The Survey revealed that out of 60 respondents; the age of 3.33% boy and 6.68% girlsareless 

than 20;6.68% boy and 46.68% girls between 20 to 60; 6.68% boys and 30% girls areabove to 

60. 

 

Figure 9: Age of Respondents (Source: Primary Survey) 

 

Marital Status: 

According to the survey out of 60 respondents; 8.33% respondents were single; 85% respondents 

were married; 6.68% respondents were separated. 

 

Figure 10: Marital Status (Source: Primary Survey) 
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Family Sex: 

 The majority of respondents live in nuclear families with one to four family members. 

Out of 60 respondents, about 66.68% of respondents fall into this class. Approximately 25% of 

respondents are members of small joint families with 5 to 8 family members. But a very small 

percentage of 8.33% of respondents live in joint families with more than 8 to 12 members. 

 

 

Figure 11: House Member Number (Source: Primary Survey) 

 

 

CHAPTER 3: SOCIO-ECONOMIC CHARACTERISTES 

 

Educational Qualification of the Respondents and their families: 

 The survey revealed that out of 60 respondents; 50% respondents did not finish 

secondary education; 16.67% respondents have completed their secondary education; 25% 

respondents have completed their higher secondary education; 6.67% respondents are graduate 

and 1.67% respondents have completed their post-graduation. The issue of some other family 

member and children education is also highlighted here. Out of 60 respondents; family’s other 

people of about 41.68%respondents did not finish secondary education; family’s other members 

of about 25% respondents and 25%respondents have completed their secondary and higher 
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secondary education; family’s other people about 8.33% respondents are graduate; family’s other 

people did not have a post-graduation and any other degree. Child education is one of the most 

important for future life. Child of 28.33% respondents is studying secondary education; child of 

25% respondents have passed secondary education; child of 33.33% respondents have passed 

higher secondary education; child of 6.67%respondents isgraduate; child of 5% respondents have 

completed their post-graduation and rest of the 1.67% respondents have completed some other 

degree. This clearly envisages that most of the respondents belong to well to moderately 

education families. But studies have shown that the tendency of children to study is increasing. 

 

 

Figure 12: Education Qualification of the Respondents and their families (Source: Primary 

Survey) 

 

 

Occupation Structure: 

Rural areas are those areas that do not have modern facilities and the occupation is way 

lower than in cities, so occupation is an important issue of concern. Through the survey, it was 

revealed that out of 60 respondents, about 10% of respondents' occupations were cultivators; 

50% of respondents' occupations were agriculture labour; 25% of respondents’ occupations were 

industrial labour; 8.33% of respondents were fishing; 5% of respondents’ occupations were self-

business and 1.68% of respondents' occupations were service. 
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Figure 13: Occupation Structure (Source: Primary Survey) 

 

Economical Structure: 

The disaster was followed by an economic crisis in the region. Farmland were ruined, and 

people had to move out for work. The survey revealed that out of 60 respondents, 8.33% of 

respondents had their family income below Rs.5000 per month; 50% of respondents had their 

family income ranging between Rs.5000 to Rs.10,000 per month; 33.34% of respondents had 

their family income ranging between Rs.10,000 to Rs.15,000 per month; 8.33% of respondents 

had their family income ranging between more than Rs.15,000 per month. 

 

Figure 14: Economical Structure (Source: Primary Survey) 
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Excess to Modern Communication: 

The survey revealed that out of 60 respondents, 93.33% say yes to modern communication; 

6.68% say no to modern communication. It shows that such network services like  Vodafone, 

Airtel, and Jio are good in the area. 

 

Figure 15: Excess to ModernCommunication (Source: Primary Survey) 

 

 

Typeof the House: 

 Through the survey, it was revealed that out of 60 respondents, 15% had paccahouse; 

75% of respondents had katcha houses; and 10% of respondents had straw houses. 

 

 

 

Figure 16: Type of the House (Source: Primary Survey) 

0%
20%
40%
60%
80%

100%

PACCA HOUSE KATCHA HOUSE STRAW HOUSE

F
R

E
Q

U
E

N
C

Y

HOUSE TYPE

T Y P E O F  H O US E



23 
 

Electricity Connection: 

 The survey revealed that out of 60 respondents, 95% said yes, they had an electricity 

connection in their house; 5% said no, they had no electricity connection in their house. 

 

Figure 17: Electricity Connection (Source: Primary Survey) 

Drinking Water Source: 

 The drinking water crisis is an important issue in rural life, so the survey revealed that out 

of 60 respondents, 53% said that collected drinking water from tube wells; 5% said taps; 12% 

from ponds; but no respondents said they collected drinking water from the river. Different types 

of diseases like  diarrhoea seen as a result of drinking water problems. 

 

 

Figure 18: Drinking Water Source (Source: Primary Survey) 
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Entertainment: 

 The survey revealed that out of 60 respondents, 30 respondents said their medium of 

entertainment was the phone; 20 respondents said their medium of entertainment was the TV; 6 

respondents said their medium of entertainment was the radio; and 2 respondents said their 

medium of entertainment was the theatre or cinema. 

 

Figure 19: Entertainment (Source: Primary Survey) 

 

CHAPTER 4: DAMAGE CAUSE TO LIFE AND PROPERTIES 

 

Meteorological Overview of Cyclone Amphan: 

  Amphan is a supertropical cyclone that originated from the Bay of Bengal in May 

2020.It is considered the first super cyclone storm in the Bay of Bengal since the 1999 Odisha 

cyclone. It was the first storm and strongest of the historic 2020 North Indian Ocean cyclone 

season, the costliest recorded cyclone season. The Indian states of West Bengal and Odisha, and 

the country of Bangladesh were hit by Amphan as a "very severe cyclonic storm". 

Thailand has given the name of the cyclone Amphan, which is pronounced as' UM-PUN’. 

Amphan formed over the Bay of Bengal as a tropical cyclone and later intensified into a ‘Very 

Severe Cyclonic Storm’ and then an ‘Extreme Severe Cyclonic’. It made landfall between Digha 

(West Bengal) with a 100 mph wind speed and Hathiya Island (Bangladesh) on May 20. The 
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Midnapore were affected by the heavy rainfall. The North Odisha coast faced the maximum 

impact after Amphan made landfall with a wind speed of 110-120 mph. The range of wind 

speeds in Amphan reaches up to 230-265 mph before it weakens in intensity. The Doppler 

Weather Radar (DWR) at Visakhapatnam (Andhra Pradesh) was used to track the cyclone 

Amphan as it moved towards West Bengal and Bangladesh, and it made landfall as a severe 

storm in West Bengal (Sagar Island) and Bangladesh (Hatiya Island). 

Damage Cause to Farmland 

The own land of the Family: 

According to the survey, 75% of the 60 respondents said they had their own land, while 25% 

said they did not. 

 

Figure 20: The own land of the family (Source: Primary Survey) 

Damage Causesby Amphan Cyclone: 

Cyclone Amphan destroyed human life in the Sundarbans. Through the survey, it was 

revealed that out of 60 respondents, 25% said agriculture land was the most damaged; 15% said 

their homes were destroyed; 15% said the children's education was ruined; and 10% said their 

livestock was damaged. While doing the survey one cloud see the damage which so great that 

even the time cannot heal them. 
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Figure 21: Amphan cyclone has done the most damage (Source: Primary Survey) 

Farmland Damage Pattern: 

Agricultural land has suffered the most. The survey revealed that out of 60 respondents, 

25% lost less than 2 bighas of agricultural land; 66.67% of respondents lost 2 to 5 bighas of 

agricultural land; and 8.3% of respondents lost more than 5 bighas of agricultural land. 

 

 

Figure 22: Farmland Damage Pattern (Source: Primary Survey) 

Problem face by families after amphan 

Electricity Problem: 

Electricity problems was one of the problems the people faced after the cyclone Amphan. 

According to the respondent, there was no electricity for a long time. The survey revealed that 

out of a total of 680 respondents, 41.68% of respondents said there was no electricity for less 
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than 1 month; 53.33% of respondents said there was no electricity for 1 to 3 months; and 5% of 

respondents said there was no electricity for more than 3 months. 

 

Figure 23: Problem of Electricity (Source: Primary Survey) 

Loss of ChildEducation: 

The survey revealed that out of 60 respondents, 95% said that the cyclone had damaged 

their children’s education while 5% said that cyclone did not damage their children’s education. 

The children’s schools were made into cyclone shelter-homes for which those were closed for 

many days. This was a loss that took a long time to repair. 

 

Figure 24: Loss of ChildEducation (Source: Primary Survey) 
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Drinking Water Problems: 

Water is a very important thing in human life, without which human life is impossible. 

Surveys have shown that drinking water problems excited out here for most of the year, but 

during this cyclone the drinking water problems increased. Through the survey, it was revealed 

that out of 60 respondents, 95% said they had a drinking water problem during their cyclone; 5% 

said they had no drinking water problem during the cyclone. 

 

Figure 25: Drinking Water Problem (Source: Primary Survey) 

Various Disease Occurred After The cyclone: 

The drinking water problem showed symptoms of various diseases. The survey revealed 

that out of 60 respondents, 33.33% said they had the cholera; 30% said they had diarrhoea; 

21.68% of respondents said they had dysentery; and 15% of respondents said they had typhoid. 

 

Figure 26: Various Disease Occurred After The cyclone (Source: Primary Survey) 
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CHAPTER 5 : IMPACT ON ENVIRONMENT  

Loss of Ecosystem : 

Due to continuous climate change, tropical cyclones have harmed the people and 

environment of the lower coastal areas of the Sundarbans. As a result of climate change, soil 

salinity is increasing, and higher tides and land masses are being permanently submerged, and 

biodiversity is losing important habitats for animals and plants. Due to Amphan, the biodiversity 

of this region has been affected by the loss of trees  in the  mangroves. 

 

Loss of Mangroves : 

The Sundarbans mangrove forest, located in the Ganges-Brahmaputra and Meghna deltas of the 

Bay of Bengal, is one of the largest forests in the world. Cyclones are increasing the pressure on 

these global mangrove forests due to constant climate change. The recent tropical cyclone 

Amphan has had a huge impact on the mangrove ecosystem of the Sundarbans. Frequent cyclone 

damage slows the recovery of mangroves and changes the forest composition in comparison to 

other regions that did not witness many cyclones. Cyclone Amphan caused the most damage to 

the Sundarbans mangroves of the three recent cyclones (Bulbul, Fani, and Amphan), with the 

highest mangrove loss along the shoreline that had been eroding for the past 35 years. According 

to the official report, 1200 square kilometres of forest were destroyed out of 4236 square 

kilometers. The Sundarbans, an area south of the DmpierHodesline, are spread over 9630 sq.km. 

of which the mangrove forest accounts for 4263 sq.km. The damage was mostly in the 

patharpatima and kultali areas of the south 24 paraganas (S.Sen, 2020). A data analysis showed 

that as much as 73.5% of the entire Sundarbans mangroves lost NDVI values (plant health) after 

Amphan—probably due to interannual variability and not cyclone motion. However, the Indian 

NDVI of the Sundarbans mangrove forest is around 3.45 sq.km. Amphan was considerably lower 

after about a year, possibly reflecting the cyclone (P.Mondal et al., 2022). The extent to which 

mangroves have been damaged may take several years to recover mangroves through extensive 

tree planting campaigns. Experts say the wind does not slow down but breaks the waves during a 

storm surge caused by a cyclone. 
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Figure 27 : The southen and western region of the sundarbans in India and Bangladesh 

showed the most damage to the mangrove cover following the cyclone.(Source : Mondal et al.) 

 

 

Figure 28 : Mangrove tress in the Sundarban Delta (Source : Primary Source) 
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CHAPTER 6 : RESCUE AND RELIEF 

Government Initiatives : 

Initiatives were taken by the government after this disaster. The survey revealed that out 

of 60 respondents, 30% said they were provided with food and water; 16.68% of respondents 

said they were provided with clothes; 3.34% of respondents said their home had been repaired; 

and 50% of respondents said they did not get any benefit. 

 

Figure 29: Governmant Initiatives(Source : Primary Survey) 

Various Selter Home: 

The survey revealed that out of 60 respondents, 41.68% of respondents said they were 

taken to the cyclone centre; 50% of respondents said they were taken to the school; and 8.33% of 

respondents said they were taken to the shelter home. 

 

Figure 30: Various Shelter Centers(Source: Primary Survey) 
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CHAPTER 6: FINDING AND MITIGATION STRATEGIES 
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INTERPRETATION – 

For the villages of Madhya Gurguria and PurbaGurguria in the Kultali block of the 

Sundarbans, the direction of the economy in terms of numbers is shown by a Lorenz curve. The 

figure shows the percent of respondents on the "X" axis and the percent of income on the "Y" 
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0

10

20

30

40

50

60

70

80

90

100

0 10 20 30 40 50 60 70 80 90 100

%
 o

f 
In

c
o

m
e

% of  Respondents

LORENZ CURVE  
SHOWING UNEQUAL DISTRIBUTION OF INCOME OF KULTALI BLOCK IN 

SUNDARBAN

Q

P

O



34 
 

the line of equality. Apparently, this gap indicates that the distribution of income is inequality to 

the number of respondents in the villages. Reviewing this figure, it is understood that the 

monthly income of rural people is not very high, most people have a very low monthly income. 

The figure shows that out of the 60 people surveyed, 50% are suffering from a financial crisis. 

Reviewing this figure, it is understood that it indicates an unequal distribution character. 

 

CORRELATION AND COEFFICIENTS OF CYCLONE DAMAGE THING AND 

INCOME 

 

COMPUTATION OF CORRELATION CO-EFFICENT 

DAMAGE 

THING(x) 

INCOME(y) x2 y2 xy 

20 5000 400 25000000 100000 

15 10000 225 100000000 150000 

15 15000 225 225000000 225000 

10 20000 100 400000000 200000 

Σx=60 Σy=50000 Σx2=950 Σy2=750000000 Σxy=675000 

 

 

 

According to Karl Pearson’s theory, the formula for correlation co-efficient is- 

Σxy- ΣxΣy 

  r =     N    

√ {Σx2- (Σx)2}{Σy2-(Σy)2} 

   N  N    

 

r = -0.9486 
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INTERPRETATION– 

 

The study has been conducted to determine the relationship between the respondent’s 

income and the lost things the Amphan cyclone. The study concludes that there is a negative 

correlation between the per capita income of respondents and the damage caused by the cyclone 

Amphan. The value of r is 0.9486 calculated by Karl Pearson's formula, indicating a strong 

negative correlation with shows that Amphan cyclone increases the number of damaged goods 

while decreasing human income. Surveys show that most people in the region have low incomes 

and have lost much of their ability to function after the cyclone. The damage has been done to 

agricultural land; houses have been destroyed; children's education has been ruined. It is not 

possible to make up for the huge losses that have been incurred, so people have a strong negative 

relationship with the disaster. 
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PROBLEMS 

 

PROBLEM TOTAL 

RESPONDENTS 

NO. OF 

RESPONDENTS 

PERCENTAGE WEIGHT  WEIGHT 

SCORE 

DAMAGE 

FARMLAND 

 

 

 

60 

58 96.66 0.965 55.97 

THE HOUSE 

COLLAPSED 

50 83.33 0.843 42.15 

DRINKING 

WATER 

&FOOD 

PROBLEM 

45 75 0.75 33.75 

WORKPLACE 

LOSS 

39 65 0.65 25.35 

LOSS OF 

CHILDREN  

EDUCATION  

25 41 0.41 10.25 

 

 

 

Figure 31:Problem After Amphan Disaster (Source: Primary Source) 
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 DAMAGE FARMLAND: 

 

The Sundarbans is a coastal region in the South 24 Parganas District. The agricultural 

products of West Bengal come from the Sundarbans region. According to a survey of the Purba 

Gurguria and Mdhya Gurguria of the Kultali block of the Sundarbans, cyclone Amphan caused 

catastrophic damage to the lives of people in the Sundarbans. This area is on the river bank. 

Surveys in the region have shown that agricultural land suffers the most. The brackish water of 

the river has infiltrated the agricultural lands and destroyed the cultivable lands. The land of 

Bighas  have been submerged, the dam has broken and all the land has been destroyed. 

 

Figure 32: Damage Farmland (Source: The Telegraph) 

 

 

 THE HOUSE COLLAPSED 

Most of the people in the village were displaced by this disaster. Most of the people have 

been destroyed by the storm due to their mud houses. The roofs of many houses collapsed due to 

falling trees. The survey revealed that the school was transformed to Cyclone Centre Home 

during the storm. After returning back to home, they saw their house broken; things have washed 

away. This meant that they had been in shelters for a long time. Another of the losses in Amphan 

was the house collapse. 
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Figure 33: House collapsed (Source: Jhatkaa.org) 

 

 DRINKING WATER &FOOD PROBLEM 

 

Another problem that plagued the people was food and drinking water. There is 

no tube well system in the area. There are one or two tube wells in the whole area. There 

are many problems in those tube wells. Many kinds of diseases are appearing as the water 

level goes down. On the other hand, Amphan had caused food and drinking water 

problems. As a result of the storm, many trees have broken, many tube wells have gone 

under water. People used pond water through which various diseases, like diarrhoea and 

cholera incurred. The government provided food and the people benefited from the 

drinking water crisis. 

Figure 34: Drinking Water and Food Problem (Source: Dipak Chakraborty/rediif.com) 
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 WORK PLACE LOSS 

Surveys have shown that most of the people in the region make a living by conserving 

honey in agriculture and fish farming. But as a result of this disaster, the agricultural land has 

been damaged and the agricultural work has been disrupted due to the infiltration of salt water 

into the agricultural land. Again, many fish have died due to salt water mixing in the pond water. 

For all these reasons, many trees have collapsed, causing huge damage to the workplace. 

Asresult, they have move out to work. The economic crisis is due to the loss of jobs. 

Figure 35: Work Place Loss (Source: The Telegraph) 

 

 LOSS OF CHILDREN EDUCATION 

The biggest loss in Amphan was the children's education. In the same way that the 

roof of a person's head was ruined by the disaster, rice was wasted on education. The schools 

were made cyclone centres. According to the study, the lack of education has led to the 

education of those who were affected by the disaster, and the impact on them has been huge. 

 

 

 

 

 

Figure 36:  Loss of Children Education (Source: The Times of India) 
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SUGGESTIONS AND RECOMMENDATIONS 

• Several measures should be taken during the cyclone and in the pre and post-cyclone 

phases, so that during the cyclone, people are protected from this disaster, and after the 

cyclone, the balance of the ecosystem can be protected with the protection of human 

health.  

• Hazard mapping should be consulted in the early stages of cyclones as vulnerable areas 

can predict storm surges.  

• Also, through satellite imagery, by using wind speed, affected area, frequency of 

flooding, etc., the cyclone can be predicted and people can be evacuated from that 

dangerous area and kept in a safe place. 

•  Cyclones cause heavy rains that make these areas prone to flooding, hence the emphasis 

on flood management. The embankments are breaking due to the impact of the storm, and 

those  should be made of concrete to deal with the floods.  

• Also, drainage systems should be well designed for mitigation. This requires the 

participation of both the government and local people. Shelters from the earlier stages of 

the cyclone need to be repaired. 

•  The Government should take measures to manage the problem of food and water supply 

in the disaster-affected areas after the cyclone. 

•  On the other hand, planting trees in an important alignment to improve infiltration 

capacity, coastal shelters, blend plantation plantations, etc. can help with wind power and 

serious damage. More ecologically efficient mangroves should be planted as the root 

systems of these mangroves help mitigate soil erosion.  

• Community participation for public awareness purposes increases with the adoption of all 

these measures. Government programmes at all levels should be implemented for local 

participatory management processes to increase awareness about natural disasters. 

 

 

 



41 
 

 

CONCLUSION 

The Sundarbans has faced various challenges due to climate change.  Severe cyclones are 

appearing as sea levels rise, and water and soil are increasingly threatening the health of saline 

mangrove forests and soil quality. In addition, changes in hydroelectric parameters and fishing 

types are causing serious disasters for fishermen.  Frequent cyclones and erratic rainfall are 

damaging the environment and humanity. The study area in the Kultali block at the far end of the 

Sundarbans are affecting most of the population. In addition to the General Environmental 

Protection Act, the Centre has set up institutions in both cases to deal specifically with the effects 

of climate change on the Indian Sundarbans. In this situation, the Government should  plan to go 

for a local salt resistant seeds. Even the State and central Governments of India should finalize 

action plans to tackle the problems of climate change and take steps for the poor people of the 

Sundarbans region. Cyclone Relief Centres and Rapid Action Responses for Storms should be 

formed. 
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APPENDIX 

MALE & FEMALE COMPOSITION 

GENDER SEX COMPOSITION OF RESPONDENTS 

FEMALE 83.33% 

MALE 17% 

CASTE OF THE RESPONDENT 

GENERAL 25% 

ST 66.68% 

SC 8.33% 

AGE OF PARTICIPANT 

AGE MALE FEMALE 

LESS THSAN 20 YEARS 3.33% 6.68% 

20 TO 60 YEARS 6.68% 46.68% 

MORE THAN 60 YEARS 6.68% 30% 

MARITAL STATUS 

SINGLE 8.33% 

MARRIED 85% 

SEPARATED 6.68% 

OCCUPATION 

CULTIVATORS 10% 

AGRICULTURAL LABOUR 50% 

INDUSTRIAL WORKERS 25% 

FISHING 8.33% 

BUSINESS 5% 

SERVICE 1.68% 

TOTAL INCOME 

LESS THAN 5000 8.33% 

5000 TO 10000 50.00% 

10000 TO 15000 33% 

MORE THAN 15000 8.33% 

EDUCATION PATTERN 

<10 66.68% 

10 PASS 33.34% 

USE THE MOBILE 

YES 93.33% 

NO 6.68% 

WHAT KIND OF HOUSE? 

PACCA HOUSE 15% 

KATCHA HOUSE 75% 

STRAW HOUSE 10% 

DO YOU KIDS GO TO SCHOOL? 

YES 88.33% 

NO 11.68% 
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ELECTRICITY CONNECTION IN YOUR HOUSE? 

YES 95% 

NO 5% 

DRINKING WATER SOURCE 

TUBE WELL 88.33% 

TAP 8.33% 

RIVER 0 

POND 3.34% 

ENTERTAINMENT 

RADIO 10% 

TV 33.33% 

PHONE 50% 

NEWS PAPER 3.34% 

THEATRE CINEMA 3.34% 

HOUSE MEMBER NUMBER 

 1 TO 4 People 67% 

 5 TO 8 People 25.00% 

8 TO 12 people 8.33% 

CASE STUDY INFORMATION 

DO YOU HAVE YOUR OWN LAND? 

YES 75% 

NO 25% 

DO YOU HAVE ANY IDEA ABOUT CYCLONES? 

YES 91.68% 

NO 8.33% 

AMPHAN CYCLONE HAS DONE YOU THE MOST DAMAGE? 

FARMING IS RUINED 33.33% 

THE HOUSE COLLAPSED 25% 

THE CHILDREN’S 

EDUCATION WAS RUINED 

25% 

LIVESTOCK DAMAGE 16.68% 

HOW MUCH FARMLAND HAS BEEN DAMAGED 

LESS THAN 2 BIGHAS 25% 

2 TO 5 BIGHAS 66.67% 

MORE THAN 5 BIGHAS 8.33% 

AS A RESULT OF AMPHAN THERE WAS NO ELECTRICITY IN YOUR HOUSE FOR A 

LONG TIME 

LESS THAN 1 MONTH 41.68% 

1 TO 3 MONTH 53.33% 

MORE THAN 3 MONTH 5% 

DO YOU THINK THAT YOUR CHILDREN EDUCATION HAS BEEN RUINED DUE TO 

THE CYCLONE? 

YES 95% 

NO 5% 



45 
 

THERE WAS A PROBLEM WITH DRINKING WATER DURING THE CYCLONE 

YES 95% 

NO 5% 

WHERE WERE YOU TAKEN DURING THE CYCLONE? 

YES 75% 

NO 25% 

WHAT KIND OF DISEASE OCCURRED AFTER THE CYLONE? 

CHOLERA 33.33% 

DIARRHEA 30% 

TYPHOID 15% 

DYSENTERY 21.68% 

SUCH A DISASTER WILL COME DID YOU GET THE NEWS BEFOREHAND? 

YES 91.68% 

NO 8.33% 

WHAT WERE YOU AWARE OF THE DISASTER CAME? 

YES 91.68% 

NO 8.33% 

NO ACTION WAS TAKEN BY THE GOVERNMENT TO DEAL WITH THE DISASTER 

YES 95% 

NO 5% 

WHAT WAS USEFUL TO YOU FROM HIM? 

YES 83.33% 

NO 16.68% 

WHAT KIND OF FACILITIES DID YOU GET FROM THE GOVERNMENT AFTER THE 

DISASTER? 

BENEFITS OF FOOD AND 

DRINKING WATER 

30% 

HOME REPAIR 3.34% 

ARRANGMENT OF 

CLOTHES 

16.68% 

DIDN’T GET ANY BENEFIT 50% 

WHERE WERE YOU TAKEN DURING THE CYCLONE? 

CYCLONE CENTER 41.68% 

SCHOOL 50% 

SHELTER HOME 8.33% 
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Abstract:- 

Empowering women, particularly the poor women belonging to the backward communities residing in backward 

regions, is considered to be an essential element for economic development of any developing economy. It 

becomes clear that participation in social bodies, political bodies among the women belonging to economically 

poor and backward communities in the backward and drought-prone areas and flood prone areas of rural block 

Kultali in Sundarban of West Bengal in India can become an important tool for uplifting their socio-economic 

status. This process can definitely empower them in making correct socio-economic decisions in both within and 

outside the household activities. Considering all these aspects, the present researcher has intended to Make a 

detailed investigation on the life and position of women in Kultali block where the families’ economy is based on 

mostly unorganized activities like share cropping, daily wage based labour as and when available, catching fish and 

crab from the forest endangering their life. Besides, flood and cyclone are of regular occurrences in the region of 

study. Observations and data collections through questionnaire survey have thrown light to study the process of 

women empowerment in this remote and backward region of West Bengal.     
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CHAPTER 1:- BACKGROUND OF THE STUDY 

1.1 INTRODUCTION: 

This topic will  discuss the importance of empowerment of backward communities of women in the view of the 

society at the present situation. Empowerment means people having power and control over their own lives. People 

get the support they need that is right for them. Empowerment means that people are equal citizens. They are 

respected and confident in their communities. Women's empowerment can be defined to ensuring women's sense of 

self-worth, their ability to determine their own choices, and their right to influence social change for themselves and 

others women. Some parts of this backward community of people lives in the Kultali block of the Sundarbans, 

South 24 Paraganas, West Bengal. That's why; this topic has been assigned for this project, for their analysis. This 

area has been covered 306.18 sq.km and total populations have 229053. The pin code of this area is 743338. Most 

women are associated with primary activity such as agricultural sector, fishing etc that is to say; gender equality has 

been reflected very well in this case. In a developing nation like India, the government has launched a lot of 

programmes for the development of rural livelihood and empowerment of the women. 

1.2 STUDY AREA: 

Kultali Block is one of the most important blocks of South 24 Parganas district in the state of West Bengal. It is 

considered to be one of the most important gateways of the largest delta i.e. the Ganga Brahmaputra delta which is 

popularly known as the Sundarbans. It is one of the administrative divisions of Baruipur sub-division. The district is 

having latitudinal extension from X to Y while it is having a longitudinal extension from P to Q. The block is 

bounded by Jaynagar I and Canning I blocks in the north; Sundarban National park in south; Basanti C.D. block in 

the east and Jaynagar II block in the west. According to 2011 census, the total population of the block is 229053. 

The total area of the block is about 610 square kilometer. The headquarter of the block is at Jamtala. 

1.3 LITERATURE REVIEW:- 

Literature Review in the form of a comprehensive summary of a specific topic from the previous research. Those 

researches are of article research, journal research, book, and other sources. The purpose of a literature review is to 

survey the journals, articles, scholarly books to prevent duplication of the research paper and also provide the credit 

of the original researcher of that journals, articles or books. 

❖ G. Sahaya Leoni and Dr. G. Indumathi (July, 2016) in their paper desired to show the women empowerment 

in tribal group. The study showed that the status of tribal women in Indian society is very much 

uncomfortable and anxious. They are discriminate to be victimized in many ways. In the post-independence 

era of India, the communication media have deprived them from various opportunities for unknown 

reasons. 

❖ Ramu Bhukya (April, 2015) in his paper wanted to show the status of tribal women in Indian Society and 

mentioned how to accelerated  empowerment of tribal women. The empowerment of tribal women 

enhances the socio-economic development of any community, so it is essential to actively participate in all 

their activities. In a social system like India, their participation at different levels needs to be ensured 

through various practical steps so that they can actually develop their power. Women's empowerment refers 

to the notion of improving their condition. That means higher levels of literacy, education, improved health 

care, equal access to productive resources, increased participation in the economic and commercial spheres, 



7 
 

awareness of rights and responsibilities, improved living standards, self-reliance, self-esteem and self-

confidence - all of these matters need to be improved. 

❖ Dr. K. V. Sobha Rani (November,2021) in her paper desired to show the women empowerment in 

backwards communities people. For the grow up the empowerment of women's some processes are 

necessary such as Empowerment  of  women  is  essentially  the  process  of  upliftment  of  economic,  

social  and  political  status  of  women,  the traditionally  underprivileged  ones,  in  the  society.  It  is  the  

process  of  guarding  them  against  all  forms  of  violence.  Women empowerment involves  the  building 

up  of a  society, a  political  environment,  wherein  women  can breathe  without the  fear of oppression, 

exploitation, apprehension, discrimination and the general feeling of persecution which goes with being a 

woman in a traditionally  male  dominated  structure. Women  constitute  almost  50%  of  the  world’s  

population  but  India  has  shown disproportionate sex ratio whereby female’s population has been 

comparatively lower than males. As far as  their social status is concerned, they  are  not  treated  as  equal  

to men in all the places. In the Western  societies,  the  women  have  got equal right and status with men in 

all walks of life. But gender disabilities and discriminations are found in India even today.  Thus this paper 

will focus on the place of women in the society of India. 

❖ Santanu Bisai and Dr. Debashis Mazumdar (January,2015) in their paper show empowering women, 

particularly the poor women belonging to the backward communities residing in  backward  regions,  is  

considered  to be  an essential  element  of economic  development of  any developing  economy.  It 

becomes  clear  that  participation  in Self-Help  Groups  (SHGs) among  the women belonging to  

economically poor and backward  communities  in  the  backward  and  drought-prone areas  of  rural  West 

Bengal in  India  can  become an  important  tool  for uplifting their  socio -economic  status.  This  process  

can  definitely  empower  them  in  making  correct  socio-economic decisions in both within and outside 

the household activities. 

❖ Ramaiah.Kollapudi and Nagamani.K wanted to show in their paper Empowerment is the expansion of 

asserts and capabilities of poor people to participate in negotiate with influence, control and hold 

accountable institutions that effect their lives. Education is one of the important sources of  empowering 

women with the knowledge, skill and self confidence necessary to participate fully in development process. 

It enhances better socio-economic development. Women empowerment in India is highly dependent on 

several variables that include caste, class, family background and culture, Geographical location it may be 

urban or rural and age. The barriers of dalith women empowerment are discrimination in the society, 

economic disadvantages, religious practices, social believes and violence against women. They are unable 

to access health and educational services, lack decision making power and face higher level of violence. 

There is an immediate need for empowering dalith women in present scenario. 

❖ Prof. Seema Singh and Dr. Antra Singh (June,2020) in their paper wanted to show women have been given 

a secondary status which is reflected in the economic, social and political spheres. However, women 

equality and empowerment has always remained a priority area and has been taken utmost care by stake 

holders. The paper critically investigates the Indian status among other countries and tries to find out 

preparedness to achieve Sustainable development Goal -5 of the United Nations. The paper develops 

argument on the basis of secondary sources as review of existing literature published in journal, books, 

reports of various, NGOs, Government and international organizations and websites. The paper critically 

examines women empowerment in India, various models and dimensions. The paper discusses 

constitutional safe guards as well as plans and programmes by the government and their implementation, 

indicators of women empowerment. However, the country ranks low while comparing with other countries. 

❖ Vipin Singhal (January,2 016) This research paper have been discussed numerous studies on Empowerment 

of Women in India covering variety of problems and issues, micro, macro and regional levels, and almost 

all general aspects of related to women empowerment have been studies by social and political scientists.  
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❖ Mohanty (Dec.1995) in his paper argues about the economic and political conditions of the women. The 

women should participate in the politics to improve their conditions. In our questionnaire wadded questions 

regarding this and a lot of men and women gave positive response that women should participate in politics. 

The author has also provided reports of institute of social sciences to support his topic. 

❖ Zohir, (Sep 2004)is an article about the NGOs of Bangladesh and what they did for women. The data for 

this article was collected by Zohir and Matin (2004). The NGOs provided the women all that which their 

government fails to provide them. 

❖ Ramanathan, M. (Apr.2004) in this paper deals with the growth of a specific grass roots movement in which 

women have been active agents in the process of their empowerment. It studies the origin, growth and 

significance of Shri Mahila Griha Udyog Lijjat Papad, started by a few lower middleclass women to 

supplement the income of the family by working from home. The variables; education and health care were 

measured through oral interviews of women in the organization. (Patrika, 1984) was an appreciative article 

regarding the pledge to remove illiteracy taken by a group of women social workers of the Gandhi 

Memorial Trust. According to the publications of the organization available in its central office in Bandra, 

Mumbai and oral interviews of women in the organization we conclude that a woman cannot be totally 

independent and empowered, unless she is literate. An illiterate woman has to depend  on others, even for 

reading a letter. 

❖ Mritunjay Kumar (January, 2018) in his paper focused on the theory that women are different from men in 

social roles and that these disparities result in asymmetrical, discriminatory gender power relationships, 

'women's empowerment' relates to increasing women's right to influence of their strategic decisions in life 

and their opportunity to completely grow their potential. As an economic, political and social culture phase, 

women's empowerment questions the framework of sexual stratification that has contributed to the 

subordination and marginalization of women to increase the quality of life of women. This review article 

provides an overview of women empowerment status in India. 

❖ Dr Faitira Manuere and Neria Phiri (Oct,2018) in their paper desired to show The  concept  of  “Women  

empowerment”  has  received  much  attention  from  researchers, government and captains of industry. 

There are several meanings attached to the concept of women  empowerment.  This  literature  review 

explores the origin  of  the term women empowerment  as it is  related to gender and equality. This literature 

review looks at four power perspectives that  are used to explain  the increasing need for  women 

empowerment today. The related concepts of power, agency, resources and achievements are used to 

explain and describe the  problems associated  with women empowerment globally.  The theoretical 

underpinnings of this literature review are important for policy-makers and government the world over. 

Finally,  the models that can  be  adopted to empower  women, socially economically and politically are 

identified and explained. 

❖ Manju Tembhre (Feb,2018) in her paper desired to show the glorious Indian history, on one hand, venerates 

women in many societal dimensions but on the other hand, it echoes added challenges faced by women in 

education, business and politics compared to their male equal. As far as women's social status is 

concerned, they are not treated as equal to men in all the spheres. Women constitute almost 50% of the 

world's population, but they accomplish it resting on an unstable ground. With changing scenario the 

contribution of women in progress and other economic activities is said to be on the rise but development 

activities have benefited only a diminutive segment of the women. 

❖ Amith Vikram in his paper (March, 2013) wanted to show in  India, the emergence of liberalization and 

globalization in early 1990 " s aggravated the problem of women workers in unorganized sectors from bad 

to worse as most of the women who were engaged in various self employment activities have lost their 

livelihood. Microfinance is emerging as a powerful instrument for poverty alleviation in the new economy. 

In India, Microfinance scene is dominated by Self Help Group (SHGs)-Bank Linkage Programme as a cost 
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effective mechanism for providing financial services to the " Unreached Poor " which has been successful 

not only in meeting financial needs of the rural poor women but also strengthen collective self help 

capacities of the poor ,leading to their empowerment. Economic empowerment results in women " s ability 

to influence or make decision, increased self confidence, better status and role in household etc 

❖ Sanchita Garai , Golam Majumder et., al in their paper desired to show Women empowerment is always 

considered as the key aspect of social development throughout the world. Self Help Group is one of the 

most important approaches for women empowerment in India. This present study was designed to trace out 

the impact of Self Help Group in women empowerment in Nadia district of West Bengal, India. Both the 

members (beneficiaries) and non-members (non-beneficiaries) were considered for this study. It was found 

that beneficiaries had higher score in all the four dimensions of empowerment, that is, personal autonomy 

index, family decision making index, domestic economic consultation index and political autonomy index 

as well as aggregate empowerment index. It may be concluded that Self Help Group approach had a 

significant impact on women empowerment in Nadia district of West Bengal, India. 

❖ Jatin Pandey and Rini Roberts in their paper desired to show seeks to examine the impact of participation in 

Self Help Groups on  the  empowerment  of  women while  conceptualizing  any  programme for rural 

women in the context of the great importance being given to the group approach. The study is situated in 

District Chamarajnagar in Southern State of Karnataka. The study uses the  personal narrative method  to 

give a voice to women’s  perspective  describing  the  phenomenon of  transition of women prior  to  joining  

SHGs  to  being  empowered.  The  various  dimensions  of empowerment such as Economic, Socio-

cultural, Interpersonal and Political dimensions are studied. Access to  credit can help women by enabling 

them to start and expand small businesses, often  accompanied  by market access. The  women  experienced  

feelings  of  freedom,  strength,  self  identity  and increases  in  levels  of  confidence  and  self-esteem.  

Besides,  involvement  in SHGs has enabled women to have a voice in the community affairs and they have  

been  able  to  tackle  problems  and  have  gained  power  over  decision making  in  the  households.  

Though  women  hardly  involve  themselves  in politics,  their  participation  in  SHGs  has  altered  them,  

and  these  women have realized the importance and the right to vote without being influenced by  anyone.  

Some of the recommendations  for  a  way  forward  include providing  a  convergence  of  inputs,  ensuring  

a  proactive  involvement  of women  in  the  program,  changing  social  norms  and  perceptions  and 

anchoring with wider movements of social change. 
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OBJECTIVES: 

➢ To find out the role of backward communities women in the decision making process of state. 

➢ To study the role of education in the empowerment of women. 

➢ To explore the various programmes promoting socio-economic empowerment of lower caste women. 

➢ To analyses the constraints to empowerment and to make recommendation for effective participation in 

every sphere of society. 

➢ To analyses the factors which increasing the women empowerment. 

METHODOLOGY: 

Methodology can be classified into three stages:- 

❖ First Stage:- 

       After problem identification, various women empowerment related literatures have been studied to find out 

research gap. The hypothesis has been prepared. 

❖ Second Stage:- 

        In order to achieve this project, it is important to collect some figures through questionnaire  survey within the 

residents living there. Some of the areas are needed to be detecting by GPS receiver, GIS mapping and tracking. 

Although, it is hard to find out collect some past records, maps as well which shall be exhibited by secondary data. 

❖ Third Stage:- 

         After collecting data, it has been analyzed diagrammatically. We have also tried to find out the strategies 

accordingly report has been formulated.   
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CHAPTER :- 2 

PHYSICAL ASPECT OF MAP 

ELEVATION MAP:- 

Kultali block of South 24 Parganas district is an area of low elevation. The elevation map of the study area has been 

prepared using SRTM dem and has been classified into 3 classes. About 26.94 % of the total study area (164.38sq. 

km ) falls below 3m elevation . An area of about 367. 29sq km falls in the elevation zone of 4-5m . This accounts 

for 56.93% of the total study area . An area of about 98.41 sq km is lying within the elevation zone of 6-31m and 

this account for 16.13% of the total study area . Hence it becomes clear  that most of the study area is lying within 

the elevation zone of 4-5m.  
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SLOPE MAP:- 

Kultali block of South 24 Parganas district is an area of gentle slope as it is located at the mouth of the Sundarbans 

delta. The slope map of the block has been prepared using the SRTM dem and has been classified in 3 classes. The 

map reveals that most of the study area is having a slope of less than 1.3 degrees and these accounts for about 

48.11% (298.54 sq km) of the study area. About 42.98 %( 262.24 sq km) and 8.9 %( 54.31sq km) of the study area 

is lying within the slope of 1.4- 2.7 degree and 2.8 - 16.3 degree respectively. 
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RAINFALL MAP:- 

Indian subcontinent gets 80% of its rainfall during the south west monsoon season (Khullar, 2014) . West Bengal 

mainly gets its rainfall from the Bay of Bengal branch of South West monsoon (Chakraborty &Goshwami, 2020; 

Goshwami et al. 2022). The rainfall map of Kultali has been prepared using the gridded rainfall data of IMD, Pune. 

The rainfall map shows an increasing trend of rainfall from the southern to the northern part of the study area. 
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LANDUSE AND LAND COVER MAP:- 

 Land use land cover map is an important aspect for potraying the socio economic aspects of the study area (Sen, et 

al ., 2020) . The land use land cover map of Kultali block has been prepared for the year 2021 using ESRI land 

cover map . Sentinel -2 10m resolution satellite images has been used for this purpose. The map reveals that about 

7.62% of the study area ( 46.47 sq. Km) is covered by water bodies. About 52.3% of the study area ( 390.09 sq km. 

) Is covered with vegetation . Flooded vegetation covers about 2.35% of the study area (14.36 sq km) . The study 

area is dominated by agricultural land that covers about 31.38% of the study area (191.45 sq km) . About 5.19% ( 

31.65 sq km ) and 1.12%( 6.85 sq km) are covered with build up and range land respectively. Negligible area is 

covered with barren land and it accounts for 0.03% (0.19 sq km) of the study area. 
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CHAPTER 3:- DEMOGRAPHIC PATTERNS:- 

3.1 FAMILY STRUCTURE: 

According to the collected data it can be opined that, most of the respondents are living in moderately larger family 

where the number of family members are between 4 to 6. Here, did not get any nuclear family which family 

members are <4. But a very less percentage of respondents are lives in larger family with more than 6 persons. 

 

 

           Figure: 1 FAMILY STRUCTURE 

3.2 AGE GROUP:- 

 Based on the respondents interviewers it can be opined that, each family is consists of four types of age group's 

man. Although female is very high 96% under the 15 to 60 age group where as male member is 90%. In this chart, 

female member is very low percentage of 42% under the 6 to 15 age group than the male member which is 60%. 

Below 6 age group male percentage is 68% and female percentage is 56% and above 60 age’s male person is 78% 

and female person is 76%. It will understand that here, birth rate is low comparatively. 

   

Figure: 2 AGE GROUP 
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EDUCATIONAL PATTERNS:- 

3.3 LITERACY AND EDUCATION:- 

According to the collected data, it will be understood that, so far the literacy rate is low here, most of the students 

i.e. 68% of the students have studied only <IV. Only 22% of students have studied up to class viii. Up to pre 

primary 12% students have gone to educational institutions. The condition of education here is very bad. 

 

Figure: 3 EDUCATIONAL STATUS 

ECONOMIC AND OCCUPATIONAL PATTERN:- 

3.4 INCOME FROM WORK:- 

Based on the surveyed data, this data made 3 classes to observe the frequency of family income. 44% of people 

earned >200 TO <300/day, which is under of lower income. Since their income is less, so their personal spending is 

also less i.e. >150 TO <250 rupees/day. On the other hand 32% of people are able to earn more as they are involved 

in agriculture and primary non-agriculture; their daily earning is >300 TO <400 rupees/day. So their personal 

spending is comparatively more >250 TO <350 rupees. But very few people are able to earn >400 TO <500 rupees, 

so they have the ability to make personal spending >350 TO <450 rupees more. 

 

 

Figure: 4 DAILY EARNING STATUS 
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Figure: 5 MONEY COST/DAY 

3.5 OCCUPATIONAL PATTERN:-  

Through the survey the occupational pattern of the each attendant’s family has been known. According to the 

collected data it understood that most of the interviewers 80% of working members are involved with agricultural 

sector. Besides less than 66% of people involved in the Primary Non-Agricultural sector. There are found very few 

percentages only 46% of people involved with the both work place – Agricultural Sector and Primary Non-

Agricultural Sector. Here, no information was found about Informal Industry Sector, Formal Sector, Business 

Formal and Ownership Business- these sectors. In other words, no family member is involved in all these activities. 

 

Figure: 6 OCCUPATIONAL STATUS 
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3.6 TRAVEL DISTANCE TO WORK PLACE:- 

According to the collected information, this diagram shows about the respondent’s travel distance to work place. 

Most of the respondents or 72% of the people are going to their work place less than 1 km, whereas 48% of people 

are going for their work within 1 to 2 km. This means that the distance from their place of residence of work is not 

much. Therefore, no workplace distance as found for 2 to 3 km 3 to 4km 4 to 5 km and >5km. 

 

Figure: 7 TRAVEL DISTANCE STATUS TO WORK PLACE 

3.7 WORKING HOURS:- 

Based on the collected information from the respondents, it can be said that all the members of the family have a 

suitable time or work. Some members spend more time in the day and some spend less time. Those who are only 

involved in Agriculture i.e. 42% of people work <4 hours/day. As a result, they may spend >11 hours on household 

works. Besides, some people spend more time outside the workplace during the day, 22% of people are involved in 

agriculture, so they can spend 4 to 5 hours for outside work but never more than 10 to 11 hours for housework. 

There are also some women who spend more than 5 hours a day so they can devote 10 hours for housework. 

 

          Figure: 8 LIVELIHOOD STATUS Figure: 9 HOUSEHOLD STATUS 
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CHAPTER – 4:- VARIOUS ASPECTS OF PARTICIPATION AT WORK 

4.1 DIVISION OF WORK IN AGRICULTURE:- 

According to the collected information it can be seen that, all the parts of the work in agriculture are shown through 

this diagram. In this case, not all people do all the part of agricultural work. Associated with 74% of people 

ploughing, 92% of the people involved with nurturing work, 88% of the people harvesting the crop but only 54% of 

the people are employed to transport the crop. 

 
Figure: 10 STATUS OF VARIOUS WORK IN AGRICULTURE 

4.2 LAND REFORMS:- 

According to the collected information it can be opined that most people have more or less land, on which most 

people make a living by farming. About 35 people have land with 0 to 2 bigha and 15 people have land with 2 to 4 

bigha.  

Figure: 11 LAND REFORMS STATUS OF PEOPLE 
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4.3 OTHER OCCUPATION:- 

From the surveyed information it can be opined that, in addition to agriculture and fishing, there is talk of collecting 

wood from the forest, collecting honey and selling it in the city market to earn money. About 38% of the women 

population in this kultali block are skilled in all these jobs through which they are able to earn income. 

 
Figure: 12 OTHER OCCUPATIONAL STATUS 

 

4.4 PARTICIPATION AT WORK OF OTHER PERSONS:- 

According to the collected data, it can be opined that most of the family’s children are able to participate at work 

with their parents. They are helping them into fish catching and also agricultural purpose work. Almost 70% 

children are interested into the other work 

.  

FIGURE: 13 WORK PARTICIPATION STATUS OF OTHER PERSON 
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4.5 HEALTH CARE:- 

Based on the collected data, it can be opined that there is no awareness about health services in this block. There is 

only one healthcare center which is within 1 km and there is no hospital or far cure. 

 

Figure: - 14 HEALTH CARE CENTRE 

4.6 FAMILY WELFARE  

From the collected information it can be opined that no woman is associated with attitude towards contraception, 

attitude towards small family. They only avail of govt. benefit like food grains like rice, pulses, wheat etc. Besides, 

they do not get any opportunity for any kind of family welfare. 

4.7 AGE AT MARRIAGE:- 

From the surveyed data, it can be opined that since most students do not study or as far as they are later, they are 

given in marriage. In this case, it has been found that most of the people are married at 80% of people <14 years of 

age. Very few people are married, about 20% of people between the ages of 14 and 17. 

 

Figure: 15 MARITIAL STATUS  
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4.8 FOOD STATUS FOR CHILDREN:- 

Based on the surveyed data, it is understood that very few people like 20% are able to earn more money with which 

they can buy baby food for their baby on the other hand most mothers give 100% mother’s milk for their baby. 

 

 Figure: - 16 CHILDREN FOOD 

4.9 CAUSES FOR DEATH WITH AGE:- 

According to the collected information it can be seen that, different people have died due to various diseases or due 

to any accident. Of the total respondent's family, 16% of the people died of old age. In addition, 18% of the people 

lost their lives due to diseases. Similarly 18% of people lost their lives for tiger attack, snake bite. 

 

Figure: - 17 REASONS OF DECEASED PERSON 

4.10 LIFE EXPECTANCY INDEX:- 

From the figure 18 diagram it is understood that many people died due to old age, disease or due to accidents like 

tiger attack, snake bite from forest while fishing or gathering wood.  Respondents reported that their family 

members died after about 70 years of age due to old age and disease.  But due to accidents, some people lose their 

lives around the age of 35 to 40 years. 
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CHAPTER 5:- FINDINGS 

From the study it has possible to find two most important points that are:- 

Firstly it has showed the relation between literacy and earning members. That means the empowerment of women. 

If any woman has to know high level education then she has been able to earn money in the family. 

 

 

In the following diagram, a scatter diagram has been drawn to interpret the relation between two indicators –literacy 

and earning members. In the horizontal axis (x) is plotted literacy and on the vertical axis (y) is plotted earning 

members. It has drawn linear trend line YC after plotting literacy and earning members. 

From the following diagram it indicates the positive correlation between literacy and earning members. As it know 

that in this region most of the women are passed below VIII class. If they can continue their studies up to higher 

classes they will be able to earn and thereby increase their empowerment. 
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CHAPTER 6 

 

CHART RELATED TO PROBLEMS OF KULTALI REGIONS PEOPLE SHOWING BY THE 

WEIGHTED SCORE 

 

PROBLEMS  : 

Sundarbans is a low coastal region so the effect of cyclonic activity is more here.  Natural calamities such as flood, 

sea level rise etc. continue to damage people and animals in this region. 

Food Problem  

The food problem of this region is one of the problems in the life of the people here.  Just as the crops grown on 

their own land were destroyed due to flooding, the saltwater intrusion of seawater into the barns disrupted the lives 

of fish, the source of animal food.  As a result, the people of this region have failed to collect their daily food. 

Flood Problem 

Natural calamities including storms like Amphan, Yaas and various storms were very active over the region.  

Because the ocean is in front of this region and it draws enough energy from it to increase the frequency of storms.  

As a result, floods have occurred here 

Housing and settlement problem 

Being a natural disaster, the quality of life of people has deteriorated due to the impact of floods.  Many people have 

been displaced from their settlements.  Even after they lost this homestead, the government did not help them. 
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Education Problem 

A man can only acquire healthy education when his food is from home.  As this region is prone to floods most of 

the time, there are very few schools here, so education will be a problem. 

Economic Problem 

The economic condition of the people of this region is very dangerous.  Their only sources of income are 

agricultural fields and fish farms, which are destroyed by sea salt water entering during floods.  As a result, their 

earning power has completely disappeared. 

Recommendations 

It is not possible to prevent the disaster, so some measures should be taken before the disaster occurs, so that such 

damage is not caused. 

They have to store food in their homes before the flood. 

Even if the rain is torrential, so that it does not take the form of a flood, the soil should be dug and kept in advance, 

so that the rain water will be stored in that place.  As a result, some floods will be saved. 

In order to strengthen the fear of education, first we need to establish schools and make children interested in 

learning. 

Livelihood should not depend only on agriculture and fisheries.  In this context, other job opportunities should also 

be sought.  Otherwise it is not possible to remove the economic condition. 

 

CONCLUSION:- 

Women are always ignored in our society. Without women contribution society cannot develop. Women have 

obstacles in every aspect of life. Empowering women has dual benefits, first to the women and second to the 

society. When we empower a woman, actually we are empowering family. In empowering women education plays 

an important role. Education is the basic right of women. Men do not want women to get educated and make their 

career. Male dominancy should be minimized because it’s compulsory for empowering women. Women should 

have higher education and career opportunities. No one will speak for women; they should fight for their own rights. 

Silence of women will not give them their rights. Women having rights are more confident, have better living 

standard and they can make their own decisions. For the development of the economy women and men both should 

work together and women should utilize their skills. Women should use their hidden abilities. Women 

empowerment reduces poverty from the society because they can spend more on their families and don’t depend on 

others. A society where women are having their rights is developed. Same wages and salaries should be given to 

men and women for the same nature of work. There should be no gender discrimination at work place. For women 

empowerment first thing to do is to change the thinking of the people. Women must have access to all resources and 

credits. 
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Chapter 8 

Appendix 

 

 

 

 

 

 

  

 

 

  

AGE GROUP 
AGE 

GROUP 

MALE 

(FREQUENCY) 
PERCENTAGE 

FEMALE 

(FREQUENCY) 
PERCENTAGE 

<6 34 68 28 56 

6 TO 15 30 60 21 42 

15 TO 

60 
45 90 48 96 

 >60 
39 78 38 76 

FAMILY STRUCTURE 
NO. OF FAMILY 

MEMBERS 
FREQUENCY PERCENTAGE 

<4 0 0 

4 TO 6 42 84 

>6 8 16 

EDUCATIONAL STATUS 

LITERACY AND 

EDUCATION 
FREQUENCY PERCENTAGE 

PRE-PRIMARY 6 12 

<IV 34 68 

<VIII 11 22 

<X 0 0 

<XII 0 0 

GRADUATION 0 0 

INCOME FROM WORK 

DAILY 

WAGE 
FREQUENCY PERCENTAGE 

PERSONAL 

SPENDING/DAY 
FREQUENCY PERCENTAGE 

>200 TO 

<300 
22 44 150 TO <250 22 44 

>300 TO 

<400 
16 32 >250 TO <350  16 32 

>400 TO 

<500 
12 24 >350 TO <450  12 24 

TRAVEL DISTANCE TO WORK PLACE 

TRAVEL DISTANCE TO WORK PLACE FREQUENCY PERCENTAGE 

<1 KM 36 72 

1 TO 2 KM 24 48 

2 TO 3 KM 0 0 

3 TO 4 KM 0 0 

4 TO 5 KM 0 0 

>5 KM 0 0 

OCCUPATIONAL STATUS 

OCCUPATIONAL 

CATEGORY 
FREQUENCY PERCENTAGE 

AGRICULTURE 40 80 

PRIMARY NON 

AGRICUTURE 
33 66 

INFORMAL 

INDUSTRY SECTOR 
0 0 

FORMAL SECTOR 0 0 

BUSINESS FORMAL 0 0 

OWNERSHIP 

BUSINESS 
0 0 

WORKING HOURS 

LIVELIHOOD HOUSEHOLD 

HOURS FREQUENCY PERCENTAGE HOURS FREQUENCY PERCENTAGE 

<4 HOURS 21 42 <10 HOURS 19 38 

4 TO 5 HOURS 11 22 10 TO 11 HOURS 13 26 

>5 HOURS 18 36 >11 HOURS 18 36 

TABLE-2 

TABLE-3 
TABLE-4 

TABLE-5 

TABLE-1 

TABLE-7 

TABLE 6 
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LAND REFORMS (BIGHA) 

LAND REFORMS 

(BIGHA) 
FREQUENCY PERCENTAGE 

0 TO 2 35 70 

2 TO 4 15 30 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

DIVISION OF WORK IN AGRICULTURE 

DIVISION OF 

WORK IN 

AGRICULTURE 

FREQUENCY PERCENTAGE 

PLOUGHING 37 74 

NUTURING 46 92 

HARVESTING 44 88 

TRANSPORTATION 27 54 

OTHERS OCCCUPATIONAL STATUS 

OTHERS 

OCCCUPATION 
FREQUNCY PERCENTAGE 

SKILLED 19 38 

UNSKILLED 31 62 

HEALTH CARE CENTRE 

HEALTH CARE FREQUENCY PERCENTAGE 

LOCAL HEALTH CARE 50 100 

FAR CURE 0 0 

HOSPITAL 0 0 

MARITAL STATUS 

AGE AT 

MARRIAGE 
FREQUENCY PERCENTAGE 

<14 40 80 

14 TO 17 10 20 

18 TO 21 0 0 

PARTICIPATION AT WORK OF CHILDREN AND 

DISABLE 
PARTICIPATION 

AT WORK 
FREQUENCY PERCENTAGE 

CHILDREN 35 70 

DISABLE 0 0 

FOOD STATUS FOR CHILDREN 

FOOD FOR 

CHILDREN 
FREQUENCY PERCENTAGE 

BABY FOOD 18 36 

MOTHER'S MILK 50 100 

CAUSES FOR DEATH OF DECEASED PERSON 

EXPIRING WITH AGE 
AGE AT EXPIRY OF 

THE DECEASED 

PERSON 

FREQUENCY PERCENTAGE 

OLD AGE 8 16 

DISEASE 9 18 

TABLE-8 TABLE-9 

TABLE-10 TABLE-11 

TABLE-12 
TABLE-13 

TABLE-14 TABLE-15 
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Chapter 1: Background of the study 

Abstract:  

The main livelihood of the people of the Sundarbans is fishing, collecting honey and 
collecting firewood.  People go into the deep forest to do this activity.  From there they 
also cut wood and collect honey.  When people go deep into the jungle, they are mostly 
attacked by tigers.  Many again collect fish and crabs from the river near the forest.  
Tigers also attack from there. Besides, the tigers enter the villages of the Sundarbans 
at night in search of their own food. Nowadays people are becoming forced to entered 
the forest which is tiger habitat for catching crab and fish endangering their lives as 
they do not have any other source of income to maintain their livelihood.  

Kultali is a small village in the Sundarbans region.  There have been surveys of the 
man and tiger conflict.  Many necessary information have been known through the 
survey.  Every human being has different views.  What is their current condition, how 
do they live, what measures do they take to protect themselves from tiger attacks, and 
how to treat someone after a tiger attack. Some information about the medical system 
is shown.  It also shows what measures the government has taken there. 

From the information we have received, we have come to know that people have been 
attacked by more tigers while fishing. The people of this region go to the river for 
fishing. The places are adjacent to the forest. Many times boats are taken to fish in 
large creeks, where they often spend the night after being attacked by tigers. 

Tiger never wants to harm humans unless humans come in front of the tiger's habitat. 
The settlements are mostly made of katchha houses and are very close to the creeks, 
on the other side of which is dense forest.  

 

Introduction:  

The Sundarbans is a region in this southern part of West Bengal where the Royal 
Bengal tiger is found. We have surveyed the kultali block of this Sundarbans region 
and got an idea about the conflict between humans and tigers. People are living here 
by fighting with the tigers. Mans are entering tiger areas for their livelihood, that’s why 

tigers are attacking mans. In addition, tigers move to man areas because mans home 
are close to the forest. As a result, tigers come to the locality in search of food. As time 
goes on the jungle being cut down which is narrowing the range of tigers. 

 

Background of the study: 

From time immemorial, there have been a conflict between predators and mankind.  
Wildlife is losing their habitat for the growing population, their livelihoods, resulting in 
increasing conflicts between humans and wildlife around the world. The Sundarbans 
region is an example of this. Where people often lose their lives due to tigers and 
humans.  Forest encroachment has led to an increase in human settlement, which has 
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led to the loss of tiger habitat and reduced their numbers.  One of the reasons for 
choosing the Kultali block of the Sundarbans as a study area is that tigers are often 
seen in this area.  That is why it has been possible to easily collect data from the 
people of this region. 

Sample size: 

 In order to complete the work primary survey was done on 100 respondents. Talking 
to them, all the information have been collected, people have been surveyed by going 
to the study area and selecting through random sampling. Various statistical 
techniques and quantitative mapping have been used to procure information from the 
data collected from the surveyed population.  

 

 

Literature review: 

Literature review is the most essential part of our project. We went through several 
literature related solely as well as periphery with our topic. These include various 
published journals and reports. The journal and report that we have gone through has 
been discussed below. 

• Ullas K Karanth (2011) (Ullas K Karanth,2011) in his article”human-tiger 
conflict:  cause consequences and mitigation”, It has been said there In areas 

where the tiger population is high, they come into contact with human 
landscapes and engage in conflicts in order to hunt cattle.  Conflicts with 
humans are largely confined to the edge of conservation, and some forests are 
used for pluralism and afforestation.  For conservationists, the conflict is a 
catalyst for the coexistence of humans and tigers. 

• Sanjeev kumar and Kamadhkumar(2014) (Sanjeev Kumar & 
Kamadhkumar, 2014) in their article “Human tiger conflict : factors,cause, 

consequences and motivational overview reference to Corbett Tiger Reserve 
Rannaghar” presented brief highlights that If a tourism industry develops where 
there is a large population of tigers, then the people there will become more 
dependent on fuel and will be reluctant to go to the forest to collect timber.  In 
addition, the tiger faced a dilemma when it came to the human landscape for 
cattle hunting. 

• B.R.Lamichhane et all. (2017) (B.R. Lamichhane et all., 2017) in their article 
“Are conflict -causing tigers different?Another perspective for understanding 
human-tiger Conflict in Chitvan National Park,Nepal” where it is said that 

Transient tigers or physically challenged animals are more likely to be involved 
in conflict than any other area and it is advisable to take precautionary 
measures to anticipate their conflict. 
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• Matthew J.Struebig et all. (2018) (Matthew J.Struebig et all., 2018) in 
their article “ Addressing Human-tiger conflict using socio-ecological 
information on tolerance and risk” which was published on 27th August 2018, 
their it is said that In areas where the number of tigers is high, the chances of 
encountering tigers are higher when people start living in rivers and forests.  In 
addition, tigers are currently severely damaged due to deforestation and 
oppression. 

• Mahammad Nabeel Awan et all. (2020) (Mahammad Nabeel Awan et 
all., 2020) in their article “Survey of Human- leopard conflict in the Ayubia 
National Park,Pakistan”discussed that consider the loss of animal resources, 

their perception of leopards is negative.  Taking measures for the conservation 
of tigers, not just the public. 

• Babu R.Bhattarai and Klaus Fischer (2014) (Babu R.Bhattarai & Klaus 
Fischer,2014) in their article “Human-tiger pathera Tigris conflict and it’s 

perception in Baria Nation Park, Nepal” discussed that According to the attitude 
of the people, although the loss of cattle can be tolerated, the death of human 
beings cannot be tolerated due to the attack of tigers, that is why some planning 
and compensation measures have been taken. 

• Philip J. Nyhus and Ronald Tilson (2004) (Philip J Nyhus & Ronald, 
2004) in their article Characterizing human-tiger conflict in Sumatra, Indonesia 
implications for conservation”  It has been said here Adopting policies to prevent 

conflict.  Procedures for publishing and unpublished reports and feedback on 
article. 

• Kalli F. Doubleday (2018) (Kalli F. Doubleday, 2018) in his article “Human-
tiger (Re) Negotiations” discussed that Consider who is at the root of the 
human-tiger conflict.  Exploring the reintroduction of tigers in the Tiger Reserve 
in Rajasthan. 

• John M. GOODRICH (2010) (John M. GOODRICH, 2010) in his article 
“Human–tiger conflict: A review and call for comprehensive plans” It has been 

said that Due to the negative attitude of people towards tigers, the conservation 
of tigers has decreased a lot at present. Therefore, measures have to be taken 
to eradicate this attitude. 

• P.J. Bora et all. (2015) (P.J. Bora et all., 2015) in her article “Human-tiger 
conflict: lessons from Kaziranga” discussed that managing through various 
strategies to reduce stigma.  Raising quality cattle, showing tolerant attitude 
towards tigers. 

• RAJENDRA Dhungana et all. (2016) (RAJENDRA Dhugana et all., 2016) 
in their article Mitigating Human-tiger conflict: an assessment of compensations 
payments and tiger removals in Chitwan National Park,Nepal” which was 

published june 1,2016, Presented brief highlight that A significant feature from 
the conflict between humans and tigers for tiger conservation.  Compensation 
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to the victims and taking various management.  Preserving tigers through the 
buffer zone. 

 

OBJECTIVES AND METHODOLOGY: 

 

Objectives of the study: 

The main objective of the study Man and tiger conflict scenario of the block and to 
analyse the impact of tiger attack on the community. 

1. To investigate the reasons for compulsion of getting into the forest for catching 
crabs and fish. 

2. To locate the spots or areas where tiger attack takes place most often. 
3. To find out the reasons why tigers come out of the forest and at what time and 

frequencies! 
4. To explore the alternatives to their livelihood for safe and secured earning. 
5. To chalk out a development plan of the area and the people concerned so as 

to discourage people to venture into the forest to avoid man and animal conflict. 

 

Methodology of the study:  

▪ Pre field:  

 The study area has been demarcated. A constructive literature review has been done. 
The objectives are finalized. Questionnaire created. The problems of the study area 
have been identified. 

 

▪ Field: 

In the field stage, survey were conducted with people through physically from kultali 
block, Sundarban, South 24 pgs. The field survey has been arranged to know the 
impact of tiger attack on local people.  

 
▪ Post field: 

The data collected were analysed and interpreted during the post field.  All the maps 
and diagrams are prepared using GIS software and MS Excel. Finally, the graphs and 
maps were analysed and interpreted to arrival to final result.   
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Location map: 

Kultali Block is one of the most important blocks of South 24 Parganas district in the 
state of West Bengal. It is considered to be one of the most important gateways of the 
largest delta i.e. the Ganga Brahmaputra delta which is popularly known as the 
Sundarban. It is one of the administrative division of Baruipur sub-division. The district 
is having latitudinal extension from X to Y while it is having a longitudinal extension 
from P to Q. The block is bounded by Jaynagar I and Canning I blocks in the north; 
Sundarban National Park in south; Basanti C.D. block in the east and Jaynagar II block 
in the west. According to 2011 census, the total population of the block is 229053. The 
total area of the block is about 610 square kilometer. The headquarter of the block is 
at Jamtala. 
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Slope map of Kultali Block: 

Kultali block of South 24 pargana district is an area of gentle slope as it is located at 
the mouth of the Sundarbans delta . The slope map of the block has been prepared 
using the SRTM dem and has been classified in 3 classes . The map reveals that most 
of the study area is having a slope of less than 1.3 degrees and this accounts for about 
48.11% (298.54 sq km) of the study area . About 42.98%(262.24 sq km) and 
8.9%(54.31sq km) of the study area is lying within the slope of 1.4- 2.7 degree and 2.8 
- 16.3 degree respectively. 
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Elevation map of Kultali Block: 

Kultali block of South 24 pargana district is an area of low elevation. The elevation 
map of the study area has been prepared using SRTM dem and has been classified 
into 3 class. About 26.94 % of the total study area (164.38sq. km) falls below 3m 
elevation. An area of about 367. 29sq km falls in the elevation zone of 4-5m. This 
accounts for 56.93% of the total study area. An area of about 98.41 Sq km is lying 
within the elevation zone of above 5m and this accounts for 16.13% of the total study 
area. Hence it becomes clear that most of the study area is lying within the elevation 
zone of 4-5m. 
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Rainfall Map of Kultali Block:  

Indian subcontinent gets 80% of its rainfall during the south west monsoon season ( 
Khullar, 2014) . West Bengal mainly gets its rainfall from the Bay of Bengal branch of 
South West monsoon ( Chakraborty & Goshwami , 2020; Goshwami et al. 2022 ) . The 
rainfall map of Kultali has been prepared using the gridded rainfall data of IMD , Pune 
. The rainfall map shows an increasing trend of rainfall from the southern to the 
northern part of the study area. 
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Land use map of Kultali Block:  

Land use land cover map is an important aspect for potraying  the socio economic 
aspects of the study area ( Sen , et al ., 2020) . The landuse land cover map of Kultali 
block has been prepared for the year 2021 using ESRI  land cover map . Sentinel -2  
10m resolution satelite images has been used for this purpose . The map reveals that 
about 7.62% of the study area ( 46.47 sq. Km) is covered by water bodies. About 
52.3% of the study area ( 390.09 sq km. ) Is covered with vegetation . Flooded 
vegetation covers about 2.35% of the study area (14.36 sq km) . The study area is 
dominated by agricultural land that covers about 31.38% of the study area (191.45 sq 
km) . About 5.19% ( 31.65 sq km ) and 1.12%( 6.85 sq km) are covered with build up 
and range land respectively. Negligible area is covered with barren land and it 
accounts for 0.03% ( 0.19 sq km ) of the study area . 
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Chapter 2: Demography, society and economy 

 

Participation based on gender in Kultali block: 

Out of 100% respondents, 30% male respondents and 70% female respondents are 
shown here. The response from females was high because most of the males were 
busy with their work at that time, so the response from males to females was less. 

 

 

 

 

 

 

 

 

Figure:1 

 

 

Age of participants in Kultali block: 

About 30% respondents are in the age group of 15 to 25 years, 32% respondents in 
25 to 35 years and 38% respondents above 35 years. There is a lot of data from people 
over the age of 35 who have a lot of experience of tiger attack. so there is a lot of 
response from them. 
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Marital status in Kultali block: 

Out of 100%, 3% single respondent, 87% married respondent and remaining 10% 
separated respondents are shown here. Here married people are more because 
married people have more responsibility to manage the family, so they go to the forest  
together as both husband and wife.  So their experience is more so the response has 
been more. 

 

 

. 

                                                                                                                         

 

 

 

 

Figure:3 

 

Employment status in Kultali block: 

About 50% of the respondents engaged in fishing, 10% of the respondents are 
engaged in honey collection, 12% of the respondents are engaged in fuel collection 
and 28% of the respondents are engaged in all these activities. Most of the people 
there are attacked by tigers while fishing because most of the people are involved in 
fishing.  In case of honey collection, they have to go to deeper in the forest, so most 
of them do not want to go for honey collection.  And they don't have to do a lot of fuel 
collection because they collect fuel from many plants next to their house. 

 

 

 

 

 

 

 

 

Figure:4 
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Monthly income (per capita) in Kultali block: 

Per capita income place of vital role in determining the financial status of a person 
shown here are 15% people with a per capita income of less than Rs 500, 47% people 
with a per capita income between Rs 500 to 1000, and 38% people with the per capita 
income of over Rs 1000. The livelihood of the people of this region is mainly fishing 
,honey collection and fuel collection. So they are involved in seasonal work, their 
income is much less because they do not have work all year round. Also most of them 
are landless.  

 

 

 

                       

 

 

 

 

    

 

Figure:5 

 

 

Time of tiger attack in Kultali block: 

About 3% of respondents who say that tiger attack is more during the day and 97% of 
respondents say that tiger attack is more at night.  This means that the arrival of tigers 
in this area is more at night, so the attack and the time is more.  The tiger entered the 
village around the forest in search of food.  According to 87% of people, tigers enter 
more villages at night and attack humans, cattle, etc. Tigers are nocturnal animals.  
Since most of the wild animals are nocturnal, they go out hunting at night, also enter 
the villages in the silence and darkness of the villages but are chased by the villagers 
or accidentally they meet which turn into conflict and injuries and fatalities on either 
side take place at night. 
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                                                                    Figure:6 

 

Access to medical care in Kultali block: 

About 40% of the respondents said that the people who were attacked by the tiger got 
proper medical care and 60% of the respondents said that the people who were 
attacked by the tiger did not get proper medical care. Since the medical system here 
is not very good, most of the people who have been attacked by tigers are sent to 
Jamtala Hospital, and if the treatment is not good there, they are admitted to Kolkata 
Hospital.  Many died before being referred to a Kolkata hospital.  So, most of the 
people died in the tiger attack without getting proper treatment and not being able to 
reach the hospital in Kolkata at the right time. 
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Chapter 3: Livelihood and conflict 

 

The Sundarbans, the world's largest adjacent mangrove forest, has a population of 
over one million people without mangroves and its biodiversity.  It consists mainly of 
marginal farmers and fishermen who are totally dependent on the natural resources 
of the area. 

Adjacent to the Sundarbans is Kultali block where income usually comes from one of 
three occupations - fishing, honey collection and fuel collection.  People move to the 
jungle for their livelihood. They often go in deeper forest areas for catching fish, 
collecting fuel and collecting honey. However, inhabitants often collect fuelwood from 
their neighbourhood areas. However, some families often prefer to go to deeper jungle 
for gathering good quality of fuel wood which they sale to the other villagers and earn 
money.  

                             Based on the information gathered from the people of that block, 
the people of this region have to go deep into the forest for their livelihood.  Most of 
the people earn their living by collecting honey, collecting wood, fishing so people have 
to go to the forest or around the forest.  This is exactly the reason why the villagers 
are attacked by the tigers.  Tigers attack more at night than during the day. Various 
creeks run along the edge of the forest, with plenty of fish and crabs in the area.  Many 
spend the night in wooden boats in the creeks to collect large quantities of fish and 
crabs.  Just then they were attacked by a tiger.  Many people in the region have died 
in tiger attacks for these reasons.  Yet they have to do these things to earn a living. 
On the other hand, tigers can be seen encroaching the locality at night.  Tigers are 
more common in Kultali, Gosaba and Mohipith.  Being very close to the forest, tigers 
enter the locality in search of food. They often hunt domesticated animals like cows, 
goats, hen etc. When local people attempts to trap the tiger, the animal attacks the 
people and injure them. Later, with the help of the forest department, the tiger is 
captured and released in the jungle.  Currently, tiger and human conflict is a common 
occurrence among the people of the region.   
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Chapter 4: Findings and recommendations 

 

Problems: 

• it is seen that most of the people of today make their living through fishing.  
Most of the people here are involved in all kinds of activities (honey collection, 
fuel collection, fishing) but most of them are fishing. The people there often 
go to the river in fishing boats and have to get into the cracks to get good fish 
quality, these creeks are very narrow and it is very easy for tigers to jump into 
the boat and as a result they become tigers.  And the exposure goes a lot, so 
many people die at the hands of tigers while fishing.    
                                 

• Also, for honey collection, they go through the forest to fetch honey. In the 
rush to collect honey, they often go to middle of the jungle, and they get busy 
on collecting honey. They often do not notice tigers are approaching them. In 
this way they are attacked by the tiger. 
 

• In the case of fish and crab collection also, many of the people use to go much 
deeper in to the forest for a good catch, so they are often attacked by the 
tigers. 

 
• It is known that people go to the jungle for collecting fuel wood. In the hope of 

getting good fuel wood, some people go to deep forest in search of the good 
fuel wood. That time they are attacked by the tigers. They collect good fuel 
wood for cooking and selling in the people who are not able to go to the jungle. 

 
• Many times, tigers enter the locality in search of food. This phenomenon is 

almost seen in the villages near the forest. And many times, they attack 
domestic animals like duck, hens, cows, goats. Although the net was provided 
by the government, the tiger cuts the nets and entere the villages. 

 
• Medical facilities have not yet been properly developed in the villages to treat 

anyone seriously injured by the tiger attack. According to the people, if anyone 
is attacked by a tiger, they are taken to the first Jamnagar hospital. If there is 
no proper treatment then he or she is taken to Kolkata (mainly in Bangur 
hospital).  

 
• According to the people of Sundarban (in Kultali block) if someone dies in a 

tiger attack or becomes serious condition, no money is paid by the 
government to help them or as compensation. 

 
 
 

 



20 | P a g e  
 

Suggestions and Recommendation: 

• Bringing the light of education to the majority of the people there, so that the 
idea of reducing population grows. 
 

• Proper protection measure should be provided to the villagers who go to the 
forest for collecting resources. 
 
 

• Finding ways to keep wildlife out of the residential areas and agricultural field 
by constructing long lusting fences made of iron. 

 

• To focus on ecological knowledge, the government should take action through 
the knowledge of the people there. 
 

• Arrange to go the other way instead of going to the creek where the tiger attacks 
are more frequent.  
 

• To increase tourism so that the people there can increase their income by using 
tourism.  
 

• The government does not provide much help if anyone attacked by the tiger in 
this region. The government should take better steps. Protection measures 
should be taken to stop the tiger from entering the village premises. If possible 
villages should be protected by using strong and good quality of net. 
 

• There is no properly equipped health centre in the villages to treat a person 
who is seriously injured in a tiger attack. It took a long time to get them to town. 
So, the government should provide medical facilities at least in the adjacent 
Jamtala health care centre look at this aspect. 
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CONCLUSION: 

Considering current human population growth, increasing demands on natural 
resources and increasing pressure to access land, it is clear that this man-wildlife 
conflict will not be eliminated in the future as man will encroach into the areas inhabited 
by tigers which in turn will increase the risk of man-wildlife conflict. The people of this 
Kultali block of Sundarbans are often attacked by tigers and hence are very well aware 
of situations of man and wildlife conflict. 

             Currently, the high demand for resources for a better livelihood is one of the 
reasons for tiger-man conflict. There are multiple measures to mitigate man-tiger 
conflict. Well-planned man-tiger conflict management plans that integrate different 
strategies and cultural adaptations can be successful. Besides, traditional ecological 
knowledge of the people (TEK) can also turn out to be indispensable weapon in 
mitigating tiger attacks and the forest department must take this issue into 
consideration. All the suggestions given here can be mitigated to some extent.  

              Both man and tiger are very important to the environment, so both should be 
given equal importance so that one does not become the cause of extinction of the 
other and should be managed. Balancing the needs of the people living in the area 
with wildlife and increasing local community tolerance levels to adapt. 
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GENERAL INFORMATION: 

Name:  

Age: 

Gender: 

Caste: General/St/Sc/OBC 

Location: 

Occupation: 

Family member: 

Family income(monthly): 

House type: 

Do you have mobile:     Yes, No 

Awareness about wildlife conservation specially(tiger)- Yes/No 

 

GENERAL CONVERSATION: 

1. Do you or your family experienced any conflict with tiger? 
Yes/No. 
      

2. Last date of tiger attacked in your locality?  
 
 
 

3. At which time does tiger attacked more? Day/Night. 
  

4. The cause of tiger attacked- Fuel collection in forest     , 
Fishing     , Honey collecting      , All of the above     . 
 
 

5. If the tiger comes your locality, what do you do?  
Stay united     , People gathered by shouting     , By lighting a 
fire      , Other      . 
 

MAN-TIGER CONFLICT  

 

Appendix: 
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1. How many people die every month in tiger attack- 1-3     , 3-5      
,more than five      , None of above      .  
 

2. What measures has the government taken to prevent tiger 
attacks?  
 

 

3. What are the arrangements for first aid to a person injured in 
a tiger attack?  
 
 
 

4. Nature of injury? 

 

     

 

    10.How much does this conflict affect livestock? 

 

    

 

     11.Which ones are the most relevant to resolving conflicts? 

 

Health Awareness:  

 
1. Is there proper medical care for people attacked by tigers, 

crocodiles, snakes and other predators?  Yes/No 
 
 
 

2. If ‘No’, then where the patient is referred?  
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 Government action: 

 
1. What action does the government take for the family of a 

person who is killed by such a beast? 
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Master table for man and tiger conflict in Sundarban at Kultali block  

Participation Base On Gender 
Gender No. Participant 
Male 30 

 Female 70 
Age Of Participant 

Age No. Participant 
15-25 30 
25-35 32 

Above 35 38 
Marital Status 

Single 3 
Married 87 

Separated 10 
Employment Status 

Fishing 50 
Honey collection 10 
Fuel collection 12 
All of the above 28 

Monthly income (per capita) 
<500 15 

       500-1000                                                47 
>1000 38 

Which time does tiger attacked more 
Day 3 

Night 97 
Last date of tiger attacked in your locality 

15 days ago 15 
More than 15 

days 85 

If tiger comes your locality, What do you do 

Stay united 15 

By lighting a fire 25 

People gathered 
by shouting 20 

All of the above 40 

How many people die every month in tiger attack 

One- Five 35 
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              DIAGRAMS TITLE  

                Figure: 1 Participation based on gender in kultali block 

                Figure: 2 Age of participants in kultali block 

                    Figure: 3 Marital status in Kultali block 

                    Figure: 4 Employment status in Kultali block 

                    Figure: 5 Monthly income(per capita) in Kultali block 

                    Figure: 6 Time of tiger attack in Kultali block 

                    Figure: 7 Access to medical care in Kultali block 

                    Figure: 8 Analysis the problems of tiger attack in 
Kultali block using weightage score 
technique(ARISTISDIS K NICOLOPAULOUS) 

                                                                                                         

More than five 0 

None of the 
above 65 

Nature of injury 

Hands and Feet 
are injured 55 

Face injured 17 
Dies 10 

All of the above 18 

Is their proper medical care for people attacked by tigers 

Yes 40 
No 60 
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1. INTRODUCTION 

Badlands are mainly barren areas characterized by rugged terrain, ridges, peaks, and mesas. 

This area has less economic value; generally, little vegetation is seen. Geomorphologically, 

they assimilate miniature landscapes and develop where soft, relatively impermeable rocks 

are exposed to rapid fluvial erosion. Badland geomorphology analyses different 

geomorphological processes on the surface and subsurface structure of the area. The 

undulating erosional plain or Rarh with a great variety of lateritic soils separates the Archean 

from the recent alluvium and is identified as older alluvium deposited over the Bengal shelf 

between the Cretaceous and Pleistocene. Spate denotes this area as the ‘shelf of lateritic 

alluvium’. Process or interaction of several processes that lead to the development of gullies 

and the formation of Badlands. Overland flow is important in initiating gully, rill, and sheet 

erosion. Thus, many processes or interactions of several processes have been found to exert 

an influence on the genesis of a deeply dissected topography or Badlands topography. 

Laterite duricrust and mottled layer are common here. The laterite of Garhbeta Badlands is 

reddish-brown. This lateritic Badlands is situated over the unconsolidated secondary deposits 

in the time of Pleistocene and deformed by subaerial weathering later on. The range of 

temperature and short duration monsoon rainfall over this area plays a distinctive role in the 

development of Badlands through the formation and operation of rill and gully. Deforestation 

is also an important causative factor in the development of Badlands in this area. These 

Badlands has formed in the Subhumid agro-climatic zone of Paschim Medinipur. Water 

erosion processes are in primary control of this dissected land. Rain splash erosion, 

concentrated, unconcentrated erosion, slab failure, and mass movements play a dominant role 

in Garhbeta Badlands. These Badlands have been linked with Lateritic duricrust. Various 

types of associated landforms; mesas, buttes, relief-inversion, and slumps are also clearly 

seen.  

 

2. Aim and Objectives 

The main aim of the work is to study the assemblage of typical relief features developed in 

Garbeta Badlands. 

The major objectives are: -  

• Analyse and Mapping of the Physical and especially Geomorphological Features of 

Gangani. 

• To study the processes of Badlands formation at Gangani. 

• To compare the Badlands denudation and extensions in two different sectors at 

Gangani. 

• To identify meso and micro geomorphological features associated with the formation 

of Badland. 

 

3. Selection of topic and the study area 

• Extensive Badlands are developed over lateritic terrain at Gangani which are 

approachable by railway and roadways. 

• The badlands have found their place in the highest-class geomorphological literature. 

•  The huge gullies and ravines are easily identifiable in this region. 
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4. Location of the Study Area: 

                                                                                                        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Map of the study area 

 

 

 

The Garhbeta Badlands (22°51’06”-22°52’00” N and 87°20’06” E-87°21’19” E)                                                                     

is situated on the concave right bank of Shilabati river Paschim Medinipur district of West 

Bengal, India.  1.66 km2 area covered by Pleistocene upland. Garhbeta badland is locally 

known as ‘Ganganir danga’ (land of fire). It falls under Gangani mouza, Garhbeta-I block, 

Paschim Medinipur district, West Bengal in India. The average elevation of 65 meters from 

the mean sea level. 

5. Review of Literature: 

The geomorphic processes operate in a badland area situated over the Pleistocene lateritic 

upland of Paschim Medinipur district within the catchment of river Shilabati (Sen J. 2008). 

The Garbeta badland under sub-humid Monsoon climatic conditions is characterised by the 

considerable fluctuation of diurnal and annual range of temperature, high rainfall intensity 

and distinct dry and wet seasons. On the other hand, undulating surface, poor vegetative 
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cover (due to deforestation, unscientific grazing etc.) fluctuating groundwater has all acted 

together in the genesis of a high dissected topography under different type of water erosion 

processes viz. raindrop erosion, sheet erosion, rill erosion, gully erosion, piping, tunnelling 

etc (Sen. J, 2008). 

Gullies are the first stage of excessive land dissection and their networking, leading to the 

development of ravinous land. One of the most important factors affecting the nature and 

extent of ravine erosion in India is the nature of the topography. Topographic variables of 

importance in soil erosion include surface slope, surface length, and surface roughness. The 

force of water erosion is largely a function of a slope. Slope and erosion have a positive 

correlation (Das et. al 2008, Sen 2009, Patel 2012). 

Geomorphologically badlands resemble miniature desert landscapes and develop where soft, 

relatively impermeable rocks are exposed to rapid fluvial erosion. Badlands, especially with 

the stream network expansion and drainage density increase and stream order increase. The 

spatio-temporal changes in the geomorphic variables of the gully basin and morphometric 

properties of the gully network have helped us understand the natural processes of gullying as 

well as the rate of anthropogenic processes in affecting the natural geomorphic process. 

The terrain of the Garhbeta-I block is bordered by the Bankura district. It is characterized by 

dissected lateritic upland, narrow and wide valley fill and gullied and ravinous land of 

Lalgarh formation. The block's deforested and degraded tracts occupying the upland area's 

slopes are covered by scanty scrub/bushy vegetation and some stretches, having indurated 

lateritic crust, lie barren. These areas are thus exposed to rapid sub-aerial denudation. Only a 

few of the older formations developing some soil over the crust due to prolonged weathering 

have been used for agriculture, mostly producing fodder crops or grasses used for rope 

making. The region around the study area has a thick mantle of laterite occupying the high 

lands along the riverbank of Shilabati. Laterites regarded as the uppermost geological 

formation, consist of gravel, yellow to brown sand, ferruginous concentrations, and brown 

silt. It has separated from the underlying formations by the marked change in the colour of 

sand and clay. 

The thickness of laterite capping in the study area varies gradually between 6-25 meters. The 

thickness of this laterite in and around Garhbeta increases towards the east until they are 

covered by recent alluvium. Laterite is the heavily leached tropical subsoil. Laterite 

formations span several kilometres on the right bank of river Shilabati. A complete lateritic 

profile is displayed in the catchment of the Shilabati river near Garhbeta. All three zones, i.e., 

hard-crust, mottled clay and pallid zone are visible. The hard crust in the area is generally a 

nodular hardpan in which ferruginous concentration and some original quartz grains are 

cemented by colloidal iron oxide. 
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6. Data and Methods 



5 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6 
 

7. Results & Discussion:  

7.1 Geomorphological and Physical conditions and Mapping 

      7.1.1 Geology and Lithology:   

 

Laterization process gave rise to the development of Lalgarh Formation. The Lalgarh 

Formation consists of lateralized boulder conglomerate, reworked sedimentary laterite 

and lateralized grit. The general height of this table land ranges from 30m - 75m 

above mean sea level. The laterite upland is frequently capped with brownish red 

residual soil (latosol) ranging in thickness from 1m to 3m based on the vertebrate 

fossil assemblage. The boulder conglomerate horizon (lower Lalgarh formation) has 

been assigned Lower Pleistocene age (Sen, 2008). 

 

 

 

 

 

 

Fig, 1: Geological Formation map of Gangani 

Source: BHUKOSH DATA 
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The region around the Gangani (proceeding further east from 87°15'E and south of 23°N), 

has the thick mantle of laterite occupying the high lands along the bank of river Shilabati. 

They are believed to be of Pleistocene age. The is bedrock concealed under a blanket of 

laterite. Laterites regarded as the uppermost geological formation, encountered in this area, 

consist of gravel, yellow to brown sand, ferruginous concretions, brown silt, yellow and 

mottled clay, and massive laterites. It has been separated from the underlying formation by 

the marked the change in colour of sand and clay (Sen, 2008). The thickness of this laterite 

capping in Gangani varies gradually between 6-25 meters. The thickness of this laterite in and 

around Gangani increases towards the east until they are covered by recent alluvium (Goswami, 

1960; Sen, 2008). 

 

     

Map No 2. Lithology Map 

Source: 
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7.1.2Geomorphology: 

 

 

Geomorphology is the study of landforms and in particular their nature, origin, processes of 

development, and material composition. Most geomorphological research is potentially 

applicable to some problems of environmental management. Geomorphological contributions 

to environmental management have been carried by professionals who use a piece of land 

under a specific geomorphic environment in their work and may become involved in 

assessing some natural, quasi-natural and human-induced problems. Soil erosion is one of 

such problems in the humid tropics, which operates through sheets rills, rill and gullies under 

physical and anthropogenic influence.  

The paper talks about the geomorphic processes operating in a badland area, which is situated 

over the Pleistocene lateritic upland of Paschim Medinipur district within the catchment of 

river Silai. The Garhbeta badland under sub-humid Monsoon climatic conditions is 

characterised by the  considerable fluctuation of diurnal and annual temperature, high rainfall 

intensity and distinct dry and wet season. On the other hand, undulating surface, poor 

vegetative cover (due to deforestation, unscientific grazing and tc.), ground water have all 

acted together in the genesis of a highly dissected topography under different types of water 

erosion processes viz. raindrop erosion, sheet erosion, rill erosion, gully erosion, tunnelling 

etc. Thus, in the words of Campbell, the eminent Geomorphologists, a parcel of land, deeply 
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dissected by rills and gullies and conveying strong visual impressions of spectacular erosion 

may be designated as badland.  

Gangani faces mainly different kinds of denudational processes; Mechanical disintegration, 

Chemical weathering, and biogenic processes. Badlands has different Denudational origin. 

Raindrop and Runoff erosion also plays pivotal role in this regard. Seasonal range of 

temperature and rainfall accelerates Mass movements, Surface processes like Gully, rill and 

Subsurface processes Piping, tunnel etc. In the cathe se of B,adland Process Geomorphology 

is important. 

7.1.3 LATERIZATION  

Laterite is heavily leached into the subsoil; it gets dries and gets rock-like due to cementing 

of ferruginous concentration by iron oxide collide exposed due to erosion. The laterization 

process is mainly initiated by the variation of 

rainfall and temperature of the area. This area can be 

considered a Humid Tropical Monsoon Climate. 

This climate is ideal for laterite formation (Thomas, 

1972; Bryan and Yair, 1982; Faniran and Jeje, 1983; 

Battaglia et al., 2011; Awon and Kar, 2015; Sarkar, 

2019). Laterite duricrust and mottled layer are 

common here (Sarkar, 2019). Deep weathering 

processes are active in this area. The thickness of 

this laterite capping varies gradually between 6 to 

25 meters (Goswami, 1960; Sen et al., 2004). The 

laterite of Gangani badlands is reddish-brown. 

Laterite of this badland area is associated with 

aluminium oxyhydroxide with few an amount of 

halloysite mineral (Sen et al., 2004; Sarkar, 2019). 

The range of temperature and short duration 

monsoon rainfall over this area plays an important 

role in the development of badland through the 

formation and operation of the gully.  

Deforestation is also an important causing 

factor in the development of gully in this 

area. Different types of erosion are 

produced by water action.  

Lateralization and erosion processes have 

been accelerated by short-duration 

intensive rainfall due to the S-W monsoon. 

Soil:  

According to soil taxonomy of laterite, in 

the Rarh Plain of West Bengal, alfisols, 

Fig. 4:  Lateritic Profile of Gangani 

Plate 1:  Field Observation of Lateritic 

Soil at Gangani 
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oxisols and entisols (Sarkar et al., 2005) dominate the Rajmahal Basalt Traps, the Archean 

Gondwana Formation and Paleogene gravelly interfluves of Brahmani, Dwarka, Mayurakshi, Kopai, 

Ajay, Damodar, Dwarkeswar, Silabati, Kasai and Subarnarekha rivers respectively (Niyogi et al., 

1970; Chatterjee, 2008, Ghosh*, Sanat and Guchhait, 2015). Rather than using the term laterite or 

ferricrete, it is applicable here to use the term lateritic profile (Bourman, 1993) which generally 

comprises a deep weathering profile having distinct horizons of dismantled concretions, duricrust (i.e. 

ferricrete), mottled zone, pallid zone and weathered parent materials. 

 

7.1.4 Relief:  

The terms ‘relief, ‘relief feature', and ‘relief form' cannot be identical in meaning to 

Landform’. Relief is the vertical dimension of a land surface at a point and “has the 

dimension of a length” (Scheidegger, 1970), i.e., Relief is one of the fundamental properties 

of landform, but not landform itself. The terms ‘relief feature' or ‘relief form' may be 

suggestive of characteristic variation of relief (though the qualifying words ‘absolute' or 

‘relative' are not specified in the context) over a tract, but unless other fundamental properties 

of land-surface, e.g., gradient, are considered ‘relief feature' or ‘relief form' cannot stand as 

synonyms of Landform'. The use of the term relief or that of ‘relief feature' to mean landform 

is an example of a semantic error in the practice of geomorphology. 
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7.1.4 .1Elevation Map 

The Badlands of Gangani is part of Rarh Upland. The lowest elevation is m and the highest is m. The 

badland sector occupies about 2 sq. km area in the lateritic upland at Garhbeta 1 block. The highest 

elevation in Gangani at Badlands is around 60 m.  Low elevations are mainly observed in the mouth 

of the gulley channels. From this Relief Map, we visualize the highest class of Relief is 67, which is 

located in Gangani middle areas. Actual Badland areas show Moderate elevations. Continuous 

Denudational Processes; Physical and Chemical weathering, Mass Movement, (e.g.basal sapping, side 

wall collapse, slab failure )Slumping etc. 

 

7.1.4.2Length-Slope Factor: 

The Universal Soil Loss Equation (USLE) model is the most frequently used model for 

soil erosion risk estimation. Among the six input layers, the combined slope length and 

slope angle (LS-factor) has the greatest influence on soil loss at the European scale. The 

S-factor measures the effect of slope steepness, and the L-factor defines the impact of 

slope length. The combined LS-factor describes the effect of topography on soil erosion. 

The European Soil Data Centre (ESDAC) developed a new pan-European high-resolution 

soil erosion assessment to achieve a better understanding of the spatial and temporal 

patterns of soil erosion in Europe. The LS calculation was performed using the original 

equation proposed by Desmet and Govers (1996) and implemented using the System for 

Automated Geoscientific Analyses (SAGA), which incorporates a multiple flow 

algorithm and contributes to a precise estimation of flow accumulation.  

 

Fig 6:  Length- Slope Map of Gangani 



12 
 

The LS-factor dataset was calculated using a high-resolution (25 m) Digital Elevation 

Model (DEM) for the whole European Union, resulting in an improved delineation of areas 

at risk of soil erosion as compared to lower-resolution datasets. This combined approach of 

using GIS software tools with high-resolution DEMs has been successfully applied in 

regional assessments in the past and is now being applied for fthe irst time at the European 

scale. 

 

 

In the case of Gangani, the L-S factor is Moderate to high in badland areas, particularly 

intense gullying accelerates high to moderate soil loss due to overland flow, and concentrated 

and unconcentrated flow. L- factors are high because, slope length is high, and also high S-

factor represents steeped slop of Gully channel and major Mesa and butte-like structures. 

7.1.5. Topography: 

In the Concise Oxford Dictionary of Geography (Mayhew and Penny, 1992) the term 

Landform' is given the meaning: "A physical feature of the earth's crust brought about by 

natural processes such as erosion, deposition and tectonic activity”. The term ‘feature’ is 

derived from the Latin word factura, which means "act of making.” In English, 'feature' 

stands for “the structure, form or appearance”, or "the makeup or appearance of the fact or its 

parts, or a part of the face, lineament, or a prominent part or characteristic” (Webster's, 1969). 

In some earlier texts and articles and terms ‘relief feature', ‘relief form' or simply ‘relief is 

found to be in common use to stand for what the term Landform' is supposed to mean 

(Machatschek, 1938; Salisbury, 1919; Sparks, 1957, 1960; von Engeln, 1942). The terms 

‘relief, ‘relief feature', and ‘relief form' cannot be identical in meaning to Landform’. Relief is 

the vertical dimension of a land surface at a point and “has the dimension of a length” 

(Scheidegger, 1970), i.e… Relief is one of the fundamental properties of landform, but oot 

landform itself. The terms ‘relief feature' or ‘relief form' may be suggestive of characteristic 

variation of relief (though the qualifying words ‘absolute' or ‘relative' are not specified in the 

context) over a tract, but unless other fundamental properties of land-surface, e.g., gradient, 

are considered ‘relief feature' or ‘relief form' cannot stand as synonyms of Landform'. The 

use of the term 'relief* or that of ‘relief feature' to mean landform is an example of a semantic 

error in the practice of geomorphology. Similarly, the term ‘topography cannot be equated to 

Landform’, as has sometimes been the case (e.g., Davis, 1889; Nelson. 1940; von Engeln, 

1942). ‘Topography' has its root in the Greewordrk 'topos\ which means place and graphing, 

‘surface feature’ is also used to imply what would be meant by Landform (Scheidegger. 

1970). 

  

7.1.5.1. TOPOGRAPHIC POSITION INDEX: 

The Topographic Position Index (TPI) compares the elevation of each cell in a DEM to the 

mean elevation of a specified neighbourhood around that cell. Since the only input required is 
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Class Description Breakpoints 

   

1 ridge > + 1 STDEV 

2 upper slope > 0.5 STDV =< 1 

STDV 

3 middle slope > -0.5 STDV, < 0.5 

STDV, slope > 5 deg 

4 flats slope >= -0.5 STDV, =< 0.5 

STDV, slope <= 5 

deg 

5 lower slopes >= -1.0 STDEV, < 0.5 

STDV 

6 valleys < -1.0 STDV 

a digital elevation model, TPI can be readily generated almost anywhere. Positive TPI values 

represent locations that are higher than the average of their surroundings, as defined by the 

neighbourhood (ridges). Negative TPI values represent locations that are lower than their 

surroundings (valleys). TPI values near zero are either flat areas (where the slope is near 

zero) or areas of constant slope (where the slope of the point is significantly greater than 

zero). 

 

 

 

 

 

 

 

 

 

 

 

 

(Source: Topographic Position and Landforms Analysis Andrew D. 

Weiss, The Nature Conservancy) 
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From the above chart, we have a clear vision of the values of the Topographic Position Index.  

A vast region of Gangani transparently shows middle to flats slopes. In the case of Lateritic 

Badland, variability of slopes is also seen.  0.60, 0.85, and 2.75 values indicate that badlands 

have a ridge-like high range of slope. 

 

High rage of Slope influences the overland flow, unconcentrated to unconcentrated flow, 

especially gully formation. Slope failure was also seen in this region. High slopes create 

extreme roughness. Slopes are also vulnerable to mechanical to chemical weathering. 

Laterization also controls the slope amount and gully profile and extension.  

The decadal rate of Badland extension is high. Slope segment, slope direction, and Length of 

the slope also determine this.  

7.1.6. Temperature 

7.1.6.1.Land Surface Temperature Map : 

Land Surface Temperature (LST) is defined by the National Aeronautics and Space 

Administration (NASA) Earth Observatory as how hot the “surface” of the Earth would feel 

to the touch in a particular location. Thus, land surface temperature is not the same as the air 

temperature that is included in the daily weather report.  

Figure 8:  Land Surface Temperature Map of Gangani 

https://earthobservatory.nasa.gov/global-maps/MOD_LSTD_M
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During summer the atmospheric temperature in the daytime at Gangani increases up to 45 °C. 

however, at night the temperature goes down to 25°C. This fluctuation encourages significant 

processes of mechanical weathering.  

Perfectly Badland areas show very high (> 20 °C to high Land Surface Temperature. Which 

is responsible for the Mechanical disintegration of surface material which is ultimately 

washed out in a later stage. High surface temperature also plays a pivotal role in the 

development of the Lateritic profile. High LST area shows mature developed Lateritic profile 

in Badland areas.  

 7.1.6.2.Brightness Temperature Map: 

 

Brightness temperature is the temperature of a blackbody. Computation of at-satellite 

brightness temperature is a two-stage process. At first, the DN values in the image 

are converted into at-sensor spectral radiance which is then translated into at-sensor 

brightness temperature (K). 

Satellite passive microwave radiometers measure raw antenna counts from which we 

determine the antenna temperature and then calculate the brightness temperature of the 

Earth.  Large antennas are used for the various channels of the radiometer, and during 

operation, each antenna feedhorn passes a hot and cold target to provide consistently 

calibrated raw counts.  Brightness temperature (also referred to as TB) is a measure of the 

radiance of microwave radiation traveling the top of Earth's atmosphere.  The conversion 

from radiometer counts to top-of-the-atmosphere TB is called the calibration process. Several 

calibration processing steps are required to derive the TB values.  Microwave radiometer TB 

Figure 9:  Brightness Temperature Map of Gangani 

https://www.sciencedirect.com/topics/engineering/blackbody
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are considered as climate data record and are the values from which we derive ocean 

measurements of wind speed, water vapor, evaporated water, rain rate, and sea surface 

temperature.  

We obtain antenna temperature data files for each microwave radiometer from data sources 

such as NASA, NOAA, DMSP, or NRL.  To ensure a climate-quality, inter-calibrated dataset 

of ocean products, we first reverse engineer the data in these files to raw radiometer antenna 

counts.  This process removes corrections or adjustments that may have been added by the 

data provider.  Once we have the raw counts, we move forward as described below.  

Different Factors control the Brightness temperature in the badlands of Gangani. 

Gangani has a High Brightness Temperature. Upper surface Oxidization, Laterization, Gully 

Networking, less vegetative cover and so on.  

7.1.7.1. MOISTURE INDEX MAP 

 

 

 

As used by C. W. Thornthwaite in his 1948 climatic classification: an overall measure 

of precipitation effectiveness for plant growth that takes into consideration the weighted 

influence of water surplus and water deficiency as related to water need and as they vary 

Figure 10:  Moisture Index of Gangani 

https://glossary.ametsoc.org/wiki/Climatic_classification
https://glossary.ametsoc.org/wiki/Precipitation_effectiveness
https://glossary.ametsoc.org/wiki/Water_surplus
https://glossary.ametsoc.org/wiki/Water_need
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according to season. For a given station, it is calculated by the formula (Glossery of 

Meterology, n.d.) 

                                                    Im = humidity index – 0.6 9(aridity index) 

Soil moisture is a key parameter which directly or indirectly influences the water cycle. 

Agriculture production of rabi crops in rainfed areas mainly depends on it as well as 

irrigation practices based on it. Climate change and the trend of increasing temperatures have 

a significant impact on crop production [8,12]. It is linked to various hydrological 

phenomena, such as drought, climate, and vegetation. The data collected for soil moisture 

analysis taken below the surface over the long term as well as higher temporal and spatial 

resolution data are valuable for assessing the extent and severity of drought quite accurately. 

Surface soil moisture is very sensitive and varies with space and time (Saha, Patil, Goyal, & 

Rathore, 2018). 

The soil moisture index is mainly based on land surface temperature and vegetation indices of 

the study area. In the present work, the spatial resolution of the used band is 30 m of Landsat 

8 satellite imagery downloaded using the United States Geological Survey (USGS) Earth 

Explorer website. Satellite imagery was downloaded dated 6 December 2017. Essential bands 

from the satellite images for the calculation are red and near-infrared (NIR) for the NDVI 

calculation and thermal infrared (TIR) bands for the land surface temperature (LST) 

calculation (Saha, Patil, Goyal, & Rathore, 2018). 

The soil moisture index is based on empirical parameterization of the relationship between 

land surface temperature (LST) and normalized difference vegetation index (NDVI) (Figure 

2) and calculated using Equation (1) [7,8,14,15]: 𝑆𝑀𝐼 = (𝐿𝑆𝑇𝑚𝑎𝑥 − 𝐿𝑆𝑇)/(𝐿𝑆𝑇𝑚𝑎𝑥 − 

𝐿𝑆𝑇min) (1) where, 𝐿𝑆𝑇𝑚𝑎𝑥 and 𝐿𝑆𝑇min are the maximum and minimum surface 

temperature for a given NDVI and LST is Land Surface Temperature. The surface 

temperature of a pixel for a given NDVI is derived using remote sensing data. 𝐿𝑆𝑇𝑚𝑎𝑥 and 

𝐿𝑆𝑇min are calculated using Equations (2) and (3), respectively [7,8,16]. 𝐿𝑆𝑇𝑚𝑎𝑥 = 𝑎1 ∗ 

𝑁𝐷𝑉𝐼 + 𝑏1 (2) 𝐿𝑆𝑇𝑚𝑖𝑛 = 𝑎2 ∗ 𝑁𝐷𝑉𝐼 + 𝑏2 (3) where 𝑎1, 𝑎2, 𝑏1, and 𝑏2 are the empirical 

parameters obtained by the linear regression (a present slope and b present intercept) defining 

both warm and cold edges of the date first step in SMI calculation is the conversion of digital 

number (DN) to spectral radiance (L W/𝑚2/sr/μm) using Equation (4) [6,8]: L = 𝐿𝑆𝑇𝑚𝑖𝑛 + 

(((𝐿𝑆𝑇𝑚𝑎𝑥 − 𝐿𝑆𝑇𝑚𝑖𝑛)/(𝑄𝐶𝐴𝐿𝑚𝑎𝑥 − 𝑄𝐶𝐴𝐿𝑚𝑖𝑛)) * (DN − 𝑄𝐶𝐴𝐿𝑚𝑖𝑛)) (4) 

where, 𝐿𝑆𝑇𝑚𝑖𝑛 and 𝐿𝑆𝑇𝑚𝑎𝑥 are spectral radiance calibration constants (Table 1); 

𝑄𝐶𝐴𝐿𝑚𝑎𝑥 and 𝑄𝐶𝐴𝐿𝑚𝑖𝑛 are the highest and lowest quantized calibration pixel values 

(Table 2), and DN is the Digital Number (Saha, Patil, Goyal, & Rathore, 2018). 

The soil moisture index (SMI) is defined as the proportion of the difference between the 

current soil moisture and the permanent wilting point to the field capacity and the residual 

soil moisture. The index values range from 0 to 1 with 0 indicating extreme dry conditions 

and 1 indicating extreme wet conditions (Saha, Patil, Goyal, & Rathore, 2018). 

Maximum areas of Gangani range from Dry to Low areas. In the study area ranges from Very 

dry to Dry class. Extensive Secondary lateritic profile, Formation of hardpan obstructed 

https://glossary.ametsoc.org/wiki/Season
https://glossary.ametsoc.org/wiki/Station
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infiltration but generates extensive surface and subsurface runoff and also accelerates the 

rills, gullies and sheet-like wash-out processes. Vegetation growth is also low due to the low 

amount of soil moisture content in the Badlands.  

7.1.7.2. TOPOGRAPHIC WETNESS INDEX:  

 

The Topographic Wetness Index (TWI), is a widespread index in hydrological analysis that 

describes the tendency of an area to accumulate water. The main source of data to conduct 

this kind of study is represented by the Digital Elevation Model (DEM), from which it is 

possible to obtain several topographic indexes. These topographic attributes can be easily 

extracted from DEMs using Geographic Information Systems (GIS) or specialized software 

(Pietro Mattivi, 2019). Areas prone to water accumulation (large contributing drainage areas) 

and characterized by low slope angles will be linked to high TWI values. On the other hand, 

well-drained dry areas (steep slopes) are associated with low TWI values. However, which 

particular TWI values indicate wet soils vary depending on landscape, climate and scale 

(Pietro Mattivi, 2019). Badland areas show very low TWI values. Ranges from 12 to 18. 

7.1.8. Terrain Analysis: 

Geomorphology profoundly controls the redistribution of surface materials and energy, and it 

impacts the evolution and development of surface landscape systems and ecosystems, which 

also influence and determine the form and scale of human activities to a certain extent (Yang 

et al., 1989; Pan and Li, 1996; Zhang et al., 2006; Cui et al., 2011; Chen et al., 2015a). The 

research of geomorphology is viewed as a discipline that considers the morphological 

Figure 11:  Moisture Index of Gangani 
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characteristics, formation mechanisms, distribution patterns, and evolution rules of the earth’s 

surface. The discipline attribute and research field of geomorphology indicate its foundation 

role in the field of geographical research. Since the 1970s, with the development of the theory 

and technique of modern geographical information science (GIS), the analytical methods of 

traditional geography have been profoundly improved (Jiang and Chen, 2000; Zhang et al., 

2003; Lun and Tong, 2008; Wang et al., 2009; Li et al., 2012b; Chen et al., 2015b; Li et al., 

2016; Nan et al., 2016). In the field of geomorphology, the basic expression mode of terrains 

has been fundamentally changed due to the transformation of the surface expression method. 

The terrain expression method has also been transformed from the contour map to the digital 

elevation model (DEM). With the help of DEM data, digital terrain analysis (DTA) can 

effectively extract and deeply analyze terrain derivatives and terrain features through GIS 

platforms. Tradition analytical methods in the field of geomorphology have also been 

fundamentally transformed with the emergence and improvement of DTA. From the 

perspective of research scale, DEM data with different scales can help to analyze regional 

landform patterns from the macro-perspective, the exploration of local landforms from the 

micro-perspective, and the investigation of surface reliefs and vertical landscapes from 

multiple oblique viewpoints. Thus, multi-scale DEMs can significantly improve the 

comprehensive understanding of geomorphology by using multiple scales. From the 

perspective of analytic dimensions, DTA methods based on DEM data and completee the 

automated extraction and analysis of different kinds of terrain attributes and features. The 

analytic dimensions of attributes and features have also promoted new research directions and 

revealed deep geographical knowledge based on the DTA methods. These works can 

significantly support the further exploration and understanding of deep geographical 

knowledge. From the perspective of a research paradigm, the current paradigm of 

geomorphological research can simultaneously provide quantitative, qualitative, and 

positional analysis. By contrast, the traditional paradigm of geomorphology research has 

mainly focused on analyzing qualitative descriptions and semi-quantitative expressions. This 

transformation of the research paradigm supports and can improve the understanding of 

landform characteristics, the quantitative expression of landform features, and modelling for 

related landform processes. Currently, the research of DTA based on DEM gradually forms 

the specific theory, method, and application system of geoscience. In the GIS, 

geomorphology, and surveying fields, DTA has become an influential and significant 

direction, as it combines multiple subjects and contents. However, the current research of 

DTA still has several obvious problems that need to be solved, even if DTA theories and 

methods have completed a series of improvements. A relevant problem is that the current 

DTA research centres on the expression of surface morphology and the extraction of terrain 

attributes or features, which largely limit the comprehensive understanding of landforms from 

the geomorphological ontology per- 458 Journal of Geographical Sciences perspectives (i.e., 

morphological characteristic, formation mechanism, distribution pattern, and evolution rule). 

In addition, besides surface morphology, the elements of landforms also involve genetic 

mechanisms, material components, evolution processes, and periods. In real scenarios, 

landforms take the form of different spatial objects with certain shapes on the earth’s surface. 

These aspects are not simply abstracted geometric objects but the geographical combinations 

of various spatial attributes and relationships of topographical objects. The combinations 

contain certain tectonic structures and material components and are impacted by the earth’s 

internal and external forces (Gan, 1980; Cai et al., 1996; Cui et al., 1996; Lu and An, 1998; 

Chen, 2002; Li et al., 2003; Zheng and Gao, 2003; Zhu et al., 2009; Wang, 2017). Therefore, 

landforms cannot be fully understood without knowledge about other material components 

and their characteristics. In addition, landforms cannot be further investigated without the 

knowledge about the properties and transformation patterns of the biosphere, hydrosphere, 
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and atmosphere, as they promote the development of these landforms. Thus, geomorphology-

oriented DTA requires the feature investigation of earth’s s face objects, requires the 

understanding of internal and external dynamics and processes that shape the objects, and 

necessitates the full consideration of the physical composition of the objects and their 

physicochemical properties and dynamic relationships. In addition, the theory and method of 

traditional geomorphology should be carefully studied, and the scientific tradition and 

research paradigm of geomorphological research should be fully respected. With the 

abovementioned requirements, the current DTA research can only be truly upgraded or 

improved from “form” to “process” and from “terrain” to “geomorphology.” Otherwise, DTA 

research may lead to the meaningless investigation of “digital games” with elevation data. 

This study systematically analyzes the current state of research of geomorphology- oriented 

DTA. The current state of DTA research contains the understanding of geomorphological 

ontology and geomorphological research, the modelling of surface morphology, the 

extraction of terrain aeroderivative the other terrain analytical methods. With the basic 

understanding of geomorphology-oriented DTA, this study also proposes several prospects of 

geomorphology-oriented DTA. These prospects include the value-added DEM data model, 

terrain derivatives and their spatial relations, and macro-terrain analysis (Liyang X, 2021). 

7.1.8.1. TERRAIN RUGGEDNESS INDEX: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Geomorphometry has been used in various studies, aimed at different targets. Perhaps the 

most common is the use of metrics of landslide terrains to aid automatic recognition of 

landslide-affected slopes. An underlying assumption holds that remodelling by mass 

movements markedly changes slope surface characteristics and these can be detected by 

quantitative, objective DEM (digital elevation model) analysis. This approach is particularly 

attractive for large areas, where systematic visual interpretation of DEM is hardly possible. 

Figure 12:  Terrain Ruggedness Index of Gangani 
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Thus, algorithms and procedures which would help to recognize landslide-affected terrains 

(Sekiguchi & Sato 2004, Ardizzone et al. 2007, Liu et al. 2009, Palenzuela et al. 2015) and to 

delimit terrain units most prone to future landsliding (Stolz & Huggel 2008, Petschko et al. 

2016) are sought. A common premise in these studies is that sliding and then deposition of 

the failed mass, often disintegrated in route, will result in a considerable increase of local 

topographic complexity in respect to adjacent, unaffected slope (e.g. McKean & Roering 

2004, Booth et al. 2009). However, Liu et al. (2009) followed different logic, that the surface 

exposed by the slide would have smoother topography and hence, focused on terrain patches 

less rough than the surrounding ones in the Alishan area of Taiwan. Thus, depletion areas 

may have different topographic signatures than depositional areas (M, P, & A, 2016). 

Terrain ruggedness Index Indicates how jagged or flat the terrain of a country is on average. 

Ruggedness is measured in metres of elevation difference for grid points 30 arc-seconds (926 

metres on the equator or any meridian) apart. 

 

 

7.1.8.2Roughness Index: 

 

 

Computing and analysing measures of surface (topographic) roughness is thus part of the 

geomorphometric approach and there are two main reasons why roughness is focused on. 

Surface roughness, also termed landscape, terrain, or topographic roughness in 

geomorphology is directly connected to the unevenness of surface elevation values. There are 

Figure 13:  Roughness Index of Gangani 
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many methods to measure surface roughness mathematically: the ratio of surface area and its 

projection onto a horizontal plane, frequency distributions, fractal analysis, and surface 

curvature. Recent innovations in remote sensing and geographic information systems have 

resulted in a renaissance of surface roughness in geomorphology as a component of digital 

terrain modelling 

Surface roughness is an important geomorphological variable which has been used in the 

earth and planetary sciences to infer material properties, current/past processes and the time 

elapsed since formation. No single definition exists, however within the context of 

geomorphometry we use surface roughness as an expression of the variability of a 

topographic surface at a given scale, where the scale of analysis is determined by the size of 

the landforms or geomorphic features of interest. Six techniques for the calculation of surface 

roughness were selected for an assessment of the parameter’s behaviour at different spatial 

scales and dataset resolutions. Area ratio operated independently of scale, providing 

consistent results across spatial resolutions. Vector dispersion produced results with 

increasing roughness and homogenisation of terrain at coarser resolutions and larger window 

sizes. Standard deviation of residual topography tends to highlight local features and doesn’t 

detect regional relief. The standard deviation of elevation correctly identified breaks-of-slope 

and was good at detecting regional relief. Standard deviation of slope (SDslope) also 

correctly identified smooth sloping areas and breaks-of-slope, providing the best results for 

geomorphological analysis. Standard deviation of profile curvature identified the breaks-of-

slope, although not as strongly as SD slope and it is very sensitive to noise and spurious data. 

In general, SD slope offered good performance at a variety of scales, whilst the simplicity of 

calculation is perhaps its single greatest benefit (Grohmann, Smith, & Riccomini, 2011) 

7.1.9. Sediment Transport and balance: 

7.1.9.1. Sediment Transport Index 

 

 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/remote-sensing
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Profiles exposed by gully erosion shows a wide range of variation of sediments in this area 

Deposited materials of different ages are marked by the presence of sandstones, clay, shale, 

grey micaceous schist, phylite, quartzite, epidiorite etc. A remarkable difference in geometric 

shape has been observed between the older depositions and very recent depositions (Plate 5a 

and b). The older depositions have sharper cones and smoother surface than the very recent 

depositions in this area. Evidence of iron oxide is very prominent in the depositions. 

7.1.9.2 Sediment Balance Map  

 

 

This tool can be used to calculate the sediment transport index (STI) described by Moore 

and Burch (1986). This index is derived from unit stream-power theory and is sometimes 

used in place of the length-slope factor in the revised universal soil loss equation (RUSLE) 

for slope lengths less than 100 m and slope less than 14 degrees. The index combines 

upslope contributing area (As), under the assumption that contributing area is directly 

related to discharge, and slope (B). The index is calculated as: 

STI = (m + 1) × (As / 22 13) m × sin(B / 0.0896)n 

Where As is the specific catchment area (i.e. the upslope contributing area per unit contour 

length) estimated using one of the available flow accumulation algorithms in the Hydrology 

Figure 15:  Sediment Balance Map of Gangani 
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toolbox; B is the local slope gradient in degrees; the contributing area exponent, m, is 

usually set to 0.4 and the slope exponent, n, is usually set to 1.4. Notice that As must not be 

log-transformed prior to being used; As is commonly log-transformed to enhance 

visualization of the data. The slope image can be created from the base digital elevation 

model (DEM) using the Slope tool. The input images must have the same grid dimensions. 

 

     

 

 

 

Maximum portion of Badland areas under high rate of sediment balance.  

Sediments are transported mainly in the time of heavy rainstorms. 

Sediment source: Break of Headwall of the gully. Escarpment retreat, chemical disintegration 

etc.  

From two decades, the extensions of Badland have quite declined. This is mainly due to the 

installation of check dam. 

 

Plate 2:  Field investigation at Gangani 

https://jblindsay.github.io/ghrg/Whitebox/Help/Slope.html
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7.1.10. Vegetation Conditions and mapping: 

It is evident from the various reports and records that a larger tract of the south western West 

Bengal was covered by 

dense forests in the past. 

Dense Sal forests existed 

in the east-sloping fringe 

between the eastern 

portion of Chotanagpur 

Plateau and the western 

margin of the Rahr Plain. 

Densely clothed with 

forests this valley-hill-

plateau complex 

surrounding the study area 

was known as Jangal 

Mahal (Jha, 1967). Every 

forest is naturally rooted 

on a particular type of land 

in relation to its hydro-

geomorphic and climatic  

specificities (Mather, 1986). The forests of southwestern West Bengal are rooted in highly 

metamorphosed and 

previous granite-gneiss and 

schistose rocks. The tropical 

deciduous hardwood species 

of vegetation is due to its 

regional location within 

subtropical sub-humid 

monsoon climate. This type 

of physical setting along 

with this type of forest 

vegetation has resulted in 

the formation of laterites 

and red soils (Biswas 1987). 

The village settlements both 

within and on the periphery 

of forests were so located that they could 

 easily avail of the forest products to meet their demands. However, the villagers were related 

to the forests like other organisms of the forest eco-system and their existence did not damage 

the forest ecology. The area was brought under British rule by about 1800. The processes of 

deforestation started to speed up, particularly from the period of British rule. The British 

through the Zamindars (local landlords) exploited the Sal coppice on rotations varying from 

Plate 3:  Scattered Vegetation at Eastern Gangani 

Plate 4 :  Scattered  Vegetation at  Eastern Gangani 
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less than 5 years to 15 years. Until the 1930s, vast areas of southwest Bengal was covered 

with luxuriant Sal forest (Shorea robust a). By the 1940s much of the tract was badly 

denuded, and with the enactment of the Estate Acquisition Act in 1953 all forest areas 

formerly held by the zamindars were taken over by the Forest Department of the Government 

in 1955. By the 1960s, continued pressure on forests, particularly for fuel and fodder, had 

rendered the entire forest area, about 11% of the total geographical area in south-west Bengal, 

to degraded Sal bushes. The conventional measures pursued by the Forest Department were 

found to be inadequate to protect the young regenerating Sal, resulting in poor regeneration, 

and poor relations between local people who were dependent on the forests and the Forest 

Department staff (Palit, 1990). In the revised classification of Champion and Seth (1968), the 

vegetation of the area has been classified as Tropical dry deciduous forest. Though forests do 

not exist but scattered dry deciduous vegetation (scrub forests) occur in the vicinity. The 

chief species are Sal (Shorea robusta -coppice origin, low quality and height); Kendu 

(Diospyrous melanoxylon), Mahua (.Madhuca longifolia or latifolia), Babla (Acacia arabica), 

Sissoo( Dalbergia sissoo), Haritaki (Terminalia chebula), Khejur (Phoenix sylvestris), Tal 

(Borassus flabellifer), Kul (Ziziphus maritiana), Neem (Azadiracta indica), Arjun (Terminalia 

arufuna), Kusum ( Schleichera oleosa), Palas ( Butea monosperma) etc. A little south west 

from the study area, Sal forest is under a great biotic pressure. Except very few places, Sal 

forests are distributed in a fragmented fashion. The original natural vegetation has been lost 

due to 'perturbations' - human made effect of destruction earlier. Presently, low sub-soil 

acidity, high sub-surface soil, calcium and absence of organic matter are indicative of poor 

growth and regeneration oi Sal. In most of the places the topsoil has been washed away 

which is not favourable to the ecosystem (Plate 2.3.5). Roots / stumps of fossil woods found 

in the gullies of Garhbeta badland. They reveal paleo environment in the area (Sen, 2008). 

7.1.10.1. Normalized Difference Vegetation Index: 

= (NIR -RED)/(NIR+RED) 

Landsat Surface Reflectance-derived Normalized Difference Vegetation Index (NDVI) 

products are 

produced from 

Landsat 4–5 

Thematic 

Mapper (TM), 

Landsat 7 

Enhanced 

Thematic 

Mapper Plus 

(ETM+), and 

Landsat 8-9 

Operational 

Land Imager 

(OLI)/Thermal 

Infrared Sensor 
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CORRELATION BETWEEN NDVI AND LST 

GANGANILST

(TIRS) Collection 1 and Collection 2 scenes that have been processed to Landsat Level-2 

Surface Reflectance products.  Landsat 9 = Collection 2 only 

NDVI is used to quantify vegetation greenness and is useful in understanding vegetation 

density and assessing changes in plant health. NDVI is calculated as a ratio between the red 

(R) and near infrared (NIR) values in traditional fashion:  

(NIR - R) / (NIR + R) 

In Landsat 4-7, NDVI = (Band 4 – Band 3) / (Band 4 + Band 3). 

In Landsat 8-9, NDVI = (Band 5 – Band 4) / (Band 5 + Band 4). 

 

Range of values: -1 to +1 Negative values represent clouds, waters, snow etc. Positive values 

are 0.1- 0.2 represents Soils ,0.2-0.6 stressed vegetation. 0.6-0.9 shows mainly healthy 

vegetation This NDVI 2022 shows a very stressed vegetated area Badland area shows mainly 

soil and shrubs. In most places, the topsoil has been washed away which is not favourable to 

the ecosystem. Whole Gangani shows higher values than the actual Badland area.  

 

 

 

 

Fig 17: Correlations between NDVI and LST of Gangani 

https://www.usgs.gov/landsat-missions/landsat-surface-reflectance
https://www.usgs.gov/landsat-missions/landsat-surface-reflectance
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Land surface temperature (LST) and its relationship with normalized difference vegetation 

index (NDVI) are significantly considered in this study. NDVI is a dominant factor in LST 

derivation processes and is used invariably in any LST-related study NDVI is directly used in 

the determination of land surface emissivity and thus is a significant factor for LST 

estimation. It also determines the LULC categories by their optimum threshold limits in the 

different physical environments. Being a vegetation index, NDVI depends largely on 

seasonal variation. Hence, LST is (Guha & Govil, 2020) also regulated by the change of 

seasons. Thus, seasonal evaluation of LST and NDVI is important in LST mapping and 

monitoring. The nature and strength of this relationship heavily depend on space and time 

(Guha & Govil, 2020). Correlations are made from Simple Linear Regression equations. 

 

7.1.10.2. Soil Adjusted Vegetation Index 

 

 

SAVI: The Soil vegetation index is similar to NDVI but is used in areas where vegetation 

cover is low (<40%)when a significant amount of the soil surface is exposed, the soil 

reflectance can influence the NDVI values. Light reflected from the soil can have a 

significant effect on NDVI values  (Changing the values by up to 20%). 

SAVI =( NIR -RED) / (NIR + RED +L) * (1+L).  

In the case of Gangani, SAVI values are very low. Badland areas show very low to low 

SAVI. These areas are not favourable for the growth of vegetation due to the low amount of 

moisture present in topsoil. 

Fig 18: Soil Adjusted Vegetation Index of Gangani 
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In the case of Gangani vegetation cover is very low. Ahe NDVI method is not suitable for 

this area. Badlands are not suitable for the growth of dense vegetation . Savi shws Badlands 

are prone to risk the vulnerability of extensive dunudation. The lateritic profile and The 

extremity of Badland creates discreatevegetation. Vegetation also helpfu isl for managing 

Badlands extension. From the past years SAVI values changed. Badlands extension is quite 

low or negligablnegligibleies are contiare continually increasingights. 
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7.2. Badland Denudation Processes : 

The following section deals with the morphological implications of different processes, 

changing process interactions, and spatial variations in the style of on-slope process 

interactions that lead to the formation of a badland the by development of rills and gullies 

along the slopes of a lateritic upland on the banks of the river Silabati. The valley side gully, 

hill/ upland slope gully / main gully dissected land-form systems, rea present progressive 

change in process/form relationships and potentially finite temporal and spatial limits to their 

growth. Sediment produced by erosion of the gully slopes is fed downslope to one of several 

storage areas. Suspended sediment in runoff is fed directly to the stream system and 

transported away. The sediment also accumulates in the river Silabati from derived by mass 

movement processes. The sediments also occur either as debris cones or as alluvial fans at the 

foot of the main gully channels, or as debris aprons below open slopes. Periodically, stream 

floods remove this accumulated sediment and incorporate it in the stream bedload, 

maintaining the high flux of coarse sediment through the fluvial system and maintaining 

continued erosional activity on the gully slopes (Sen, 2008).     

 

The two principal agents for this work are raindrops and flowing water. Raindrop (or rain 

splash) erosion involves the detachment of particles from soil clods by impact and their 

movement by splashing. Runoff erosion largely concerns the transportation of loose material 

(much of it often prepared by raindrop erosion) by turbulent water flowing as unconcentrated 

flow in sheets, or as concentrated flow in rills or gullies, although some detachment of 

particles also occurs in runoff erosion (Cooke & Doorncamp,1990) Thus each of these two 

types of erosion comprises its own set of forces and resistances: some forces tend to promote 

particle detachment, and others tend to resist it. In other words, the nature of soil erosion 

depends on the erosivity of raindrops and running water on the one hand and the erodibility 

(i.e. the detachability and transportability) of soil material on the other (figure 3.1.2a). The 

two are not necessarily independent and may interact (Morgan, 1983). Erodibility and 

erosivity are thus the main factors in soil erosion by water. In general erosion will be reduced 

when the value of an erodibility factor is increased (Sen, 2008). 

Raindrop erosion 

Unconcentrated flow 
sheet erosion

Concentrated flow rill 
and gully erosion

Run off erosion

Fig 19: Different Processes active in Badland 
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Erosion =/(Erosivity) (Erodibility) 

Erosivity: It can be defined as the potential ability of the rain to cause erosion, and for a 

given soil condition one heavy shower can be compared quantitatively with another and a 

numerical scale of values of erosivity can be created. 

Erodibility: It is defined as the vulnerability of the soil to erosion and for given rainfall 

conditions one soil condition can be created. Erodibility is defined as the vulnerability of soil 

to erosion, and for given rainfall conditions, one soil condition can be compared 

quantitatively with another, and a numerical scale of values of credibility can be created (Sen, 

2008). 

 

 

 

Unconcentrated Flow ;  

When soil is saturated further rainfall causes sheet flow (sheet wash). Sheet erosion is 

significant over bare duricrust surfaces and the water flow is never of uniform depth because 

of the micro-topography of the hillslope surfaces. Sheet erosion removes a thin covering of 

soil from large areas, often from entire fields, more or less, uniformly during every rain 

which produces a run-off. This type of erosion is very insidious, since it keeps the local 

people or cultivator almost ignorant of the ill effects. It is generally neglected, although the 

soil deteriorates slowly and imperceptibly. Its existence, however, can be detected by the 

muddy colour of the run-off from the fields and from the slopes which enters river Silabati 

(Sen, 2008). 

 

 

 

Fig 20: Erosional Processes active in Badland 
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Sheet Wash   

Sheet erosion is the more or less uniform removal of soil from an area without the 

development of conspicuous water channels. The channels are tiny or tortuous, complex, 

braided pattern, exceedingly numerous, and unstable; they enlarge and straighten as the 

volume of runoff increases. Sheet erosion is less apparent, particularly in its early stages, than 

other types of erosion. It can be serious on soils that have a slope gradient of only I or 2 

percent; however, it is generally more serious as slope gradient increases (Sen, 2008).                         

Concentrated Flow: 

Rill: 

Sustained concentrated flow 

of water eventually 

produces micro /small 

channels i.e. rills through 

which soil particles are 

carried. Rills may be 

ephemeral. Over 

sandy/lithomarge clay, low 

infiltration capacity poor 

vegetative cover of the 

surface and gentle gradient 

of the lateritic terrain trigger 

rill and gully erosion (Sen, 

2008). 

Gully Initiation: 

Gullies are enlarged rills which becomes permanent feature of the landscape. They are 

characterised by a head 

cut and various steps or 

Knick points along their 

course. Their size 

increases through 

headwall and bank 

corrosion (Sen, 2008).  

Gullies are almost always 

associated with 

accelerated erosion and 

therefore with landscape 

instability At Gangani 

four stages of gully 

development from initiation to stabilisation are recognized depending on their size, shape and 

rate of erosion. Different types of gully slopes can be See in the field like basal slopes, 

feeding directly to the main streams; gully-head slopes, with convergent rill systems feeding 

Plate 5:  Gully Initiation at Eastern Gangani 

Plate 6:  Gully development at Eastern Gangani 
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the main gully channel; gully-side slopes feeding laterally into a gully channel; and 

stabilizing slopes, disconnected from the gully or stream network and feeding sediment onto 

a revegetating debris slope. (Sen, 2008). 

Three tier gully development: 

Vertically 

gullies (of 

formative, 

developing, 

healing and 

stabilizing) in 

the area occur at 

different levels. 

The top level 

gullies drain the 

surface of the 

upland; the 

middle level 

channels formed 

due to the 

localized retreat 

of the cliff line 

cut into the 

lower horizons, 

and the bottom 

level gullies 

dissect the 

planation left exposed by the retreating cliff line. While three or more top level gullies empty 

in a single middle level gully channel, both middle level and bottom level gullies drain 

directly into the Silabati (Sen, 2008). 

 

                                                                                          

 

 

 

 

 

 

 

Plate 6:  Gully stabilization at Eastern Gangani 



34 
 

7.3. Temporal Change of Badland Extensions at Gangani: 

Raindrop erosion and overland flow are advocated by less vegetation, erodible bedrock, high 

range of temperature and short spanned intensive rainfall. Four stages of development of the 

badland has been identified by the Sen, et al (Table.2) (Fig.3). Formation stage is associated 

with intensive overland flow and formation of rill with less erosion due to high erosion 

resistance capacity of surface material. Formation of gully, gully widening headward erosion 

plays important role the in the development stage. Vegetation growing in the cross-sectional 

area of gully during healing stage. When slope of side wall of the guprocurescure stability 

with growth of sufficient vegetation then badland gets stabilized (Sarkar, BADLAND 

DENUDATION PROCESS AND MANAGEMENT: A CASE STUDYOF GARHBETA 

BADLAND, WEST MEDINIPUR, WEST BENGAL, INDIA, january 2019). 

Table 2: Development of Badland during 1930- 2003 

Year Affected Area(km²) Growth Rate(km²yr⁻¹) 

1930 1.45 0.017 

1968 2.10 0.031 

1995 2.95 0.055 

2001 3.28 0.60 

2003 3.40 - 

Source; (Sen, 2008) 

 Table 3: Development of badland during 2003-2018 

Year Perimeter (km) Area(km) 

2003 6.4 0.72 

2011 6.0 0.68 

2014 6.0 0.63 

2015 5.67 0.63 

2018 5.58 0.54 

Source (Sarkar, BADLAND DENUDATION PROCESS AND MANAGEMENT: A CASE 

STUDYOF GARHBETA BADLAND, WEST MEDINIPUR, WEST BENGAL, INDIA, 

january 2019) 

Table 4: Present status of Badland 

Year Perimeter (km) Area(km) 

2022 3.90 0.49 

 

Perimeter and area of polygon on multi-dated Google image.  
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CROSS SECTIONAL AREA  

Cross sectional areas also change from the 2002 to 2022.  

 

Fig 22: Cross sectional extension of Gangani 2002  
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LONG PROFILES OF GULLY CHANNEL IN WESTERN GANGANI: 2012 
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Fig 23: Cross sectional extension of Gangani 2002  

Fig 24: PROFILES OF GULLY CHANNEL IN WESTERN GANGANI: 2002 
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LONG PROFILE OF GULLY IN WESTERN 
GANGANI, 2022

Raindrop erosion and overland flow are advocated by less vegetation, erodible bedrock, a 

high range of temperature and short-spanned intensive rainfall (Sarkar, 2019). Gully channel 

of Gangani badland has been selected for observation and analysis of the development of 

badland. The length and elevation of the gully channels are increasing day by day.  The 

longitudinal profile of Gully in western Gangani is more prominent than in the eastern sector. 

The rate of growth of the selected Gully Channel in the western sector suffered rapid changes 

in elevations and slopes. In the case of length, it is also changing. Gully’s head retreat was 

seen majorly. Gully’s length also decreased because of the check dam installation.  In the 

case of 2 

Longitudinal Profile Shows 3 different section along the Gully channel.  

Gully system can be divided into three parts namely, gull} headwall. transportation zone and 

gully fan. The headwall portion of a gully has steep gradient of more than 50%. The transportation 

zone, normally the longest portion of any gully channel lies between the slope of 25% and 50%. 

Finally, the 3rd section i.e. the gully fan has the surface gradient of less than 25%. At Garhbeta 

badland sector these parts/segments of western gully channels are different from the eastern 

gullies. Slope of the transportation zone and gully fan in the western sector is more than that of 

eastern gullies. The age and maturity level of the gully channels, gradient of the lateritic upland, 

depth of laterite duricrust and pallid zone are the controlling factors of different extent of gully parts 

between eastern and western sectors (Sarkar, BADLAND DENUDATION PROCESS AND 

MANAGEMENT: A CASE STUDYOF GARHBETA BADLAND, WEST MEDINIPUR, WEST BENGAL, INDIA, 

january 2019). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 25: Profiles of gully channel in western Gangani: 2022 
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Gully head is the top most part of the gully channel.  

The detachment and downslope transport of disintegrated and fragmented material (produced 

due to different weathering processes) under the influence of gravity is a common 

phenomenon over Garhbeta badland sector. Slumping or slab failure. debris fall soil creep; 

earth flow are important types of mass movement identified in the study area. Gully headwall 

and escarpment retreat, varying sidewall slopes of rills and gullies are the topographic 

expression of such mass movement at Gangani.  

In the transportation zone elevations and slope are moderates. High concentration of 

Sediment also seen.   Discontinuous gullies have short and disrupted Transportation zone. 

Gully Fans are depositional features of Gully segment. When Gully reaches the local base 

level, they deposited their transported sediments in the form of fan like shaped features. 

Distinct Fan like structures is also found in the mouth of the major gullies.  
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Fig 25:  Comparative analysis of Gully Channel in temporal range 
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Temporal comparative analysis of Gully’ longitudinal profile in Western Gangani shows the 

changes of length and as well as elevations. Gully channel is increasing from 2002 to 2022. 

In particular this gully channels shows decreased length. Slope of the gully head wall also 

low. Retreat of escarpment, slab failure also can cause head wall retreat. 

Effect of Check Dam installation  

The most commonly applied engineering measure is the check-dam. Forces acting on a 

check-dam depend on design and type of construction material. Non-porous dams with no 

weak holes, such as those built with concrete and steel sheet, receive a strong impact from the 

dynamic and hydrostatic forces of the flow. These forces require strong anchoring ofthe dam 

into the gully banks to which much of the pressure is transmitted. In contrast, porous dams 

release part of the flow through the structure, and thereby decrease the head off low over the 

spillway and the dynamic and hydrostatic forces against the dam. Much less pressure is 

received at the banks than at non-porous dams. Since gullies, generally, are eroded from 

relatively soft soils, it is easier to design effective porous check dams than non-porous ones 

(Heede, 1977). In active gullies the objective of gully control should be to reduce the gradient 

and dissipate the energy of the flowing water. In nature, this is achieved through erosion 

down to base levels. To control a gully, a series of local base levels can be established 

through check-dams. The difference in height between the crests of successive check-dams 

should be such that the filled-up basins form steps with a mild slope. In this way, a steep 

erosive gradient is replaced by a stairway of gentle and non-erosive steps. It is important to 

first determine whether the check-dams are capable of discharging the expected runoff from 

the catchment area (Sen, 2008).  

 

After the Check dam installations, the Gully length is continuously decreased the and the 

gradient also. So, the Check dam installation is successfully in this gully. Longitudinal profile 

of Gully which located in Eastern Gangani Shows comparatively short length. Eastern 
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Fig 25:  Longitudinal profile of Eastern Gangani 
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Gangani Shows miniature level of badland. Although extensions are short compare to 

western sector. 

Identification of Meso and Micro Geomorphic Feature : 

Pipe Structure: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The formation of continuous pipes or channels underground is quite common in the coarse 

soils of gully eroded lateritic topography of Paschim Medinipur. Pipes occur when surface 

water infiltrates through the soil surface and moves downward until it comes to a less 

permeable layer. In Gangani badland Sector, a zone of medium grained sand with a large, 

well preserved erosional channel exhibits a feature which has been called the pipe structure 

(Mallick and Niyogi 1972). The feature resembles nearly cylindrical pipes of which the 

central portion is either hollow or is tilled with a white kaolinitic material. The diameter of 

the pipes varies from 0.5 cm to 20 cm. The walls of the pipes are generally uniformly thick 

and hard and contain many sand grains cemented by iron oxide. Pipes branch at all possible 

angles and are mostly vertical but inclined or even horizontal pipes are not uncommon. The 

zone containing pipes is about 1.0m to 2.5m thick. The origin of pipe structure is not clear. 

These appear to be the less lateralised version of the hard pipes and may represent paths of 

Plate 7:  Pipe formation at Eastern Gangani 
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percolation of vadose water created by roots or in some other manner (Fig 4.1.4.3 a). It is 

possible that hard pipes of the Gangani profile have formed in the same way where decayed 

roots of plants created such path for percolating water. Subsequent cementation may have 

taken place through normal lateritic processes. Evidence in support of this view is the 

branching pattern of these pipes resembling that of roots (Mallick and Niyogi, 1972). The 

local gradient of these pipes (made by tree roots) is much steeper than the overall slope of the 

upland. Severe erosion takes place in these pipes, leading to their enlargement. Ultimately, 

the roof of the pipe collapses by itself and a new gully head is created (Sen, 2008). 
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Gully Fan 

This is a unique depositional 

feature, occurrence of which takes 

place when gullies meet river 

Silai. Distinct Fan like structures 

is also found in the mouth of the 

major gullies. 

 

 

 

 

 

Plate 8:  Gully fan formation 

at the mouth of the 

discontinuous channel 

Bioturbation: Work of Ants 
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Mesa and Butte like structure 

In the central part between eastern and western gully sector mesas have been developed 

(about 15m - 20m high) by fluv ial action which is capped by top level duricrust. The buttes 

have also formed by flow dissection (3m - 4m high) which are capped by thin indurated 

horizons present I the pallid zone 

 

 

Plate 9:  Butte like structure at Eastern Gangani  
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Overland flow crossing a bank will often follow existing structural voids in the banks, such as 

desiccation or tension cracks and/or biotic holes. Especially the latter ones seem to play a 

very important role in the study area. It has been observed that burrowing animals (e.g. 

moles, rats, rabbits) tend to create holes leading to pipes in the gully side slope, which 

sometimes create a complex piped network. 

 

 

 

 

 

 

 

Plate 10:  Hole formation Eastern Gangani  
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Pinnacles 

The characteristic erosion pattern which leaves high pinnacles in gully sides and bottoms is 

usually associated with difficult soils which are highly erodible (Hudson, 1981). This erosion 

is always associated with deep vertical rills in the gully sides, and these cut back rapidly until 

they join and leave the isolated pinnacles. A more resistant soil layer of gravel of ten caps the 

pinnacle. Gully control or any reclamation is always difficult when pinnacle erosion is 

evident. Pinnacles are seen along the valley side gullies in the eastern sector of the badland. 

Plate 11:  Pinnacles at Eastern Gangani  

 



46 
 

 

Major Findings: 

➢ Laterization processes and specifically Lateritic profile has been observed from the 

field investigation. Hard pan also identified which is responsible for the surface 

processes and playing a distinguished role in Badland formations. 

➢ Geologic formation is identical in this badland area. Adjacent places are showing 

different lithologic and geologic formations. 

➢ Areal Extensions of Gangani badland shows the positive affect of Management 

options which have been taken. 

➢ Longitudinal profile Of Gully channel also affected by check dam which have 

controlled the length of this. 

➢ Soil adjusted vegetation Index also shows low amount of vegetation compare to 

adjoining areas which reflects Badlands present conditions. Eastern Gangani have 

better vegetation value compare to western. Its obvious, Western area have much 

more profound Badland characters. 

➢ The sediment Transportation rate also the high in western Badland sector.  

➢ Rainfall-Runoff processes create different sub surfaces processes, which have 

identified from pipe, tunnel  

 

 

Conclusions: 

This research focuses on fundamental issues of badland geomorphology, in the context of a 

badland developed in the lateritic belt of eastern India. The study deals with monitoring of 

processes responsible for the genesis of badlands, spatial analysis of landforms and micro 

features associated with the ravinous-gullied terrain. The research includes application of 

remote sensing, system aided positioning and mapping tools to map the rill, gully network 

and to record changes in the badland. Based on the results of this research work various 

preventive and restorative measures have been suggested for the area and the discussion is 

backed by a few real life examples from experiments carried out in the study area The 

problem is addressed in the realm of today’s global perspective of soil erosion and corrective 

role of national and state government towards it The problem has got priority of all concerned 

since it is a major agenda of environment management of21st century. Generally all 

geomorphic environmental system is characterized by inbuilt mechanism of self regulation 

and self-maintenance. The geomorphic environmental system maintains the state of 

equilibrium and is capable of absorbing the effects of any change caused by the natural 

processes to some extent. However, in the study area, since the changes are brought in by 

external factors, viz. anthropogenic factor, the resilience of the self-regulatory mechanism of 

the natural geomorphic system is destabilized and geo-environmental problems like 

accelerated rate of soil erosion, gully formation are created which later generate a chain of 

adverse effects including ground water fluctuation, lack of soil moisture, cohesiveness and 

nutrients. Historically deforestation, overgrazing and unscientific landuse practices were the 
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main causes behind destabilization and consequent environmental degradation ofthe lateritic 

landscape of Ganganir danga which continues to interfere advertently in the present 

functioning ofnatural fluvial system and morphometric variables in spatio temporal context 

(Sen, J; 2008). 
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9. APENDIX 

Data Table  

1. Geological Formation  
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Geomorphological Origin Map 
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22.86223989317092276, 87.34550496842676637 
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22.86087061304453272, 87.34311478853609856 

22.86039356536099021, 87.34266314962970057 

22.86027503253397342, 87.3424043439556641 

22.85991707301693054, 87.34195255800995028 

22.85973878579705598, 87.34156480090449293 

22.85938110097331588, 87.34104839330589698 

22.85914319625268121, 87.34053213538321359 

22.85896504322700196, 87.34027333687842543 

22.85860707840241801, 87.33995065872642272 

22.85848826241729626, 87.3394342565325843 

22.85825035368983649, 87.33878934877726863 

22.85819197495310817, 87.33807981647836982 

22.85807397746055969, 87.33762848494943398 

22.85807493544757207, 87.33711267748900298 

22.85807602881943268, 87.33653239392914713 

22.85807725694330728, 87.33601658551695834 

22.85807834672907646, 87.33550107216105118 

22.85819894058139568, 87.3349209340002659 

22.85825991537366875, 87.33434079573650877 

22.85832088810676765, 87.33401870683510992 

22.85844106902565898, 87.3335036274448413 

22.85874091409890241, 87.33311706106951533 

22.85886122967733414, 87.3326015407845091 

22.85898181434095378, 87.33202168784413288 

22.85916228413701035, 87.33157078839761311 

22.85934248305560601, 87.33099093260106827 

484015 Fluvial Origin 
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22.8595229487689906, 87.33054017372445799 

22.85976289830283648, 87.33052134951896051 

22.85977604322308565, 87.3308000020133619 

22.86016999915374726, 87.33081874427534785 

22.86032993348869979, 87.33127784211200151 

22.86015312371424457, 87.33188895810114616 

22.859831148083952, 87.33252144631332214 

22.85949083056961229, 87.33302965591852285 

22.85916517169836837, 87.33395581674886898 

22.85870163401673238, 87.33481468042371887 

22.85836939232885001, 87.33493418215128656 

22.85846915634394705, 87.33493415965239137 

22.85846917343398843, 87.33392254404823518 

22.85900605915239936, 87.33318160548357412 

22.85947621442157285, 87.33244383538519173 

22.85987007522377112, 87.33109018108773114 

22.86070034102311865, 87.33087992218771944 

22.86085198620250125, 87.3309500017370226 

22.86144999972523451, 87.33097605051393941 

22.86156591660629545, 87.33102720791521278 

22.86152394329116078, 87.33195387333462634 

22.86077674920858627, 87.33288094673650903 

22.86020118497388864, 87.33363326412599292 

22.85966212252899865, 87.33363329004095021 

22.85966209540817928, 87.33368433691836685 

22.85962588205661561, 87.33455286406694995 

22.85928078572498023, 87.33535390228415451 

22.8589922866371289, 87.3361581209582738 

22.85876023551344716, 87.33621171583639864 

22.85875334725657382, 87.33696201203927956 

22.85864335856620144, 87.33813856654043661 

22.85869958041645233, 87.33937693640110922 

22.85886858045435233, 87.3404922058716835 

22.8592681907618207, 87.34135966972840492 

22.85972478138121389, 87.34138956610728144 

22.85974278458729714, 87.34227787402028298 

22.86024901013539079, 87.34266162811675827 

22.86046724722767109, 87.34328662036942603 

22.86091983274599926, 87.34439746129937987 

22.8617259301448712, 87.34489919974799932 

22.86209973344378454, 87.34570003938426908 

22.86269872354416677, 87.34641593494484368 

22.86343339487597603, 87.34731387610594311 

22.8643573693370179, 87.347862419067269 

22.86492076380795169, 87.34843050680838417 

22.86550218132530787, 87.34902186352809395 

22.86636584036228825, 87.34917658263000817 

22.86659133820029766, 87.34948117326464967 

22.8670927745629271, 87.34970190429135073 

22.86698766455585385))) 
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MultiPolygon (((87.33114347935892852 

22.86231097383366873, 87.33132274828169272 

22.86219412468782153, 87.33284460154577289 

22.86090900374892598, 87.33285279181924921 

22.86089908862180664, 87.33341942854809759 

22.86041912687472788, 87.33362488077749219 

22.86022673433035735, 87.33414043426562046 

22.86003594903082359, 87.33422135221667304 

22.86004639458830212, 87.33450131836777075 

22.85987603786021793, 87.33450100503382885 

22.8597483940473758, 87.3340367741604382 

22.85974935360697557, 87.33363326412599292 

22.85966212252899865, 87.33288094673650903 

22.86020118497388864, 87.33195387333462634 

22.86077674920858627, 87.33102720791521278 

22.86152394329116078, 87.33097605051393941 

22.86156591660629545, 87.33114347935892852 

22.86231097383366873))) 

484022 Fluvial Origin 

MultiPolygon (((87.35018000184219034 

22.86675999906765711, 87.35064000147231411 

22.86658999932157954, 87.35179000144702854 

22.86636999906788859, 87.3521400014002154 

22.86636999906762213, 87.3522500019762731 

22.86592999946124749, 87.35200000123798247 

22.86430999939840092, 87.35197000165277359 

22.86364999953934785, 87.35273000162807477 

22.86329999958618586, 87.35342000197258017 

22.86308999889467231, 87.35414000190205286 

22.86298999967851131, 87.35509000164663007 

22.86301999926257267, 87.35575000150711844 

22.86309999935400583, 87.35564000182981204 

22.86244999905677489, 87.35500000199188264 

22.86151999933755263, 87.35394000167033823 

22.8602099991819756, 87.35326000178635297 

22.85924999897859777, 87.35165000128078816 

22.85703999958785815, 87.35040000119003878 

22.85541999952577896, 87.34894000130697123 

22.85345999907319126, 87.34698000174739718 

22.85094999933795634, 87.34626000181758343 

22.85025999899524862, 87.3462800018405261 

22.85013999885734037, 87.34580000128789834 

22.84998999913496931, 87.34497000168126135 

22.84957999911412685, 87.34422000126728847 

22.84902999893230557, 87.34376000163706522 

22.84899999934786052, 87.34322000191482971 

22.8490299989330623, 87.34265000170850612 

22.84930999925528283, 87.34223000122506164 

22.84930999925560258, 87.34151000129529052 

22.84872999948895966, 87.34090000194200343 

484212 Denudational Origin 
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22.84862999937450923, 87.33984000162126904 

22.84873999905206787, 87.33937000152998564 

22.84887999921334156, 87.33830000164763874 

22.84953999907323663, 87.337880001164379 

22.84987999946431003, 87.33727000181129085 

22.85005999967163959, 87.33608000179047792 

22.85002999918836863, 87.33495000183850721 

22.84964999965192689, 87.3335300020026466 

22.8496599992148326, 87.33159000156821605 

22.8497699988930556, 87.33070000189304949 

22.85033999909910207, 87.33067000140887615 

22.85035999912209448, 87.33004712853158935 

22.85109229612395154, 87.33009590554569002 

22.85131572398753974, 87.3303026807369065 

22.85150650488034785, 87.3303549514743338 

22.85179321083856152, 87.33061342109397174 

22.85203168686739872, 87.33066557759320858 

22.85227058997785221, 87.33066592462000699 

22.85241399667614459, 87.33066661778386219 

22.85270080921014468, 87.33066719669452027 

22.85293982005540414, 87.33061619539914489 

22.85317893791934907, 87.33061665709985277 

22.8533701472077162, 87.33056554126871163 

22.85356146251801945, 87.33056600396675151 

22.85375267088220852, 87.33056658221862278 

22.85399168179316121, 87.33056727512264672 

22.85427849528763389, 87.33056774610946604 

22.85447390485634145, 87.33056774344500184 

22.85447393104805158, 87.33056796912335074 

22.85456528715230462, 87.33056796847992587 

22.85456531506229183, 87.33068017597960875 

22.85470332802727, 87.33068017735725164 

22.85470335765551653, 87.33066811884687297 

22.85499318365178212, 87.33066811626592596 

22.85499321163913677, 87.33066811183093137 

22.85499324149953182, 87.33061267915736892 

22.85533501664460232, 87.33061267072201872 

22.85533504396627436, 87.33061265938034978 

22.85533507140402421, 87.33029997129141009 

22.8559159677489987, 87.33029995700155723 

22.85591599440499166, 87.33029994069065083 

22.8559160193426969, 87.33001495727124563 

22.85632602881823416, 87.33001495271089709 

22.8563260559851571, 87.32991121602256612 

22.85683801156290684, 87.32991121154570635 

22.85683804052549561, 87.32991120803762897 

22.85683806944939889, 87.32986602635827467 

22.85742852156218774, 87.32986602575660129 

22.85742855037002741, 87.32986602414436561 

22.85742857831872143, 87.32988337346991159 
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22.85800216565702669, 87.32988337185771854 

22.85800219360572783, 87.32988337024551129 

22.85800222155442896, 87.32989351722193305 

22.85924408060656532, 87.32989351560979685 

22.8592441085552629, 87.32989351403939793 

22.85924413740178807, 87.32988007862520874 

22.85945798127646356, 87.33051000122966911 

22.85975999913248202, 87.33052134951896051 

22.85977604322308565, 87.33054017372445799 

22.85976289830283648, 87.33099093260106827 

22.8595229487689906, 87.33157078839761311 

22.85934248305560601, 87.33202168784413288 

22.85916228413701035, 87.3326015407845091 

22.85898181434095378, 87.33311706106951533 

22.85886122967733414, 87.3335036274448413 

22.85874091409890241, 87.33401870683510992 

22.85844106902565898, 87.33434079573650877 

22.85832088810676765, 87.3349209340002659 

22.85825991537366875, 87.33550107216105118 

22.85819894058139568, 87.33601658551695834 

22.85807834672907646, 87.33653239392914713 

22.85807725694330728, 87.33711267748900298 

22.85807602881943268, 87.33762848494943398 

22.85807493544757207, 87.33807981647836982 

22.85807397746055969, 87.33878934877726863 

22.85819197495310817, 87.3394342565325843 

22.85825035368983649, 87.33995065872642272 

22.85848826241729626, 87.34027333687842543 

22.85860707840241801, 87.34053213538321359 

22.85896504322700196, 87.34104839330589698 

22.85914319625268121, 87.34156480090449293 

22.85938110097331588, 87.34195255800995028 

22.85973878579705598, 87.3424043439556641 

22.85991707301693054, 87.34266314962970057 

22.86027503253397342, 87.34311478853609856 

22.86039356536099021, 87.34356732903194143 

22.86087061304453272, 87.34401942197405333 

22.86116840110808468, 87.34440718951003646 

22.86152607999109065, 87.34505271883188016 

22.86182344559111712, 87.34550496842676637 

22.86218098122345666, 87.34589198698381551 

22.86223989317092276, 87.34621558758553306 

22.86271721295029735, 87.34679725517281668 

22.86325372272226986, 87.34718503480611673 

22.86361139358165673, 87.34763744866670265 

22.8640286761869298, 87.34796075535403759 

22.86438648665613727, 87.34847795761115208 

22.86492313071335758, 87.34867231033217649 

22.86528122206172142, 87.34906116929209929 

22.86605715636995484, 87.34930042883458157 
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22.86653921454428939, 87.34960630427337946 

22.8668448284618897, 87.34970190429135073 

22.86698766455585385, 87.35018000184219034 

22.86675999906765711))) 

MultiPolygon (((87.34948117326464967 

22.8670927745629271, 87.34917658263000817 

22.86659133820029766, 87.34902186352809395 

22.86636584036228825, 87.34843050680838417 

22.86550218132530787, 87.347862419067269 

22.86492076380795169, 87.34731387610594311 

22.8643573693370179, 87.34641593494484368 

22.86343339487597603, 87.34570003938426908 

22.86269872354416677, 87.34489919974799932 

22.86209973344378454, 87.34439746129937987 

22.8617259301448712, 87.34328662036942603 

22.86091983274599926, 87.34266162811675827 

22.86046724722767109, 87.34227787402028298 

22.86024901013539079, 87.34138956610728144 

22.85974278458729714, 87.34135966972840492 

22.85972478138121389, 87.3404922058716835 

22.8592681907618207, 87.33937693640110922 

22.85886858045435233, 87.33813856654043661 

22.85869958041645233, 87.33696201203927956 

22.85864335856620144, 87.33621171583639864 

22.85875334725657382, 87.3361581209582738 

22.85876023551344716, 87.33535390228415451 

22.8589922866371289, 87.33455286406694995 

22.85928078572498023, 87.33368433691836685 

22.85962588205661561, 87.33363329004095021 

22.85966209540817928, 87.33363326412599292 

22.85966212252899865, 87.3340367741604382 

22.85974935360697557, 87.33450100503382885 

22.8597483940473758, 87.33450131836777075 

22.85987603786021793, 87.33507000198186176 

22.85952999931437901, 87.33682000174782445 

22.85919999938344915, 87.33879000176716545 

22.85918999892077963, 87.34138000160157844 

22.86048999951344385, 87.34179000162401962 

22.86081999944266485, 87.34579000173366126 

22.86415999968052404, 87.34850000170737871 

22.86755999908895731, 87.34948117326464967 

22.8670927745629271)),((87.32978000173820021 

22.8594099991805102, 87.32988007862520874 

22.85945798127646356, 87.32989351403939793 

22.85924413740178807, 87.32989351560979685 

22.8592441085552629, 87.32989351722193305 

22.85924408060656532, 87.32988337024551129 

22.85800222155442896, 87.32988337185771854 

22.85800219360572783, 87.32988337346991159 

646661 Water Bodies 
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22.85800216565702669, 87.32986602414436561 

22.85742857831872143, 87.32986602575660129 

22.85742855037002741, 87.32986602635827467 

22.85742852156218774, 87.32991120803762897 

22.85683806944939889, 87.32991121154570635 

22.85683804052549561, 87.32991121602256612 

22.85683801156290684, 87.33001495271089709 

22.8563260559851571, 87.33001495727124563 

22.85632602881823416, 87.33029994069065083 

22.8559160193426969, 87.33029995700155723 

22.85591599440499166, 87.33029997129141009 

22.8559159677489987, 87.33061265938034978 

22.85533507140402421, 87.33061267072201872 

22.85533504396627436, 87.33061267915736892 

22.85533501664460232, 87.33066811183093137 

22.85499324149953182, 87.33066811626592596 

22.85499321163913677, 87.33066811884687297 

22.85499318365178212, 87.33068017735725164 

22.85470335765551653, 87.33068017597960875 

22.85470332802727, 87.33056796847992587 

22.85456531506229183, 87.33056796912335074 

22.85456528715230462, 87.33056774344500184 

22.85447393104805158, 87.33056774610946604 

22.85447390485634145, 87.33048374340569353 

22.85447090190857011, 87.3304837359390973 

22.85447092919154599, 87.33027711598079179 

22.85497921066301785, 87.33027710362853213 

22.85497923724160785, 87.33027709034924158 

22.85497926475671093, 87.32992006798836826 

22.85563497884260187, 87.32992005171912808 

22.85563500467810272, 87.32992003536641334 

22.85563502871795905, 87.32957252019583905 

22.85606190490947398, 87.32957251466662285 

22.85606193211509662, 87.32944899279878825 

22.85655407838783404, 87.32944898836355208 

22.85655410824825395, 87.32944898578240611 

22.85655413623565479, 87.32942908568183782 

22.85752750760716268, 87.32942908314247177 

22.85752753649239821, 87.32942908056135423 

22.85752756447980261, 87.32944398961257093 

22.8586549875345959, 87.32944398703151023 

22.8586550155220003, 87.32944398546098341 

22.85865504436854323, 87.32945354816382633 

22.85914755616821026, 87.32978000173820021 

22.8594099991805102)),((87.33087992218771944 

22.86085198620250125, 87.33109018108773114 

22.86070034102311865, 87.33244383538519173 

22.85987007522377112, 87.33318160548357412 

22.85947621442157285, 87.33392254404823518 

22.85900605915239936, 87.33493415965239137 
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22.85846917343398843, 87.33493418215128656 

22.85846915634394705, 87.33481468042371887 

22.85836939232885001, 87.33395581674886898 

22.85870163401673238, 87.33302965591852285 

22.85916517169836837, 87.33252144631332214 

22.85949083056961229, 87.33188895810114616 

22.859831148083952, 87.33127784211200151 

22.86015312371424457, 87.33081874427534785 

22.86032993348869979, 87.33087992218771944 

22.86085198620250125)),((87.33115000196777089 

22.86233999939885919, 87.33132274828169272 

22.86219412468782153, 87.33114347935892852 

22.86231097383366873, 87.33115000196777089 

22.86233999939885919)),((87.332950001340933 

22.86081999944941856, 87.33422135221667304 

22.86004639458830212, 87.33414043426562046 

22.86003594903082359, 87.33362488077749219 

22.86022673433035735, 87.33341942854809759 

22.86041912687472788, 87.33285279181924921 

22.86089908862180664, 87.33284460154577289 

22.86090900374892598, 87.332950001340933 

22.86081999944941856))) 

 

Data table of Correlation between NDVI and LST 

wkt_geom fid id left top right bottom GANGANINDVI GANGANILST 

Point 
(533776.95090000005438924 
2527851.06650000018998981) 

11 11 533727 2527901 533827 2527801 0.2431083 19.48604775 

Point 
(533776.95090000005438924 
2527751.06650000018998981) 

12 12 533727 2527801 533827 2527701 0.2582559 19.57556534 
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Point 
(533776.95090000005438924 
2527651.06650000018998981) 

13 13 533727 2527701 533827 2527601 0.226465 19.69995499 

Point 
(533876.95090000005438924 
2527951.06650000018998981) 

31 31 533827 2528001 533927 2527901 0.3490709 19.34866905 

Point 
(533876.95090000005438924 
2527851.06650000018998981) 

32 32 533827 2527901 533927 2527801 0.2935707 19.40368843 

Point 
(533876.95090000005438924 
2527751.06650000018998981) 

33 33 533827 2527801 533927 2527701 0.3733514 19.31116867 

Point 
(533876.95090000005438924 
2527651.06650000018998981) 

34 34 533827 2527701 533927 2527601 0.3037181 19.38124085 
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Point 
(533876.95090000005438924 
2527551.06650000018998981) 

35 35 533827 2527601 533927 2527501 0.3397436 19.56279564 

Point 
(533876.95090000005438924 
2527451.06650000018998981) 

36 36 533827 2527501 533927 2527401 0.1878874 20.02252197 

Point 
(533876.95090000005438924 
2527151.06650000018998981) 

39 39 533827 2527201 533927 2527101 0.2376567 19.85878944 

Point 
(533976.95090000005438924 
2528251.06650000018998981) 

49 49 533927 2528301 534027 2528201 0.0571898 19.6009388 

Point 
(533976.95090000005438924 
2528151.06650000018998981) 

50 50 533927 2528201 534027 2528101 0.2161616 19.66020966 



67 
 

Point 
(533976.95090000005438924 
2528051.06650000018998981) 

51 51 533927 2528101 534027 2528001 0.2551674 19.4137764 

Point 
(533976.95090000005438924 
2527951.06650000018998981) 

52 52 533927 2528001 534027 2527901 0.3170691 19.44096184 

Point 
(533976.95090000005438924 
2527851.06650000018998981) 

53 53 533927 2527901 534027 2527801 0.2736029 19.62524223 

Point 
(533976.95090000005438924 
2527751.06650000018998981) 

54 54 533927 2527801 534027 2527701 0.2786236 19.47597122 

Point 
(533976.95090000005438924 
2527651.06650000018998981) 

55 55 533927 2527701 534027 2527601 0.27443 19.65503311 



68 
 

Point 
(533976.95090000005438924 
2527551.06650000018998981) 

56 56 533927 2527601 534027 2527501 0.2759762 19.76929474 

Point 
(533976.95090000005438924 
2527451.06650000018998981) 

57 57 533927 2527501 534027 2527401 0.2162273 20.03730202 

Point 
(533976.95090000005438924 
2527351.06650000018998981) 

58 58 533927 2527401 534027 2527301 0.2227937 20.02488518 

Point 
(533976.95090000005438924 
2527251.06650000018998981) 

59 59 533927 2527301 534027 2527201 0.1943145 19.92835045 

Point 
(533976.95090000005438924 
2527151.06650000018998981) 

60 60 533927 2527201 534027 2527101 0.2110448 19.94069481 



69 
 

Point 
(533976.95090000005438924 
2527051.06650000018998981) 

61 61 533927 2527101 534027 2527001 0.272432 20.00245285 

Point 
(534076.95090000005438924 
2528151.06650000018998981) 

71 71 534027 2528201 534127 2528101 0.070683 19.54867935 

Point 
(534076.95090000005438924 
2528051.06650000018998981) 

72 72 534027 2528101 534127 2528001 0.2315097 19.52839851 

Point 
(534076.95090000005438924 
2527951.06650000018998981) 

73 73 534027 2528001 534127 2527901 0.2862332 19.55058479 

Point 
(534076.95090000005438924 
2527851.06650000018998981) 

74 74 534027 2527901 534127 2527801 0.3407657 19.80130196 



70 
 

Point 
(534076.95090000005438924 
2527751.06650000018998981) 

75 75 534027 2527801 534127 2527701 0.2692371 19.94296455 

Point 
(534076.95090000005438924 
2527651.06650000018998981) 

76 76 534027 2527701 534127 2527601 0.2813735 19.8958149 

Point 
(534076.95090000005438924 
2527551.06650000018998981) 

77 77 534027 2527601 534127 2527501 0.2057535 19.8787365 

Point 
(534076.95090000005438924 
2527451.06650000018998981) 

78 78 534027 2527501 534127 2527401 0.204186 19.98782158 

Point 
(534076.95090000005438924 
2527351.06650000018998981) 

79 79 534027 2527401 534127 2527301 0.2150327 20.03977776 



71 
 

Point 
(534076.95090000005438924 
2527251.06650000018998981) 

80 80 534027 2527301 534127 2527201 0.1957635 20.0571785 

Point 
(534076.95090000005438924 
2527151.06650000018998981) 

81 81 534027 2527201 534127 2527101 0.2132142 19.88118553 

Point 
(534076.95090000005438924 
2527051.06650000018998981) 

82 82 534027 2527101 534127 2527001 0.2039257 19.95558357 

Point 
(534076.95090000005438924 
2526951.06650000018998981) 

83 83 534027 2527001 534127 2526901 0.2330089 20.10657501 

Point 
(534176.95090000005438924 
2528051.06650000018998981) 

93 93 534127 2528101 534227 2528001 0.2202081 19.64029121 
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Point 
(534176.95090000005438924 
2527951.06650000018998981) 

94 94 534127 2528001 534227 2527901 0.1918977 19.70253563 

Point 
(534176.95090000005438924 
2527851.06650000018998981) 

95 95 534127 2527901 534227 2527801 0.246128 19.87610054 

Point 
(534176.95090000005438924 
2527751.06650000018998981) 

96 96 534127 2527801 534227 2527701 0.2943264 20.0518837 

Point 
(534176.95090000005438924 
2527651.06650000018998981) 

97 97 534127 2527701 534227 2527601 0.1906014 20.02749062 

Point 
(534176.95090000005438924 
2527551.06650000018998981) 

98 98 534127 2527601 534227 2527501 0.2459801 19.99015617 
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Point 
(534176.95090000005438924 
2527451.06650000018998981) 

99 99 534127 2527501 534227 2527401 0.2123781 20.02000237 

Point 
(534176.95090000005438924 
2527351.06650000018998981) 

100 100 534127 2527401 534227 2527301 0.2154795 19.96546936 

Point 
(534176.95090000005438924 
2527251.06650000018998981) 

101 101 534127 2527301 534227 2527201 0.2075871 19.96796608 

Point 
(534176.95090000005438924 
2527151.06650000018998981) 

102 102 534127 2527201 534227 2527101 0.1989177 19.86883545 

Point 
(534176.95090000005438924 
2527051.06650000018998981) 

103 103 534127 2527101 534227 2527001 0.204523 19.7273159 



74 
 

Point 
(534176.95090000005438924 
2526951.06650000018998981) 

104 104 534127 2527001 534227 2526901 0.3050276 19.75181198 

Point 
(534276.95090000005438924 
2528051.06650000018998981) 

114 114 534227 2528101 534327 2528001 0.0895391 19.69283485 

Point 
(534276.95090000005438924 
2527951.06650000018998981) 

115 115 534227 2528001 534327 2527901 0.2372957 19.7719059 

Point 
(534276.95090000005438924 
2527851.06650000018998981) 

116 116 534227 2527901 534327 2527801 0.2764431 19.7891674 

Point 
(534276.95090000005438924 
2527751.06650000018998981) 

117 117 534227 2527801 534327 2527701 0.1923738 20.14630508 



75 
 

Point 
(534276.95090000005438924 
2527651.06650000018998981) 

118 118 534227 2527701 534327 2527601 0.1997387 20.09926796 

Point 
(534276.95090000005438924 
2527551.06650000018998981) 

119 119 534227 2527601 534327 2527501 0.2152467 19.98281097 

Point 
(534276.95090000005438924 
2527451.06650000018998981) 

120 120 534227 2527501 534327 2527401 0.2173489 19.95056534 

Point 
(534276.95090000005438924 
2527351.06650000018998981) 

121 121 534227 2527401 534327 2527301 0.1998326 19.9060173 

Point 
(534276.95090000005438924 
2527251.06650000018998981) 

122 122 534227 2527301 534327 2527201 0.2265846 19.91335106 



76 
 

Point 
(534276.95090000005438924 
2527151.06650000018998981) 

123 123 534227 2527201 534327 2527101 0.2014214 19.77947044 

Point 
(534276.95090000005438924 
2527051.06650000018998981) 

124 124 534227 2527101 534327 2527001 0.1657074 19.76467514 

Point 
(534276.95090000005438924 
2526951.06650000018998981) 

125 125 534227 2527001 534327 2526901 0.2550889 19.78426933 

Point 
(534376.95090000005438924 
2527951.06650000018998981) 

136 136 534327 2528001 534427 2527901 0.1848119 19.74474716 

Point 
(534376.95090000005438924 
2527851.06650000018998981) 

137 137 534327 2527901 534427 2527801 0.2634915 19.59545136 



77 
 

Point 
(534376.95090000005438924 
2527751.06650000018998981) 

138 138 534327 2527801 534427 2527701 0.3072841 20.14341354 

Point 
(534376.95090000005438924 
2527651.06650000018998981) 

139 139 534327 2527701 534427 2527601 0.2071429 20.0769558 

Point 
(534376.95090000005438924 
2527551.06650000018998981) 

140 140 534327 2527601 534427 2527501 0.1975217 20.00515175 

Point 
(534376.95090000005438924 
2527451.06650000018998981) 

141 141 534327 2527501 534427 2527401 0.1914018 19.79439926 

Point 
(534376.95090000005438924 
2527351.06650000018998981) 

142 142 534327 2527401 534427 2527301 0.2032827 19.8315773 



78 
 

Point 
(534376.95090000005438924 
2527251.06650000018998981) 

143 143 534327 2527301 534427 2527201 0.1855264 19.81923485 

Point 
(534376.95090000005438924 
2527151.06650000018998981) 

144 144 534327 2527201 534427 2527101 0.1933461 19.72240448 

Point 
(534376.95090000005438924 
2527051.06650000018998981) 

145 145 534327 2527101 534427 2527001 0.1994969 19.71988297 

 

Data table of Cross profile 2022 

X 
VALUES Z VALUES 

0 55 

36.87716 55 

73.75431 53 

110.6315 49 

147.5086 48 

184.3858 48 

221.2629 47 

258.1075 44 

294.952 45 

331.7965 44 

368.6411 42 

405.4856 41 

440.1389 40 

474.7922 40 
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509.4454 42 

545.0532 44 

580.661 46 

616.2688 44 

651.8766 45 

687.4844 47 

745.1024 53 

795.097 55 

800.8485 55 

800.8485 55 

 

Data table of Cross section profile of 2002 

 

X values Z values 
0 53 

2.672905 53 

6.693666 53 

10.82627 53 

15.40086 53 

22.13835 53 

29.25292 53 

38.40209 53 

81.24442 49 

122.0372 48 

162.83 47 

206.2276 45 

249.6251 45 

293.0227 43 

336.1556 42 

379.2886 41 

422.4215 40 

461.9188 42 

501.4161 44 

540.9135 46 

580.4108 44 

614.1967 45 

647.9827 47 

681.7687 49 

719.837 55 

720.4999 55 

720.4999 55 

720.4999 0 

800 0 

 

Data table of Gully  Long profile of 2022 
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X 
VALUES Z VALUES 

0 38 

56.95975 40 

61.84002 41 

86.6314 41 

107.4641 41 

115.956 41 

130.3806 41 

150.3125 41 

176.3533 40 

191.8822 40 

215.3789 41 

241.2093 42 

264.2797 44 

280.0727 45 

298.4143 47 

316.7199 47 

337.0462 46 

354.1465 45 

371.7895 46 

395.2862 45 

405.6547 46 

420.4417 46 

448.2635 46 

456.4984 46 

482.3287 46 

499.0476 45 

511.3965 45 

531.5594 45 

550.4256 45 

557.3513 48 

572.8908 48 

581.1257 48 

582.276 48 

582.276 48 

 

             Data Table of Gully Long Profile of 2002 

X VALUES Z VALUES 

0 38 

56.95975 40 

61.84002 41 

86.6314 41 

107.4641 41 

115.956 41 
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130.3806 41 

150.3125 41 

176.3533 40 

191.8822 40 

215.3789 41 

241.2093 42 

264.2797 44 

280.0727 45 

298.4143 47 

316.7199 47 

337.0462 46 

354.1465 45 

371.7895 46 

395.2862 45 

405.6547 46 

420.4417 46 

448.2635 46 

456.4984 46 

482.3287 46 

499.0476 45 

511.3965 45 

531.5594 45 

550.4256 45 

557.3513 48 

572.8908 48 

581.1257 48 

582.276 48 

582.276 48 

 

Data table of Long profile of Gully at Eastern sector 

Stn no. Elevation (m) 

1 30 

2 30.5 

3 31.3 

4 31.6 

5 32 

6 32.4 

7 33 

8 33.5 

9 33.9 

10 34.2 

11 34.5 

12 35 

13 35.4 

14 35.9 
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15 37 

16 39 

17 47 

18 50 

19 55 

20 55 
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.                                                                  CHAPTER ONE 

INTRODUCTION 
 

Self help group is a small group of 10 to 20 people either registered or unregistered preferably from the 

same social-economic background. They all come together to solve their problems through self help 

groups and mutual help. The SHG promote loan with the bank among its member. All loans within the 

group and from the banks are given with minimum documentation and without any security. The inter 

loan among the members for productive purpose and consumption at low interest rates. The group 

members meet and save regularly, recording all the transactions in their account books. After six months 

all formation complete SHGs become eligible for taking loans from the bank and to start a new 

enterprise. In SHGs, money is taken from those who really need it and who can donate it.   

SHGs can play as a bridge between woman and entrepreneurs who have the will to start a enterprise but 

do not have enough money or resources to fulfil their dream. SHGs work as a platforms that promote 

solidarity among women, bringing them together on issues of nutrition, health, gender issues. SHG have 

already play a significant role about developing entrepreneurship among rural women by enhancing 

their skills and giving many chances in various enterprise activities. SHGs promote woman 

entrepreneurs with small loans to start their business while also creating an environment where they can 

create decision-making power. 

In India, SHGs started with the formation of the Self-Employed Woman’s Association (SEWA) in 1970. 

NABARD’s SHG Bank Linkage Project which began in 1992, has become the world’s largest micro 

finance activity. NABARD along with RBI permitted SHGs to have a savings account in the bank from 

1993. SHGs also helps in micro finance. According to NABARD status of micro finance of India 

implies that the number of SHGs are present in India is 7,960,349. In West Bengal the number of SHGs 

in 6,85,448. Empowerment and development not the only which give a boost to the economy, but also 

bring a positive change in society.  
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LOCATION MAP OF THE STUDY AREA 

 

 

 

 

 

 

 

Indas (also spelled Indus) is a village, with a police station, in the Indas CD block in 

the Bishnupur subdivision of the Bankura district in the state of West Bengal, India.Indas is 

located at 23°09′10.8″N 87°37′55.2″E.The headquarters of Indas CD block are located at Indas. 

This village was Purposively chosen because we had prior information that a number of 

SHGs were working there.  

As per 2011 Census of India Indas had a total population of 2,479 of which 1,284 (52%) were 

males and 1,195 (48%) were females. Population below 6 years was 256. The total number of 

literates in Indas was 1,440 (64.78% of the population over 6 years). 

Indas police station has jurisdiction over Indas CD block. The area covered is 255.10 km2 with 

a population of 152,829. 

Source: Google.com, Google Map 

https://en.m.wikipedia.org/wiki/Indas_(community_development_block)
https://en.m.wikipedia.org/wiki/Bishnupur_subdivision
https://en.m.wikipedia.org/wiki/Bankura_district
https://en.m.wikipedia.org/wiki/West_Bengal
https://en.m.wikipedia.org/wiki/India
https://en.m.wikipedia.org/wiki/Indas_(community_development_block)
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REVIEW OF LITERATURE 

1. Sr. Stella Mary, A.M. Swaminathan (2012), “Women Empowerment Through SelfHelp 

Groups: Analysis of Comparative Experiences in Maharashtra and Tamil Nadu”.This paper 

focuses on the condition of women in the society. The empowerment of women is not only 

socially but also economically is necessary and the work is going on the way. People are 

aware about the empowerment of women and they are supporting this movement. The extra 

efforts are giving by the NGOs and other government programs also. 

2. Dr. T. S. Prema, P. Selvi (2015), “Women Empowerment Through Self HelpGroups in 

Tamil Nadu, India”. Women have the right to live in the society with freedom and dignity 

but the reality is fully different. The empowerment of women in rural areas is a big 

challenge and it’s very difficult to do the work. Self employment for women to remove 

their poverty is a big challenge. 

3. Rajani K.G., Vijay Laksmy K.V. (2014), “Involvements of SHGs for Women 

Empowerment in Kerala – A Theoretical Approach”. The study is based on the aspects of 

women to understand the reason. Many groups are providing the jobs to women so they 

can come out from their problems and start their life with a new way. After getting jobs, 

they can solve their many problems by themselve.  

4. Dr.Reji (2013), “Economic Empowerment of Women Through Self Help Groupsin 

Kerala”. The study tells us about the importance of women empowerment is veryimportant 

and crucial for the development of the country. So we all should support themovement of 

women empowerment in India. That is the reason the year of 2001declared as the year of 

women empowerment and this movement is given importance toall over the country. It is 

a major concern for the society so we should work alsotogether for the success of this 

movement. The ministry of India is also focusing for thedevelopment of women 

empowerment.  

5. Dr.AnshumanSahoo (2013), “Self Help Group & Woman Empowerment: A Study on some 

Selected SHGs”. SHG is doing right movement for the empowerment of women. Many 

women strongly connected with this movement but women are not still empowered as 

expected. It works for the socially, economically development of women in our society.  

6. DebasisMondal, Debotri Chakraborty (2014), “Women Empowerment Through Media: An 

Empirical Study on the Development of Tribals of Rural Bengal”. This is the study of 

Birbhum district West Bengal. The study is done on the rural areas women’s condition and 
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also the role of media in the empowerment of women. T.v. programs are only for the 

entertainment of women. They do not get any awareness from this media. 

7. Dhruba Hazarika (2011), “Women Empowerment in India: A Brief Discussion”.This paper 

tells us about the earlier period when women were getting equal status in the society. But 

in the Vedic and epic ages, the situation changed and they were faced many problems. 

Sometimes they were treated as slave and they position became worse that time. From early 

twenty century the movement for women empowerment changed many things. Nowadays 

they are getting again equal status but not all the places. 

8. Pankaj Kumar Baro, Rahul Sarania (2014), “Employment and Educational 

Status:Challenges of Women Empowerment in India”. This work suggest us the importance 

ofwomen’s work in rural and urban area which help in the development of society. 

Thisstudy also focuses the equality of gender. 

9.  Mariam Sohail (2014), “Women Empowerment and Economic Development – An 

Explonatory Study in Pakistan”. This study shows us that the woman is the maincomponent 

of society though she cannot get enough chance for equality. We shouldprovide women the 

empowerment in the education, health, skills, jobs and security. They should be given equal 

chance in the society.  

10.  Manav Aggarwal (2014), “A Study on Challenge for Women Empowerment”. This study 

focuses on the education of women so they can get the chance of equality. Women were 

kept away from education for a long time. Now the time is to give themproper education. 

OBJECTIVE OF THE STUDY 

• To determine of Socio-economic conditions of SHGs members in Indus, Bankura 

• To analysis of social states of the members of Self-help groups in Indus, Bankura 

• To find out, women have been able to become Self-reliant in Indus, Bankura.  

METHODOLOGY 

It is a systematic and objective attempt to study the problem for the purpose of defining general 

principles . The methodology used for preparing this group project has been divided in to three 

parts: 

➢ PRE-FIELD WORK: It may also be called pre-field stage. In this, necessary preparation has 

been done in regard to collection of primary data. Initially, we have selected our topic of 

research which is “Women empowerment through self help group” and have selected our 
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location of research which is in Indas village, district-Bankura. Next, we have identified some 

women issues that related to our topic. 

➢ FIELD WORK: We have done our field work by primary data collection with the help of 

questionnaire survey, Primary data for the study have been collected directly from the members 

of the SHGs. 

➢ POST-FIELD WORK: It is the most vital part of the study. After collection the primary data 

by the help of questionnaire survey, various cartographic and statistical techniques were 

applied. We also tried to find out if the women’s in the self help group were empowered at all. 

As well as, tried to look after the way forward of this particular scenario of the locality. 

❖ STATISTICAL TECHNIQUES : Statistical techniques refer to collective account by 

assembling the result and information of the collected and process data which are 

relevant to the development of present study .  

❖ CARTOGRAPHIC METHOD : Cartographic methodology refers to the representation 

of data by different cartographic techniques from which one can get a vivid Picture of 

what is being tried to portray . 
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.                                                          CHAPTER TWO 

SOCIO-ECONOMIC 

SAMPLE OF 

STUDY AREA 
Age-We, as said before did our initial primary 

survey in the district Bankura, Indas on women 

to find out the progress of female empowerment 

through self help group. Primary survey was 

conducted over 26 female participants from the 

are range between 20 years to 60 years old, so 

that we could cover the main active working 

female participants of the SHG's. 20-30 years 

age group females are most active. 

 

Marital Status-Marriage can be simply 

defined as a universal social institution and it 

marks An important turning point in ones life. 

In rural area marriage of omen enhances her 

social status in the society whereas those who 

are unmarried are treated as low. 

                         For the purpose of the study the 

marital status of women respondents have been 

classified as married, unmarried, widow and 

divorced. Out of the 26 respondents, 88.46%  

respondents were married and 7.69% 

respondent’s were widow and very few (3.85%) 

respondent were unmarried and no 

respondent’s were divorced. The data shows 

that SHG's were mostly formed by married 

woman. During the survey it was also observed 

that married women with low educational 

qualification could not get employed because 

the qualification required for job were higher 

than their actual educational qualification and 

SHG's provided them a suitable alternative for 

self-employment and income generation. 

 

Religion- India is a secular country which 

means that the citizen have the choice to follow 

any religion. Out of 26 respondent’s 100% were  

Hindus. 

Educational status-Education is significant for 

the empowerment of women as it effects all the 

other dimensions of empowerment. Eat helps 

woman to lead leaves as eat enhances their 

ability to rationalize and take correct decisions 

and also makes them ever of their political and 

legal rights. 

The educational background of the respondents 

illustrates that no respondents were illiterate. 

34.61% respondents had primary education 

from class 1-8th, 34.62% had completed 

Madhyamik, 15.38% respondent had 

completed their higher secondary, 11.54% 

respondents had completed their graduation and 

3.85% completed post graduation. It is clear 

that from the data of SHG is in study areas 

where formed by woman having low education  
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background. It’s well known that women with 

low education lack the opportunity for 

employment and therefore they get engaged in 

SHS's for support in income generation and self 

employment activities. 

Social caste- Cost is an important institution 

in the leaves of Indian Hindus in the rural 

areas the various caste groups are stratified. 

It is evident from the data that maximum 

number of respondents belonged to general 

category (69.23%), 23.08% respondent’s 

followed by schedule tribe (ST) and 7.69% 

respondents were other backward classes 

(OBC) . As the data on religion revealed that 

most women engaged in SHG's are Hindu and 

they belong to the general category. Therefore 

it will not be wrong to say that the general 

category women rarely and participate more in 

the activities of SHG's for their empowerment. 

 

Type of Family- Family is a basic social unit 

and most significant agent of socialisation. In 

this study family type was categorised as joint 

and nuclear family. According to the field data 

out of 26 respondents 26.92% where living in 

joint family while 73.08% in nuclear family. It 

was found that women who were living more 

in a nuclear family participated more in SHGs. 

 

Occupation- Empowerment and progress in 

eamons right have been intimately related to 

their employment and career path. 

 Out of the 26 respondent 34.69% are 

housewife though they do also other work 

beside like small business. 30.77% were 

employed, 15.38% were self employed, 3.85% 

were farmer, 7.69% respondent were farmer 

and 7.69% were do other work like Amway. 

Income is the major determinant of the 

standard of living of the people. One of the 

reason for joining SHGs is to avail credit and 

to increase their well being. 
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.                                              CHAPTER THREE 

SELF HELP 

GROUP 
 

 

Reasons for joining SHGs-In this study reason 

for joining SHGs is categorized as getting loan 

,family financial support, to be independent ,for 

savings, social status. 

 From this diagram we can see that majority of 

the members 42.31 percentage have joined 

SHGs for getting loan. 23.08 percentage have 

joined for family financial support, 19.23 were 

joined to be independent, few of them (7.69) 

percentage respondent stated that they joined a 

SHGs for saving purpose and very few of them 

(7.69%) said that they joined a SHGs for 

gaining social status. 

Majority of the respondents shared in reporting 

that their purpose was some sort of financial 

benefit and getting loan, when asked about the 

reason for joining the group. Reasons like 

working collectively for getting united strength 

to deal with social problems, for improving 

standard of living and working in a group to 

empower other women in the society were 

found to be less importance as compared to the 

availing of economic benefits and getting loan. 

It is true that empowerment, in developing 

countries like India, has to start with its 

financial inclusion. Economic self-reliance is 

the first step to be taken to reach the coveted 

goal of women Empowerment. 

 

Loan taken-From the diagram we can see that 

out of 26 responded 42.31% respondents have 

taken loan once, 38.46% respondents have 

taken loan two times and 19.23% respondents 

have taken loan three times. Here we can see 

that majority of the members were taken loan 

one time. 

 

Amount of loan For the purpose of the study 

the amount of loan taken by group have been 

classified as 100001- 2lakh , 31.82% have been 

taken loan 200001 – 3lakh and 13.63% have 

been taken loan >3 lakh. These shows 

improvement in the economic status of group 

and improvement in credit facilities along with 

their group amount through government 

support and subsidy. 
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Individual loan amount : In the study out of 

26 responded have been taken loans of different 

amounts. Most of the member (54.55%) Have 

taken alone between 10 to 20 thousand. 31.82% 

have taken loan between 20001-30000 and few 

of them (9.09%) have taken loans between 

30001-40000 And very few of them (4.55%)  

have taken loans between 40001-50000. This 

shows that how much woman have been 

impressed by their work. And it is 

understanding how much they have benefited 

from joining this group. 

 

Total interest- In our study all the respondents 

said that they have to pay a certain amount of 

interest for the money they receive from the 

group, although the amount of interest is much 

less. 

Out of all the respondents 98.46% members 

said that they have to pay 2% of interest, 

46.15% respondents have to pay 3% of interest 

and few of them (15.39%) have to pay 4% 

interest as they take an amount of loan. 

 

Recovery of loan –In the study recovery of 

loan have been classified as in advanced, in 

time, late . Group members have to recover 

their loan. Some give their money before time 

, Some give on time and some are late.  

Here out of all respondents, 3.85% of 

respondents give their payment before time, 

most of the respondents (84.62%) give on time 

and few are (11.54%)give their payment late. 

So here we can see that most of the members of 

group give their payment in time and very few 

are delay their payment .This means that SHGs 

group members are able to make their payment 

on time Just because they are profitable. 

 

Income before joining the group- The socio 

economic status of a family is by and large 

effected by the number of earning members in 

a family. In a society the income of an 

individual family is directly related with his/her 

social position as it affects the consumption 

patterns, savings and investment.  

 

Here is how much monthly income the group 

members had before joining the group. 

According to my survey  First of all 7.69% 

respondents had no income before joining the 

group.50% of the respondents had income up to 
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₹1000 per month. 11.54% respondents 

had₹1001-2000 income, 23.07%had 2001-

3000₹ income and very few members 3.85% 

had 3000-6000 rupees monthly income.It 

means before joining the group no one had 

much income per month. 

Income after joining the group-After joining 

the group most of the people have been 

involved in same work. In the study after 

joining the group only 7.69% members have up 

to ₹1000 per month, 11.54% members have 

1001-2000 Rupees, 15.38% members are 

earning to 2001  ₹3000 per month, most of the 

members earning(38.46% )₹3001-4000, and 

26.96% members are earning 5000-6000 and 

above. 

This means that their income after joining the 

group is much higher than before joining the 

group. As a result, SHGs have been able to 

make significant changes in their lives, and they 

have benefited a lot to took the loan from the 

group. 

 

Savings before joining the group-Saving 

money is vital. It provides financial security and 

freedom and secures us in a financial 

emergency.  

From the study before joining the group most 

Of the members 34.62% had < 200 savings. 

15.38% members had 200 -500 savings, and 

very few had 500 - 1000 savings and 7.69% 

members had ₹1000 savings. Some members 

also had no income. So their savings are much 

lower as they have lower income before joining 

the group.  

 

Savings after joining the group-As seen here 

3.85% remembers have less than 200 savings, 

15.38% have 201 facilities 500 savings, 7.69% 

members have 801-1000 rupees savings after 

joining the group and most of the members save 

above ₹1000. 

 Since their income has increased after joining 

the group so their savings have also increased 

that way. 

 

Expenditure before joining the group- Since 

their income was low before joining the group 

their expenditure was much lower. According 

to the diagram the expenditure of 80.77% of the 

member was < 1500 rupees. 3.85% of the 

members expenditure was 1501-3000 rupees, 

3.85% members expenditure was 3001-6000 

rupees.  

Since their income was low before joining the 

group, their expenses were also low. 
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Expenditure after joining the group- 

According to the diagram 50% members 

expenditure is less than ₹1500, 38.46% 

members expenditure is 1501-3000 rupees, and 

11.53% members expenditure is above ₹6000. 

This means that there are monthly expenses 

have increased significantly since joining the 

group. 

Inspiration- The family plays an important role 

in individuals life therefore the attitude of 

family members directly affects Women’s 

participation in SHGs.  

 According to study 7.69% funny respondent’s 

inspired by mother, 3.85% inspired by relative, 

446.15 percent swear inspired by their husband 

15.38% respondent said that they inspired by 

their neighbour, 11.55% responded where 

inspired by son, 7.69% were inspired by their 

daughter in law and 7.69% were inspired by 

group members. 

 

It turns out that most women were inspired by 

their husband. And everyone had received 

support from their family. 

Started new business: This diagram signifies 

that 73.08% respondent  started new business 

after joining the self help group and joining two 

6.92% responded are not started any new 

business. There were also members who did not 

start their own business with loans. They help 

their husband with loan without doing anything 

post up they take loans only to help their 

husband work, and not to be empowered 

themselves.  

 

Year of joining: This diagram depicts that 

five 3.85% of respondent had joined the group 

in 2017, say hello 3.85% respondents were 

joint in 2018 and four 2.30% respondent had 

joined 2019.  

 

Nature of business: After joining the group, 

woman had been involved in various activities 

like bag making (7.69%), Muri call (38.46%) 

agriculture (7.69%),horticulture (3.85%), 

electronic (3.8)%, groceries shop (3.85%) 

tailoring (3.85%), duck rearing (3.85%), 
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Amway(3.85%), fishing (7.69%),poultry 

(15.37%). Through organizing informal self 

help groups, rural women in India are provided 

credit and extension support for various 

production oriented income generating 

activities. 

 

Decision about business  - Decision making 

within the family and outside is mostly 

dominated by men depriving omen to have an 

equal say in various matter. The power to take 

on decisions is essential for the empowerment 

of women. 

Data implies that 15.38% respondents make 

their own decision about their business, 15.38% 

respondents informed that their husband mostly 

take the decisions about business, 11.54% 

respondents said they make decisions with their 

husbands together about their Business and 

38.46% respondents told that decision about 

business is taken by the boot members and very 

few are informed that they did not start any own 

business or did not join anywhere. 

 It turns out that most of the business decision 

are made by the group members. However it is 

seen that many omen here are also making their 

own decision. 

 

Determined the loan According to the diagram 

19.23% respondents informed that they 

determine the loan by themselves, 15.38% 

respondents said their husband determined the 

loan, 11.54% said that they determined the loan 

with their husband, 11.54% determined the loan 

with another person and 42.31% told they took 

advice from  there group members about the full 

stop.  

 

Share loan – This diagram signifies that 

34.62% respondents are share their loan with 

their husband, 11.54% respondent share loan 

with another person tan maximum respondents 

53.84% don’t share their loan with anyone. 

 

There are many members who have started their 

own business by taking loans and many 
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members who share their loans to their husband 

and with another person like son. Without doing 

anything on their own. 

It means that many women are empowered with 

the help of SHGs and there are many women 

who are not empowered with the help of SHGs.  

Attend meeting- Out of 26 respondents, 

76.92% respondents admitted that They attend 

the group meetings regularly but 23.08% 

respondents informed that they could not attend 

group meetings regularly. 

 

Feel empowered- SHGs Provide woman 

enterprenurs With micro loans to sustain their 

business, while also creating an environment 

for them to develop greater agency and 

decision-making skills. In such a scenario, shg 

can act as a bridge between woman enter 

preneurship who have the will to begin an 

enterprise by do not have resources to fulfil 

their dream. 

 

This diagram signify that 76.92% respondents 

feel that they are empowered by joining the 

SHG and also 23.08% respondents think that 

they’re not empowered yet because they do not 

use the loan for their own business. They give 

the loan to their husbands to help them. 

Actually they do not take loans to establish 

themselves, they only take loans to help their 

husband and for family financial Matter. 

Encourage other women – From the diagram 

it can be seen that 57.69% respondents said that 

they empower other women as well as 

themselves. And 42.31 person respondents 

installed that they do not empower other 

women in such a way. 

 

Overcoming shyness- As seen here 

overcoming shyness is shown according to a 

rank system (1-5).  This diagram shows how 

much shyness woman have been able to 

overcome. 3.85% respondents gave one rank 

out of five, 23.08% give two, 34.62% gave 3 

rank, 34.62% gave four and few 3.85% were 

gave five. 

 So most of the women have overcome with 

their shyness After joining the group. 

Overcome shyness is also an aspect of 

empowerment. 
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Increasing confidence- As seen here 3.85% 

gave one rank for increasing overconfidence 

out of five, 26.92% gave two rank, 38.46% gave 

three rank, 19.23% gave 4 and 11.54% 

respondents gave five rank. They said that after 

joining the group their confidence has increased 

a lot. 

 

Knowing capabilities- This diagram signifies 

that how much woman know about their 

capabilities. As seen here no one gave one rank, 

34.62% respondents gave two rank, 38.46% 

gave three, 19.23% gave four and  3.85% 

respondent give five rank. So everyone has an 

average idea about their capabilities. 

 

Breaking through barrier- This diagram 

shows how much barrier women have been able 

to break after joining the SHGs. The findings 

show that out of 26 respondents, 11.54% 

respondents gave one rank about the barrier out 

of five, 26.92% gave 2, 30 4.62% gave 3, 19 

point 23% gave 4 and 7.69% gave 5 

 

Attaining financial stability- The diagram 

shows how much financial stability woman 

have achieved after joining the SHGs. 

 The field data indicates that 7.69% respondents 

gave one rank out of five about the financial 

stability. 7.69% gave 2,46.15% gave 3 and 

26.92 %gave 4 and 11.54% gave 5 .  

 So, here most of the women have been largely 

able to provide family financial support since 

joining the group.  

 

Gaining status- This diagram shows how much 

woman have gained the social status. Here, out 

of all respondents, 19.23% gave one rank out of 

five about the gaining status, 11.53% gave 2 

rank, 23.08% gave 3 rank, 30.77% gave 4 rank, 

and 15.38% respondents gave 5 rank.  
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Here too women have given average rank about 

their status.  

 

Age-sex –  According to the data age-sex 

pyramid show the total population 130. There 

are male percentage of 49.23 and females are 

50.76. Men and women over 30-60 years of 

age. Male are 46.88% and female are 39.39%. 

there are fertility rate is less than as compared 

to mortality rate. Working people rate are high  

and dependency rate are low. 
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PROBLEMS AND 

RECOMMENDATION 

PROBLEMS:- 

• Ignorance of members -  Although the authorities create awareness among the group members 

about the beneficial schemes, however, most of the women in the group are still not aware of 

these schemes. 

• Problems with raw materials- Usually SHG group members take small quantities of raw 

materials from the suppliers. The main reason is high cost of raw materials. Because of that 

they cannot make any large scale purchase.  

• Exploitation by strong members- In many self help groups it is observed that the powerful 

members exploit the uneducated members to make the majority of the group’s income. 

• Low financial management- There are some members of the group who don’t pay the interest 

on time, that’s why the bank takes the extra interest from other group members. Since it is a 1-

2 years scheme, so it has to continue. 

• Inconvenience of time- Since most of the women in SHGs are housewives, they have to do the 

work of the self help groups in addition to household chores, so they are often unable to attend 

the group meetings. 

• Disagreement among group members- Since self-help-group consist of many members. 

That’s why one member can have different views. As many married women are not in a position 

to associate with the group due to the shift of their place of residence. Moreover, there is no 

unity among the woman members for owning to personal reasons. 

• Misuse of loans- There are many group members who take loans and use them for their 

personal and domestic work without investing in right place. They take the loan and use it for 

marriage, construction of houses and their husbands business. 

RECOMMENDATION:- 

• A group member should be given various responsibilities so that they understand the working 

principal of the group and they can be involved and aware of the group.  

• There should be good understanding and relationship between group members.  

• There should be a leader in the group who will manage all the task of group.  

 

CONCLISION 

 

Self-Help-Groups are provide powerful social tool for socio-economic empowerment of the rural poor 

in India. In many instances, they have improved the socio-economic conditions of their members by 

way of positive impact on income, saving and self confidence. Self-Help Groups serve as an ideal 

mechanism for bringing women out of their homes by making them more articulate. Self-Help Groups 

are micro institutions, but their impact is macro. 
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APPENDIX 

 

GENERAL INFORMATION OF HOUSEHOLD 

Age 

<20 0 

Religion 

Hindu 100% 

20-30 46.15% Muslim 0% 

30-40 19.23% Others 0% 

40-50 23.08% 

Social caste 

General 69.23% 

50-60 11.54% SC 23.08% 

>60 0 OBC 7.69% 

Age-Sex 

Male 

<5 3.13% 

Marital Status 

Married 88.46% 

6 to 15 12.50% Unmarried 3.85% 

16-30 23.44% Widow 7.69% 

31-60 46.88% 
Type of Family 

Nuclear 73.08% 

>60 14.05% Joint 26.92% 

Female 

<5 10.61% 

Educational 

Level 

Upto VIII 34.61% 

6 to 15 10.61% Secondary 34.62% 

16-30 33.33 H.S. 15.38% 

31-60 39.39% Graduation 11.54% 

>60 6.06% Others 3.85% 

OCCUPATION 

HOUSEWIFE EMPLOYED SELF-EMPLOYED FARMER LABOUR OTHERS 

34.62% 30.77% 15.38% 3.85% 7.69% 7.69% 
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About Self-help Groups 

Reason for joining 

SHGs 

GETTING LOAN 42.31% 

Loan interest 

Two 38.46% 

FAMILY FINANCIAL 

SUPPORT 13.08% Three 46.15% 

TO BE INDEPENDENT 19.23% Four 15.38% 

SAVINGS 7.69% 

Recovery of 

loan 

IN ADVANCE 3.84% 

SOCIAL STATUS 7.69% IN TIME 84.61% 

Loan taken 

One 42.31% LATE 11.53% 

Two 38.46% 

Year of joining 

YEAR 2017 53.85% 

Three 19.23% YEAR 2018 3.85% 

Amount of 

loan(group) 

100001-2 LAKH 54.55% YEAR 2019 42.30% 

200001-3 LAKH 31.82% 

Individual loan 

amount 

10000-20000 54.54% 

>3 LAKH 13.63% 20001-30000 31.81% 

   

30001-40000 9.09% 

   

40001-50000 4.54% 

 

Income status of household 

  

Before joining After joining 

Income 

UP TO 1000 50% 7.69% 

1001-2000 11.53% 11.53% 

2001-3000 23.07% 15.38% 

3001-4000 3.84% 38.46% 

4001-5000 3.84% 15.38% 

UNEMPLOYED 7.69% 11.53% 

Saving 

<200 34.61% 3.84% 

201-500 15.38% 15.38% 
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501-800 15.38% 3.84% 

801-1000 15.38 7.69% 

>1000 7.69% 69.23% 

NO SAVINGS 11.53% 0% 

Expenditure 

<1500 80.77% 50% 

1501-3000 3.85% 10% 

3001-6000 3.85% 3% 

NONE 11.53% 0% 

 

Occupation after joining SHGs 

New business 
YES 73.07% 

No 26.93% 

Nature of Occupation 

PAPER BAG MAKING 7.69% 

MURICALL 38.46% 

AGRICULTURE 7.69% 

HORTICULTURE 3.84% 

ELECTRONIC 3.84% 

GROCERY 3.84% 

TAILORING 3.84% 

DUCK REARING 3.84% 

AMWAY 3.84% 

FISHING 7.69% 

POLTRY 15.38% 
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Changes after joining Self-help Groups 

Loan share 

HUSBAND 34.61% 

Determine the 

loan 

MYSELF 19.23% 

ANOTHER PERSON 11.56% MY HUSBAND 15.38% 

NO ONE 53.83% 

TAKEN WITH 

HUSBAND 11.53% 

Decision taking 

MYSELF 15.38% 

TAKEN WITH 

ANOTHER PERSON 11.53% 

MY HUSBAND 15.38% GROUP MEMBER 42.30% 

TAKEN WITH 

HUSBAND 11.53% 

Decision about 

spending loan 

MYSELF 26.92% 

TAKEN WITH 

ANOTHER PERSON 11.53% MY HUSBAND 19.23% 

GROUP MEMBER 38.46% 

TAKEN WITH 

HUSBAND 7.69% 

Others 7.69% 

TAKEN WITH 

ANOTHER PERSON 7.69% 

Attending meeting 
Yes 57.69% GROUP MEMBER 38.46% 

No 42.30% 

Breaking 

through barrier 

ONE 11.53% 

Overcoming shyness 

0NE 3.84% TWO 26.92% 

TWO 23.07% THREE 34.61% 

THREE 34.61% FOUR 19.23% 

FOUR 34.61% FIVE 7.69% 

FIVE 3.84% 
Attending 

financial 

stability 

ONE 7.69% 

Increasing 

confidence 

ONE 3.84% TWO 7.69% 

TWO 26.92% THREE 46.15% 
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THREE 38.46% FOUR 26.92% 

FOUR 19.23% FIVE 11.53% 

FIVE 11.53% 

Gaining status 

ONE 19.23% 

Knowing capability 

ONE 0 TWO 11.53% 

TWO 34.61% THREE 23.07% 

THREE 38.46% FOUR 30.76% 

FOUR 19.23% FIVE 15.38% 

FIVE 3.84% 
Feel employed 

YES 76.92% 

Inspired by 

Mother 7.69% NO 23.07% 

Relative 3.84% 
Encouraged 

other women 

YES 57.69230769 

Husband 46.15% NO 42.30769231 

Neighbour 15.38% 

   
Son & Daughter 19.23% 

   
Group member 7.69% 
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QUESTIONNAIRE 

Information of the SHG member 

1. Name of the responded- 

 

2. Address- 

 

3. Sex-             1.Male                                         2.Female 

4.Age-         1) Less than 20 years-                     2) 20-30 years- 

          3) 30-40 years-years-                      4) 40-50 years- 

          5) 50-60 years-                                6) Above 60- 

5.Maritial Status-            1) Married                             2) Unmarried 

                                        3) Widow                              4)Divorce 

6. Religion-                     1) Hindu                                2) Muslim 

                                        3) Christian                          4) Others 

7. Educational Status-            1) Up to 4thstd                       2) 4-8thstd 

                                               3) Madhyamik                      4) Higher Secondary 

                                               5) Graduate                           6) Post-Graduate 

                7) Technical                           8) Others 

8. Social Category-     

ST SC OBC GENERAL OTHERS 

     

9.Size of the family- 

<5 5-15 15-30 30-60 >60 

M F M F M F M F M F 
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10. Type of family-        1)  Joint                                    2) Nuclear 

11. Occupation-                

1.House wife  

2.Employed  

3.Self-

employed 

 

4.Farmer  

5.Labour  

6.Others  

 

12.Reasons for joining SHG's-  

                            1) Getting loan                           2) Family financial support 

                            3) To be independent                 4) Savings 

                            5) Social Status                          6) Others 

13. Information about loan- 

How many 

times loan was 

taken 

Reasons for 

taking loan 

Amount Rate of amount Total interest 

     

 

14. Repayment of loan- Yes:                  No: 

   1) In advance 

   2) In time 
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   3) Late 

 

15. What was your monthly income before joining in the SHG? 

Up to 1000 1000-2000 2000-3000 3000-5000 5000-6000 Above 6000 

      

 

16.What was your monthly income afterjoining in the SHG? 

Up to 1000 1000-2000 2000-3000 3000-5000 5000-6000 Above 6000 

      

 

 

17.What was your monthly saving before joining in the SHG? 

Less than 200 200-500 500--800 800-1000 Above 1000 

     

 

18. What was your monthly saving afterjoining in the SHG? 

Less than 200 200-500 500--800 800-1000 Above 1000 

     

 

19.What was your monthly expenditure before joining in the SHG? 

Less than 1500 1500-3000 3000-6000 Above 6000 

    

 

20. What was your monthly expenditure after joining in the SHG? 
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Less than 1500 1500-3000 3000-6000 Above 6000 

    

21. Name of your SHG group- 

22. No. of members in your group- 

Less than 5 5-10 10-15 15-20 Above 20 

     

23. Who inspired you to become members of self-help groups? 

24. Have you started any new business / enterprises afterjoining in the SHGs? 

Yes:                               No: 

25. If yes,thenature of your business/enterprise?  

26. Which year did you joined SHG?  

27. Who takes the most decision about your business?  

Myself  

My husband  

Decision taken with my husband  

Decision taken with another person  

Ask the group for advice  

Other  

28. Who determined the amount of the loan you requested? 

Myself  

My husband  

Decision taken with my husband  

Decision taken with another person  
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Ask the group for advice  

Other  

 

29.Who decides how to spend your loan? 

Myself  

My husband  

Decision taken with my husband  

Decision taken with another person  

Decision taken with my group  

Other  

30. Do you share your loan with anyone else?          

                                        1) with husband                        2) with another person 

                                        3) with no one 

31. Do you have any own savings account?  

1) Yes:                             2) No: 

32. Do you attend SHGs meetings regularly? 

  1) Yes:                             2) No: 

33)  Do you really feel empowered after joining in the SHG? 

  1) Yes:                             2) No: 

34) Will you encourage other women to establish new SHGs? 

  1) Yes:                             2) No: 

35) If yes, has your SHG helped you in? 

1) Overcoming shyness-                              2) Increasing Confidence- 

3) Knowing capabilities and limitations-    4) Breaking through barriers- 
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5) Attaining finical stability-                       6) Gaining status- 

36) Problems- 

 

  



 Page 32 of 33 

REFERENCE 

BIBLIOGRAPHY 

• Sr. Stella Mary, A.M. Swaminathan (2012), “Women Empowerment Through Self 

Help Groups: Analysis of Comparative Experiences in Maharashtra and Tamil Nadu”. 

• Dr. T. S. Prema, P. Selvi (2015), “Women Empowerment Through Self Help Groups 

in Tamil Nadu, India”. 

• Rajani K.G., Vijay Laksmy K.V. (2014), “Involvements of SHGs for Women 

Empowerment in Kerala – A Theoretical Approach”.  

• Dr. Reji (2013), “Economic Empowerment of Women Through Self Help Groups in 

Kerala”. 

• Dr. Anshuman Sahoo (2013), “Self Help Group & Woman Empowerment: A Study on 

some Selected SHGs”. 

• Debasis Mondal, Debotri Chakraborty (2014), “Women Empowerment Through 

Media: An Empirical Study on the Development of Tribals of Rural Bengal”.  

• Dhruba Hazarika (2011), “Women Empowerment in India: A Brief Discussion”. 

• Pankaj Kumar Baro, Rahul Sarania (2014), “Employment and Educational 

Status:Challenges of Women Empowerment in India”.  

• Mariam Sohail (2014), “Women Empowerment and Economic Development – An 

Explonatory Study in Pakistan”. 

• Manav Aggarwal (2014), “A Study on Challenge for Women Empowerment”. 

• Internet 

• Google.com 

• Google Map 

• Microsoft Excel, Word, Table 

 

  



 Page 33 of 33 

WEBLIOGRAPHY 

• https://www.academia.edu/34974744/THE_ISSUES_AND_CHALLENGES_OF_SELF_H

ELP_GROUPS_A_STUDY_IN_ODISHA 

• https://www.google.com/url?sa=t&source=web&rct=j&url=http://dspace.hmlibrary.

ac.in:8080/jspui/bitstream/123456789/1205/14/14_Chapter%25204.pdf.PDF&ved=2

ahUKEwi26vX39Yf5AhVHFbcAHbO9Ao0QFnoECDgQAQ&usg=AOvVaw3NkwnaNhpfJF

dquKOcB38h 

• https://scholar.google.com/scholar?cluster=8392288301065881544&hl=en&as_sdt=

2005&sciodt=0,5&scioq=self+help+group+and+rural+development:+study+from+ba

nkura+district+of+west+Bengal#d=gs_qabs&u=%23p%3DyMey3b5ld3QJ 

• https://www.google.com/url?sa=t&source=web&rct=j&url=http://14.139.206.50:80

80/jspui/bitstream/1/4581/1/Reshma%2520Mukhia.pdf&ved=2ahUKEwilis-c-

If5AhVRRXwKHXzcD8MQFnoECAgQAQ&usg=AOvVaw1wb362o982IKAeM225zXSd 

• https://www.business-standard.com/article/news-ani/women-s-self-help-group-in-

west-bengal-s-bankura-district-living-example-of-empowerment-

116100300109_1.html 

https://www.academia.edu/34974744/THE_ISSUES_AND_CHALLENGES_OF_SELF_HELP_GROUPS_A_STUDY_IN_ODISHA
https://www.academia.edu/34974744/THE_ISSUES_AND_CHALLENGES_OF_SELF_HELP_GROUPS_A_STUDY_IN_ODISHA
https://www.google.com/url?sa=t&source=web&rct=j&url=http://dspace.hmlibrary.ac.in:8080/jspui/bitstream/123456789/1205/14/14_Chapter%25204.pdf.PDF&ved=2ahUKEwi26vX39Yf5AhVHFbcAHbO9Ao0QFnoECDgQAQ&usg=AOvVaw3NkwnaNhpfJFdquKOcB38h
https://www.google.com/url?sa=t&source=web&rct=j&url=http://dspace.hmlibrary.ac.in:8080/jspui/bitstream/123456789/1205/14/14_Chapter%25204.pdf.PDF&ved=2ahUKEwi26vX39Yf5AhVHFbcAHbO9Ao0QFnoECDgQAQ&usg=AOvVaw3NkwnaNhpfJFdquKOcB38h
https://www.google.com/url?sa=t&source=web&rct=j&url=http://dspace.hmlibrary.ac.in:8080/jspui/bitstream/123456789/1205/14/14_Chapter%25204.pdf.PDF&ved=2ahUKEwi26vX39Yf5AhVHFbcAHbO9Ao0QFnoECDgQAQ&usg=AOvVaw3NkwnaNhpfJFdquKOcB38h
https://www.google.com/url?sa=t&source=web&rct=j&url=http://dspace.hmlibrary.ac.in:8080/jspui/bitstream/123456789/1205/14/14_Chapter%25204.pdf.PDF&ved=2ahUKEwi26vX39Yf5AhVHFbcAHbO9Ao0QFnoECDgQAQ&usg=AOvVaw3NkwnaNhpfJFdquKOcB38h
https://scholar.google.com/scholar?cluster=8392288301065881544&hl=en&as_sdt=2005&sciodt=0,5&scioq=self+help+group+and+rural+development:+study+from+bankura+district+of+west+Bengal#d=gs_qabs&u=%23p%3DyMey3b5ld3QJ
https://scholar.google.com/scholar?cluster=8392288301065881544&hl=en&as_sdt=2005&sciodt=0,5&scioq=self+help+group+and+rural+development:+study+from+bankura+district+of+west+Bengal#d=gs_qabs&u=%23p%3DyMey3b5ld3QJ
https://scholar.google.com/scholar?cluster=8392288301065881544&hl=en&as_sdt=2005&sciodt=0,5&scioq=self+help+group+and+rural+development:+study+from+bankura+district+of+west+Bengal#d=gs_qabs&u=%23p%3DyMey3b5ld3QJ
https://www.google.com/url?sa=t&source=web&rct=j&url=http://14.139.206.50:8080/jspui/bitstream/1/4581/1/Reshma%2520Mukhia.pdf&ved=2ahUKEwilis-c-If5AhVRRXwKHXzcD8MQFnoECAgQAQ&usg=AOvVaw1wb362o982IKAeM225zXSd
https://www.google.com/url?sa=t&source=web&rct=j&url=http://14.139.206.50:8080/jspui/bitstream/1/4581/1/Reshma%2520Mukhia.pdf&ved=2ahUKEwilis-c-If5AhVRRXwKHXzcD8MQFnoECAgQAQ&usg=AOvVaw1wb362o982IKAeM225zXSd
https://www.google.com/url?sa=t&source=web&rct=j&url=http://14.139.206.50:8080/jspui/bitstream/1/4581/1/Reshma%2520Mukhia.pdf&ved=2ahUKEwilis-c-If5AhVRRXwKHXzcD8MQFnoECAgQAQ&usg=AOvVaw1wb362o982IKAeM225zXSd
https://www.business-standard.com/article/news-ani/women-s-self-help-group-in-west-bengal-s-bankura-district-living-example-of-empowerment-116100300109_1.html
https://www.business-standard.com/article/news-ani/women-s-self-help-group-in-west-bengal-s-bankura-district-living-example-of-empowerment-116100300109_1.html
https://www.business-standard.com/article/news-ani/women-s-self-help-group-in-west-bengal-s-bankura-district-living-example-of-empowerment-116100300109_1.html

	6_merged.pdf (p.1-68)
	ANALYSIS OF RILL AND GULLY MORPHOLOGY OF KHOAI BADLAND.pdf (p.69-137)
	Biswajit nag (1) (1).pdf (p.138-193)
	DESSERTATION (Autosaved).pdf (p.194-251)
	dissert 5.pdf (p.252-338)
	Dissertation final word file pdf PIU.pdf (p.339-384)
	DISSERTATION PAPER FINAL WORK 3.pdf (p.385-427)
	DISSERTATION REPORT.pdf (p.428-465)
	Dissertation roll 608 final.pdf (p.466-516)
	Dissertation4thSem.pdf (p.517-557)
	TABLE OF CONTENTS
	TITLE                                                                      PAGE NO.
	Chapter-II: DATABASE AND METHODOLOGY                     vi
	Chapter-III ANALYSIS AND INTERPRETATION                     vi
	Chapter-IV: MAJOR FINDINGS, DISCUSSION
	AND CONCLUSION                                           vii
	Chapter-II:
	DATABASE AND METHODOLOGY
	Chapter-III
	ANALYSIS AND INTERPRETATION

	DOC-20220727-WA0088_.pdf (p.558-607)
	HOW TO DISTINGUISH GENUINE SANTIPURI SAREE
	 Rise of Handloom to a Global Industry . Rise of Handloom to a Global Industry | Ministry of Micro, Small & Medium Enterprises (msme.gov.in)

	final dissertation.pdf (p.608-657)
	FINAL REPORT.pdf (p.658-721)
	FINAL WORK ARPITA _merged.pdf (p.722-771)
	FINALDIS.pdf (p.772-830)
	References

	Flood and It effect final ........... 3 (4) (1).pdf (p.831-890)
	MICRO FEATURES OF KHOAI- DISSERTATION MODIFIED.pdf (p.891-933)
	Mou dissertation 1 correction.pdf (p.934-980)
	ORGANIC FARMING PRINT.pdf (p.981-1025)
	PG Semester -IV 2022 Project .pdf (p.1026-1033)
	piya guchayat.pdf (p.1034-1079)
	PIYALI DISSERTATION OF KULTALI BLOCK 2022.pdf (p.1080-1109)
	Riya Nayak, Pritha Dasgupta , PG 4th sem (Dissertation).pdf (p.1110-1137)
	Soumyajit.pdf (p.1138-1226)
	SWAGATA dissertation1.pdf (p.1227-1259)

