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ABSTRACT

Article History:

Coastal zone of Bangladesh is vulnerable to different disasters due to global climate change. However, the
vulnerability magnitude and impact of climate change has been hardly assessed focusing livelihood issues.
Thus, this study was carried out to assess the impacts of the climate change and to find out the existing
adaptation strategies at two villages of Dacope upazila in Khulna district of Bangladesh involving purposively
selected 100 farmers. A survey was conducted using a pre-tested structured interview schedule. It was found
that the highest proportion of the respondents (77%) belonged to low-income group (˂50,000 BDT i.e.,
587.98 USD family-1). Villagers faced water stagnation, flood, high salinity, and severe drought during summer.
These natural disasters damaged the crops, livestock, poultry, trees, houses, roads and shrimp water bodies.
Probable solutions to mitigate the disasters would be construction of strong bunds, collecting and storing
fresh water through digging small farm ponds, using the stored water for irrigation, training for awareness
building, invention of alternate sustainable technology, excavation of canals and GO-NGO collaboration.
Farmers reported that rainwater harvesting, hanging vegetable gardening, gher/embankment gardening,
domestic animal rearing, handicrafts, etc. were some viable livelihood options. Development and release of
new crop varieties, protection of the Sundarbans and awareness building through motivation might be some
coping strategies for future extreme weather events.
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1. INTRODUCTION
Bangladesh is known worldwide as one of the most vulnerable countries
to the impacts of climate change. Climate changes are escalating
vulnerability of natural resource dependent livelihood practices of large
population in coastal areas of Bangladesh. Extreme climatic events like
cyclones, tidal surges, flood, and salinity have been brutally affecting
agriculture, fish culture and animal nurture. Around 40% of the
population of Bangladesh struggle to survive on less than 1.25 USD day -1
(106.33 BDT) (UNICEF, 2013). Climate change poses additional challenges
to development efforts and threatens to further deepen poverty and
increase inequity, social conflicts and instability in society. Estimations
and projections shows that 97.1% of coastal areas and over 35 million
people of coastal Bangladesh are vulnerable and exposed to multiple
climate change hazards (Shamsuddoha et al., 2013; Sarwar and
Woodroffe, 2013; Penning-Rowsell et al., 2012: Ahmed et al., 2013).
Women, elderly and children are the most affected when ecosystems
become fragile, natural resources are reduced and out of reach. During the
cyclone disasters in Bangladesh, in 1991, 1,40,000 people died, of which
90% were women (Ikeda, 1995). Women are primarily responsible for
food supply and water collection, and as a result workload increases on
then during disasters. Furthermore, women face social, economic and

political barriers that limit their coping capacity. Coupled with unequal
access to resources and to decision-making processes women in rural
areas are disproportionately affected by climate change. Agriculture is the
major sector of Bangladesh’s economy and rice is the single most
important crop to be grown in the coastal areas of Bangladesh. Out of 2.86
million ha of coastal and off-shore lands about 1.056 million ha is affected
by varying degrees of salinity (SRDI, 2012). Farmers mostly cultivate low
yielding traditional rice varieties during rainy season. Most of the lands
remain fallow in the dry season (January-May) because of soil salinity, lack
of good quality irrigation water and late draining condition (Karim et al.,
1990; SRDI, 2001). In the recent past, with the changing degree of salinity
of some areas due to further intrusion of saline water, normal crop
production becomes more risky (SRDI, 2012).
The global perspective casts adaptation as a response to the “additional”
impacts of climate change. On the other hand, many observers have noted
that the impacts of climate change are experienced at the local level, so
most adaptation programs need to be implemented and managed locally
(Huq and Reid, 2007). Adaptation at the local level is therefore difficult to
separate from development. Some observers have, therefore, called for a
“development first” approach to adaptation that addresses the
vulnerability context, rather than addressing the impacts of climate
change alone (Burton et al., 2002; Adger et al., 2003). The southernmost
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part of Bangladesh is bordered by about 710 km of coastal belts, where
cyclones, storm surges, salinity intrusion and coastal erosion are common.
The coastal belt has been identified as a problem area due to different
climatic disasters, complex hydro-geological conditions and adverse water
quality, which make safe water supply difficult. Similar to other areas in
the coastal belt, Satkhira, Khulna, Bagerhat, Patuakhali and Cox’s Bazar
districts are also associated with an acute catastrophe of drinking water.
In this context, the coastal belt, especially the exposed areas and islands
are the most hazard-prone hard-to-reach areas in Bangladesh. The coastal
areas of Bangladesh are different from the rest of the country not only
because of its unique geo-physical characteristics but also for different
sociopolitical consequences that often limits people’s access to endowed
resources and perpetuate risk and vulnerabilities. A vast river network, a
dynamic estuarine system and a drainage basin intersect the coastal zone,
which made coastal ecosystem as a potential source of natural resources,
diversified fauna and flora composition, though there also have immense
risk of natural disasters (Shamsuddoha and Chowdhury, 2007). Thus, to
find out the ongoing climate change phenomena and impacts this piece of
research is of immense significance. There is a close proximity between
livelihoods of the coastal people and such vulnerabilities, because the way
of livelihood earning of one people class became the catastrophes to
others.
Although effect of natural catastrophes i.e., flood, cyclone, tidal surge, etc.
are common for all but coping with these is quite different among different
classes of people, as the coping capacity is a function of the asset base. The
poor and women are more vulnerable as their asset base is weak and
scanty (Shamsuddoha and Chowdhury, 2007). Women in Bangladesh still
experience various types of violence: physical, sexual, emotional and
domestic (abusive language or exertion of physical force) that increases
during and after a disaster (Ali, 1999). The present study was conducted
to understand and realize the risk of women during disaster and their
adaptive strategies to tackle disaster. This piece of research is a novel one,
because of its in-depth dimension of climate change impacts causing
serious livelihood vulnerability of the coastal people. Not only that, this
research also discovered the coping strategies, both local and induced, by
which the coastal dwellers, both men and women, are continuously
combating the adverse effects of climate change vulnerabilities. Thus, the
findings are of immense significance for the scientists, development
practitioners, donors, policy makers, and of course, the local inhabitants.
Few researches have been conducted on the comate change effects on the
coastal people of Bangladesh focusing the adaptation strategies adopted
by them. However, few questions are yet to be answered properly. Such
as: (a) What are the present socioeconomic conditions of climate
vulnerable coastal dwellers? (b) To what extent climate change affects the
coastal people’s livelihoods? (c) What are the impacts associated to
climate induced disasters faced by coastal communities especially by the
women? (c) What are the coping and or adaptation strategies in
maintaining sustainable livelihood? The present piece of research is
aiming to find out the answers of these research questions. The research
was conducted to investigate viable recommendations for livelihood
intervention activities in an attempt to give women, who are most
vulnerable to climate change and its impacts, solid and more resilient
livelihood options. The research has been divided into several thematic
areas, which are interlinked: current livelihood practices, the impacts of
climate change on current livelihoods, current adaptation strategies for
livelihoods and future viable livelihood options. New livelihood options
for coastal people are proposed through this study.
1.1 Specific objectives
i. To describe the present socioeconomic conditions of climate
vulnerable coastal dwellers.
ii. To explore the detailed livelihood information as affected by
adverse climatic changes.
iii. To find out the impacts of climate change on coastal people
especially the women.
iv. To point out the adaptive measures of the coastal communities in
response to changing climate.

2. METHODOLOGY
2.1 Nature and method
This is survey-based research, and thus no physical experiments were
conducted. To satisfy the research purpose and specific objectives the study

followed diagnostic and descriptive in nature of investigation covering both
qualitative and quantitative aspects following logical and scientific
approaches. The study was conducted through the use of appropriately
designed survey tool, i.e., interview schedule. Data were collected from
different stakeholders. To achieve different objectives of the study data about
various concepts were collected through incorporating relevant items in the
interview schedule. A benchmark survey was conducted among the selected
farmers. To get idea about climate resilient alternative livelihood, three
research methods likely face-to-face interviews of the common respondents,
key informant interviews (KII), focus group discussion (FGD) were employed.
2.2 Locale of the study
The study was carried out in two villages namely Sutarkhali and Nalian of
Sutarkhali union (smallest local government unit) under Dacope upazila (subdistrict) of Khulna district. The Sutarkhali union is adjacent to the Sundarbans
and saline stricken area featured with lots of livelihood vulnerabilities.
Sutarkhali union is 38.7 km away from Khulna University and one of the most
vulnerable unions in respect of adverse climate change effects. Sutarkhali
union has an area of 47.55 km2 and the total population of the union is 30,430
among them 15,663 are male and 14,767 are female (The Bangladesh
Network, 2021).
2.3 Population, sampling procedure and unit of analysis
The population of the study was climate change affected coastal people of
Sutarkhali and Nalian villages of Sutarkhali union of Dacope upazila (located
in between 22°24' and 22°40' north latitudes and in between 89°24' and
89°35' east longitudes) in Khulna district of Bangladesh. The sampling
procedure for the study was purposive sampling method. By following this
method 100 respondents were purposively selected for data collection. The
unit of analysis of the study was the selected members (both male and female)
of the family of the respondents. Majority (68%) of the respondents were
female. It has been reported elsewhere that climate change does not affect
women and men in the same way. Women are not just helpless victims of
climate change – they are powerful agents of change and their leadership is
critical and crucial. Therefore, more number of females was included in the
study. Other important stakeholders were local government officials from the
Upazila level, Sutarkhali union chairman, councilors, female councilors, social
change makers, etc.
2.4 Sources of data
The data were collected from two sources: a) primary, and b) secondary.
Primary data were collected from field surveys and observation. Secondary
data were collected from various journal articles, research papers, books,
different documents, websites, etc.
2.5 Data collection procedure
An interview schedule was prepared and used as the data-gathering
instrument. Data were collected using a long span of time starting from June
29, 2016 to May 05, 2018. During this long period several visits were made to
the study locale. Rigorous and careful screening was maintained during data
gathering, using a well-thought data gathering schedule and research plan.
The interview schedule was carefully prepared considering the objectives of
the study. The interview schedule contained both open and closed form of
questions. Considering the selected characteristics of the respondents, easy
and direct questions were included in the schedule to obtain necessary
information. The interview schedule was prepared in Bengali for clarity of
understanding by the farmers of the study areas. Necessary corrections,
alterations and modifications were made by pre-testing the interview
schedule for suitability, credibility, validity and reliability of the gathered
information before finalizing. The interview schedule was then printed in its
final form and was multiplied for collecting data from the respondents. To
measure few aspects data were collected on a 5-point Likert type scale where
a score of 5, 4, 3, 2 and 1 had been assigned against ‘strongly agree’, ‘agree’,
‘undecided’, ‘disagree’ and ‘strongly disagree’, respectively.
2.6 Measurement of the focus issues
Socioeconomic characteristics of the climate vulnerable coastal dwellers were
described in respect of (i) age (years), (ii) gender (types), (iii) marital status
(types), (iv) educational status (schooling years), (v) family type (categories),
(vi) farm size (ha), (vii) annual income (BDT family-1), (viii) housing type
(categories), and (ix) trees & animals’ ownership (number and types).
Livelihood information was explored in respect of (i) present livelihood
earning methods, (ii) alternate livelihood earning options, (iii) agricultural
activities conducted, (iv) economic activities performed by the women, and
(v) organizational attachment & cosmopolitanism of the women.
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Climate change impacts had been determined based on (i) seasonal livelihood
calendar in the coastal area, (ii) different types of disasters experienced by the
respondents, (iii) loss of resources by various types of disasters, (iv)
detrimental impacts of disasters on livelihoods, and (v) severity magnitude of
different disasters on livelihoods of coastal communities.
Adaptation strategies were pointed out (i) by explaining the sustainable
livelihood options for women in the study area, (ii) by assessing the needs of
the proposed adaptation strategies for coastal people, (iii) by ranking the
adaptive strategies, and (iv) by ranking the coping options.
2.7 Key Informants Interview (KII)
Key Informant Interview follows critical incident study, in which subjects are
asked to comment on real events rather than giving generalizations.
Interviews had been conducted with the Upazila Agriculture Officer, Upazila
Fisheries Officer and Upazila Livestock Officer, Upazila Council Chairman and
other stakeholders to look at what alternative actions could be taken for
improvement.
2.8 Focus Group Discussion (FGD)

3. RESULTS AND DISCUSSION
3.1 Socioeconomic characteristics of the respondents vulnerable to
climate change impacts
3.1.1

Age structure

Among the respondents, 26% were young with the ages below 35 years as
compared to middle aged (59%) of 36-55 years (Table 1). The rest of the
respondents (15%) were from the old, aged group i.e., having ages of more
than 55 years. The mean for age of the respondents was calculated as 42.58
years with the standard deviation of 11.49 years. The maximum age recorded
was 72 years and the minimum of 23 years. Data regarding age of the
respondents indicates that majority of the respondents were middle aged
followed by the young.
3.1.2

Gender

Gender scenario of the respondents has been shown in Table 1. Data relating
to gender of the respondents indicate that majority (68%) of the respondents
were female followed by male (32%).

Focus group discussions with the farmers were arranged at the study area. A
number of issues were thrown out to the discussion table and the researcher
took notes of their responses. The researcher did not intervene in the
discussion but made sure that the discussion remains on the right track. The
researcher acted like a moderator who listened, observed, asked questions
and maintained the continuity of the discussion.

3.1.3

2.9 Data processing, analysis and interpretation

3.1.4

Raw data were processed by removing illegal codes, reducing inconsistencies,
dropping improbabilities and by solving ambiguities. Coding was used to
classify the data in accordance to their quality, quantity, periodical bias, etc.
Processed data were analyzed, tabulated and interpreted by using descriptive
techniques. Different computer-based software’s like Statistical Package for
Social Sciences (SPSS), Microsoft Excel, etc. were used for analyzing the data.
Microsoft was used for preparing the Tables for interpretation of data. All the
findings were compiled in a written research paper.

The highest proportion (48%) of the respondents had no education i.e.,
illiterate followed by primary education (36%) with 5 years of schooling.
Again, 14% of the respondents had secondary level of education with 10
schooling years. None of the respondents had more than higher secondary
education and only 2% of the respondents achieved higher secondary level of
education. The calculated mean and standard deviation of schooling years
were 3.26 and 2.87, respectively (Table 1).

Socioeconomic Characteristics
Age (in years)
Gender (types )
Marital status (types )

Educational status (schooling years)

Family type (categories)

Farm size (ha)
Annual income (‘000’ BDT family-1)

Household type (categories)

Animals (citation percentage)

Marital status

Marital status of the respondents has been shown in Table 1. Data from the
Table denote that most (95%) of the respondents were married and only 5%
of them were widowed. None of them were unmarried, divorced or living
separately.
Educational status

Table 1: Socioeconomic characteristics of the respondents
Respondents (N=100)
Categories (Scores)
Number
Percentage
Young aged (≤ 35)
26
26
Middle aged (36-55)
59
59
Old aged (>55)
15
15
Male
32
32
Female
68
68
Married
95
95
Widow
05
05
Illiterate (0)
48
48
Primary (1-5)
36
36
Secondary (6-10)
14
14
Higher secondary (11-12)
02
02
Nuclear
26
26
Joint
53
53
Extended
21
21
56
56
Landless (0.02)
Marginal (0.02-0.20)
42
42
Small (0.20-1.00)
01
01
Medium (1.00-3.00)
01
01
Low income (<50)
77
77
Medium income (50-100)
23
23
Mud-made
71
71
Tin-shade
09
09
House type
Semi-concrete
13
13
Concrete
7
7
Own
98
98
Ownership
Rented
02
02
Cow
31 (4th)
Goat
42 (3rd)
Duck
82 (1st)
Fowl
68 (2nd)

Mean (𝐱̅)

SD (σ)

42.58

11.49

n/a

n/a

n/a

n/a

3.26

2.87

n/a

n/a

Note: Only categorical data were
collected

40.145

17.964

n/a

n/a

n/a

n/a

n/a

n/a

Source: Field Survey, 2018
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3.1.5 Family type

(98%) resided in their own house.

Most of the farmers were married and 53% respondents lived in joint type
families (composed of sets of siblings, their spouses, and their dependent
children). About one-fourth of the respondents (26%) had nuclear type of
family and 21% of the respondents reside in extended families (families
include at least three generations: grandparents, married offspring, and
grandchildren) (Table 1) indicating that the strong family bondage in the
study area. About half (53%) of the respondents had small sized family (≤4
members) compared to medium sized (32%) (5-6 members), and large sized
(15%) family (˃6 members). It means that people in the study area were
conscious about their family size and problem of population growth. The
average size of households in Bangladesh has been decreasing gradually,
coming down to 4.06 in 2016 from 4.90 in 2001 (Chakma, 2017).
3.1.6 Farm size
There were no large famers among the respondents. Majority (56%) of the
respondents were landless followed by marginal farmers (42%). Both small
and medium farmers accounted for only 1% of the respondents (Table 1).
These findings indicate that majority of the respondents were poor with
lower level of living standards.
3.1.7

Annual family income

At present per capita annual income is 2,227 USD (1,89,440.11 BDT) (The
Daily Star, May 17, 2021). However, the annual family income was
considerably lower in the study area and ranged from 7,000 to 84,000 BDT
(82.32 to 987.80 USD). The mean and standard deviation for annual income
were 40,145 BDT (472.09 USD) and 17,964 BDT (211.25 USD), respectively.
The highest proportion (77%) of the respondents belonged to low-income
group with annual income below 50,000 BDT (587.98 USD) followed by
medium income group (23%) with annual income of 50,000 to1,00,000
(587.98 to 1,175.95 USD) (Table 1). None of the respondents was found from
high income group. Annually more than 50% of the people spend 50,0001,00,000 BDT for their livelihood. About two-third of the respondents could
not save money and only one-third could hardly save.
3.1.8 Type of houses
Most (70%) of the people lived in mud-made houses followed by people
(13%) who lived in semi-concrete houses (Table 1). Only 7% of the
respondents had full concrete made houses. Almost all the respondents

3.1.9 Trees and animals of the households
A wide variety of fruit, timber and other trees were planted in the homestead
by the coastal people. Among them coconut [Cocos nucifera L.], jujube
[Ziziphus jujuba Mill.], sapota [Manilkara zapota (L.) Royen], pomegranate
[Punica granatum L.], papaya [Carica papaya L.], litchi [Litchi chinensis Sonn.],
mango [Mangifera indica L.], Elephant wood apple [Limonia acidissima L.],
jackfruit [Artocarpus heterophyllus Lam.], date palm [Phoenix dactylifera L.],
guava [Psidium guajava L.], Indian gooseberry [Phyllanthus emblica L.], Java
plum [Syzygium cumini (L.) Skeels.], citruses [Citrus spp.], banana [Musa
acuminata Colla], palmyra palm [Borassus flabellifer L.], tamarind
[Tamarindus indica L.], etc. were noticeable. Other identified tree species were
neem [Azadirachta indica A. Juss.], mahogany [Swietenia macrophylla King],
bay leaf [Laurus nobilis L.], drumstick [Moringa oleifera Lam.], etc. Among the
respondents, 31% had cows, 42% had goats, 82% had ducks and 68% had
fowls (Table 1). This was quite expected that, as the coastal areas were low
lying with plenty of water bodies, people could easily rear ducks in nearby
water bodies of their homes. These findings were in line with the findings of
who reported that 83% of the inhabitants of Sutarkhali, Dacope had ducks in
their houses (Jahan and Ali, 2017).
3.2 Livelihood information of the respondents as affected by climate
change
3.2.1 Present livelihood practices
Inhabitants of Sutarkhali, Dacope reflected on sustainable farming practices
as a result of the growing demand to ensure year-round agriculture through
crop diversification. This study noticed a significant variation in occupational
pattern. Historically more than half of the population (59%) were involved in
agricultural activity in this area while about 29% had been engaged in fishing
and the rest 12% were day laborers (Table 2). More than half (57%) of the
respondents selected their occupation based on their own choice, 20%
adopted to manage the unfavorable conditions and 23% inherited the main
profession from their ancestors. During natural disasters 39% people worked
as daily laborers in their area while 27% migrated to other localities in search
of work. In addition, 23% of the respondents received government aid while
11% spent their savings.

Chart 1: Seasonal livelihood calendar in Coastal Area (Source: Field Survey, 2018; Jahan and Ali, 2017)

Janu.
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April
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July
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3.2.2

Alternate livelihood options

The researchers identified several problems of the respondents’ present
livelihood and the findings have been presented in Table 3. Lack of capital was
the main livelihood problem of the local people as reported by the
respondents. 28% of the respondents informed about the problem. This was
followed by occurrence of disasters (22%) and salinity (21%). However, the
Key Informants (KI) and participants of FGD gave the opinion that salinity was
the main problem against their daily livelihood. It was evident that salinity
had limited agricultural productivity of coastal soils which in turn places the
people to low-income group. Probably due of to this reason the respondents
considered low income due to lack of capital as their main livelihood problem.
They evaluated their problems according to their income, training received
and cropping patterns in a year.
Construction of strong bunds, government support through job creation and
provision of use of fresh water would be the probable solutions of their
livelihood problems. Among the alternate livelihoods, majority of the
respondents mostly preferred HYV rice cultivation (32%), working as a
laborer (25%) and fish culture (21%). Relatively more earnings (26%) and
year-round livelihood security (24%) were the main reasons of selecting
alternate livelihoods as revealed from the study. However, 17% of the
respondents gave opinion for economic solvency as well as for minimum
capital requirement (21%) in selecting other occupations. More than 60% of
the surveyed people received training regarding alternate livelihoods. They
got training mainly on agricultural production and homestead gardening as
claimed by the respondents.

Characteristics

Problems of present livelihood

Preferred alternate livelihood

Reasons for choosing alternate livelihood

Training received for alternate occupation

Table 2: Present livelihood scenario of the respondents
Characteristics

Categories

Respondent (N=100)
Number

Percentage

Main livelihood

Crop production
Fish
cultivation/farming
Daily laborers

59
29
12

59
30
12

Reason for
choosing main
livelihood

Inheritance
Unfavorable
situation
management
Own choice

23
20
57

23
20
57

11
39
27
23

11
39
27
23

Use savings
Laborer at own area
What is done
Laborer at different
during natural
area
disasters
Aid from
government
Source: Field Survey, 2018

Table 3: Alternate livelihood of the respondents
Respondent (N=100)
Categories
Number
Insufficient earnings
08
Lack of physical fitness
12
Lack of capital
28
Cultivation problem
09
Salinity
21
Natural disaster
22
HYV rice production
32
Fish culture
21
Animal rearing
10
Vegetable cultivation
12
Daily laborers
25
Relatively more earnings
26
Year round livelihood security
24
Economic solvency
17
Need minimum capital
21
Food availability
12
Yes
63
No
37

Percentage
08
12
28
09
21
22
32
21
10
12
25
26
24
17
21
12
63
37

Rank
6th
4th
1st
5th
3rd
2nd
1st
3rd
5th
4th
2nd
1st
2nd
4th
3rd
5th
-

Source: Field Survey, 2018
Table 4: Agricultural crops produced by the respondents
Name of the cropping season

Name of the crops produced

Kharif-I (mainly in homestead)
(March 16 – June 30)

Okra, sweet gourd, bitter gourd, green amaranth, Indian spinach, aroids, elephant
foot yam, brinjal and red amaranth, etc.

Kharif-II (July 1 – 15 October)

HYV rice

Rabi (October 16 – March 15)
Source: Field Survey, 2018

Characteristics
Involvement in economic activities
Type of work
Taking loan
Sources of loan

Turnip, beet, onion, garlic, tomato, chili, cauliflower, cabbage, spinach, potato, etc.

Table 5: Economic activities of women as mentioned by the respondents
Respondent (N=100)
Categories
Number
Yes
76
No
24
Agriculture
47
Handicrafts
42
Daily laborers
11
Yes
73
No
27
Bank
06
NGOs
79
Other
15

Percentage
76
24
47
42
11
73
27
06
79
15

Source: Field Survey, 2018
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Table 6: Attachment of women to organizations and training received by them
Respondent (N=100)
Characteristics
Categories
Number
Yes
71
Attachment with organizations
No
29
GOs
07
Type of organizations
NGOs
93
HEED Bangladesh
34
Grameen Bank
29
Organizations from where they attached
Ulashi Sreejony Sangha (USS)
20
Other
17
Yes
87
Training received
No
13
Crop cultivation
56
Types of training
Fish culture
37
Animal culture
03
HEED Bangladesh
52
Organizations from where they got training
Ulashi Sreejony Sangha (USS)
31
Other
17
Source: Field Survey, 2018
3.1.10 Agricultural activities conducted on regular basis
During the last five years, various crops were grown by the farmers of
Sutarkhali (Table 4). In most of the lands only one crop i.e., HYV rice was
cultivated. Therefore, rice dominated the cropping pattern although in some
place’s vegetables were grown after rice crop. Among the rice varieties BR10,
BR11 and BR23 were widely cultivated. No cash crops were reported to be
grown in the study area. Different types of vegetables were grown as food
crops in Sutarkhali union. The vegetables were sweet gourd, bottle gourd,
radish, tomato, eggplant, bitter gourd, ribbed gourd, sponge gourd, yard long
bean, red amaranth, green amaranth, okra, Indian spinach, aroids, elephant
foot yam, turnip, beet, onion, garlic, tomato, chili, cauliflower, cabbage,
spinach, potato, etc. The crops cultivated in different seasons have been
shown in Table 4.
From September to October the farmers suffer from food crisis. At that time
farmers compel to work as day laborer in the locality or migrate to different
places in search of work to manage livelihood. Some people were also
engaged in road works like KABIKHA (food for work) and KABITA (food for
money). They also seek loan from different organizations. It has already been
mentioned that Sutarkhali union was badly affected by salinity which had
been again aggravated by insufficient rainfall during the dry season
(December to June). Most of the cultivable lands remained fallow due to
salinity as well as due to lack of alternative appropriate technology. This
unfavorable situation rendered local people to work as day laborer and to
borrow from the riches or organizations. Fishing was also practiced by few
respondents.
3.2.4 Economic activities of women to overcome climate change impacts
Women make up 49.4% of Bangladesh’s 160.6 million populations, yet they
have limited access to education, employment and productive resources
(MoWCA, 2008; WB, 2021). In very poor households, it can be more difficult
for the girls than boys to attend school because of expectations that they will
carry out household works, and often because of the distance they must travel
and safety concerns. But for sound development of the country depends on
the collective effort of both men and women. Women (76%) in the study area
were involved in income generating activities like agriculture, homestead
gardening, fish culture, poultry rearing, duck rearing, handicrafts preparation.
Of them 47% were engaged in agricultural activities, 42% were involved in
making handicrafts and the rest 11% were working as day laborers (Table 5).
They borrowed from banks (6%) as well as from different NGOs (79%). They
used the loaned money both for productive and non-productive purposes.
3.2.5 Attachment of women to organizations and visit to development
organizations
Skill development is directly related to organizational participation,
participation in training programs as well as cosmopolitanisms. Majorities
(71%) of the respondents were related to different organizations and usually
the period of attachment was for 2-3 years as revealed through the survey.
Most (93%) of the respondents were attached to NGOs like HEED Bangladesh
(34%), Grameen Bank (29%), Ulashi Sreejony Sangha (20%), etc. The
respondents opined that credit facilities were essential for livelihood
improvement and 87% of them received training on various aspects of
livelihood from those organizations. They received training on crop
production (56%), fish culture (37%) and animal rearing (3%). They got their

Percentage
71
29
07
93
34
29
20
17
87
13
56
37
03
52
31
17

training from HEED Bangladesh (52%), Ulashi Sreejony Sangha (31%), etc.
(Table 6).
3.3 Climate change impacts on the livelihoods of the respondents
dweling in the coastal area
All the respondents faced numerous types of disasters separately or
simultaneously. However, 71% of the respondents experienced water
stagnation due to break down of river embankments, 79% faced flood due to
heavy rainfall, all were affected with high salinity and 97% by severe drought;
92% of them had suffered from cyclone and 67% of the respondents
mentioned about communication barrier due to damaged roads (Table 7).
These natural disasters damaged the crops, livestock, poultry, tress, houses,
roads, shrimp ghers-almost everything of farmers although the degree of
damage varied depending on the type of disasters they faced (Table 8). As a
result, livelihoods of local people were greatly affected. Bangladesh is
considered to be one of the parts of the world most vulnerable to climate and
other environmental changes, due to its geography and low-lying topography.
60% of the country is less than six meters above sea level (Mirza, 2002).
The Global Climate Risk Index 2016, which examines data on storms, floods,
temperature extremes, fatalities and population and economic data, has listed
Bangladesh among the top countries most affected by natural disasters for 9
of the last 10 years. Table 9 presents the adverse impacts on livelihoods
during climatic hazards in the coastal areas. Among the climate induced
hazards, some were slow on set (salinity intrusion, droughts) but created long
term effects on livelihoods. The substantial increase in salinity was affecting
the freshwater quality and in turns the coastal habitats, agriculture, fisheries,
aquatic plants and animals in the ecosystem. Due to salinity intrusion, the
local community observed the following impacts: fodder and pasture were
not available for cattle, lack of fresh irrigation water, domestic work
hampered due to lack of fresh water and severe water and sanitation
problems. Similarly, all other disasters severely affected the life and
livelihoods of poor coastal inhabitants. These results are supported by the
findings of other studies (UNW, 2013).
Table 7: Different types of disasters experienced by the respondents
Respondent (N=100)
Disasters due to climate change

Citation
number

Percentage

Cyclone

92

92

Salinity

100

100

Water logging due to damage/demolition of
embankment/river erosion

71

71

Severe drought

97

97

Flood due to heavy rainfall

79

79

Destruction of roads and communication
67
67
problem
Source: Field Survey, 2018 (More than one citation is possible)

Cite The Article: Mst. Gulshan Ara, Tuhin Roy, Md. Sarwar Jahan, Md. Matiul Islam (2022). Adaptive Strategies of Coastal People in Response To Climate Change:
Experiences From Two Villages Of Dacope Upazila in Bangladesh. Environment & Ecosystem Science, 6(1): 17-28.

Environment & Ecosystem Science (EES) 6(1) (2022) 17-28
Table 8: Loss of resources by various types of disasters
Resources affected by disasters due to climate change

Respondent (N=100)
Citation number

Percentage

Dwelling

100

100

Arable lands

93

93

Agricultural crops

87

87

Fish ponds and shrimp-ghers

56

56

Roads

79

79

Domestic animals

63

63

Scarcity of drinking water

98

98

Source: Field Survey, 2018
Table 9: Detrimental impacts of disasters on livelihoods of coastal communities
Types of disasters

Affected livelihoods

Specific impacts on livelihoods

Cyclone

•Wage laborer
•Cattle and poultry rearing
•Poultry rearing
•Homestead gardening
•Crab production
•Handicrafts
•Fishing
•Prawn collection

•People injured and died
•Damage local and village physical structures
•Damage household level structures
•Severely damage cattle and poultry
•Fish pond damage
•Agricultural crop damage
•Damage homestead gardens
•Schooling of children restricted

Drought

•Wage laborer
•Cattle and poultry rearing
•Homestead gardening
•Crab production

•Lack of food for livestock
•Damage crop production
•Irrigation water is not available
•Increase salinity in water and soil
•Lack of fresh water for domestic work

Salinity intrusion

•Crop cultivation
•Cattle rearing
•Homestead gardening
•Farm-based wage laborer
•Household activities

•Fodder and pasture are not available
•Increase salinity in water and soil
•Lack of fresh irrigation water
•Domestic work hampered
•Water and sanitation problems
•Health hazard

Flood

•Wage laborer
•Cattle and poultry rearing
•Homestead gardening
•Crab breeding
•Handicrafts
•Fishing
•Prawn collection

•Crops submerged under water
•Sand deposits on farmlands
•Food insecurity
•Submerged homestead area
•Damage household physical structures
•Lack of safe drinking water
•Communication system disrupted
•Schooling of children restricted

Water logging

•Wage laborer
•Cattle and poultry rearing
•Homestead gardening
•Crab production
•Handicrafts
•Fishing
•Prawn collection

•People cannot go out for work
•Damage household physical structures
•Livestock died
•Fish pond damage
•Agricultural crop damage
•Schooling of children restricted

Embankment Failure

•Wage laborer
•Cattle and poultry rearing
•Homestead gardening
•Crab production
•Handicrafts
•Fishing
•Prawn collection

•People cannot go out for work
•Damage household physical structures
•Livestock died
•Fish pond damage
•Agricultural crop damage
•Schooling of children restricted

Source: Field survey, 2018; Anonymous, 2013
The Southwest is one of the most populated regions of the country and is
facing high levels of poverty (Kumer and Roy, 2017). The area is highly

exposed to natural disasters including storm and tidal surge flooding (Saha,
2014). In the last ten years, the area has been affected by two major cyclones.
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Sidr and Aila both category five cyclones, made landfall in the Southwest,
causing storm surges, and destruction of embankments that lead to
widespread salinity intrusion (Coirolo et al., 2013; Dasgupta et al., 2016;
Warner et al., 2012; Sidr, 2007; Aila, 2009). Salinity is widely documented as
a major environmental challenge in the region, with a saline front stretching
up to 100 km inland (UNICEF, 2014; Khan et al., 2011). Salinity can be traced

to a number of causes, including storm surges pushing sea water upstream;
the Farakka Barrage, a dam in India, built in the 1970s, which has significantly
altered the hydrology of river systems in the east of the country; and the
proliferation of salt-water shrimp propagation in the region, which has
encouraged a build-up of salinity (Swapan and Gavin, 2011; Mirza, 1998).

Table 10: Severity index of different disasters on livelihoods of coastal communities
Objective

Variables

Strongly
Agree
(5)

Impact of
climate
change

Agree

Undecided

Disagree

(4)

(3)

(2)

Strongly
disagree

SI

(1)

Mean
SI

Rank

Climate change causes water
stagnation and flood/tidal surge/
river bank erosion

96×5

4×4

0

0

0

496

4.96

2nd

Frequent occurrence of cyclones

57×5

43×4

0

0

0

457

4.57

7th

Salinity intrusion

100×5

0

0

0

0

500

5.00

1st=

Extreme temperature and drought

100×5

0

0

0

0

500

5.00

1st=

Reduced crop production due to
climate change

32×5

68×4

0

0

0

432

4.32

8th

Arable land area reduced

93×5

6×4

1×3

0

0

492

4.92

3rd

Women and child are vulnerable to
adverse effect of climate change

60×5

40×4

0

0

0

460

4.60

6th

We should do something to reduce
the impact of climate change

75×5

25×4

0

0

0

475

4.75

4th

Women can take part in combating
climate change effect

69×5

31×4

0

0

0

469

4.69

5th

Mean

476.71

4.75

Source: Field Survey, 2018
To understand the degree of impacts of different hazards on life and livelihood
of coastal people, the severity index (SI) of the disasters were estimated and
compared based on a 5-point scale. The estimated SI values are shown in
Table 10. Salinity and extreme temperature rises rank the top position (500)
followed by water stagnation, flood and riverbank erosion (496) and then loss
of arable lands (492). The mean SI score estimated was 476.71. However,
most of the participants in the FGD mentioned that lightning during
thunderstorm has become a new and serious disaster now-a-days killing
people here and there in the recent times.
3.4 Adaptation strategies followed by the respondents for combating
climate change impacts
In order to understand adaptation, conceptualizations of vulnerability are
needed, in order to understand what communities are responding to. Climate
vulnerability is the degree to which people, communities and the systems on
which they depend are susceptible to, and unable to cope and adapt when
exposed to climate-related hazards. According to the adaptive capacity
vulnerability theory, vulnerability is a combination of exposure, sensitivity
and adaptive capacity (Flow-diagram 1).

With regards to climate change, community sensitivity is often conceptualized
in terms of the interactions between livelihoods and natural resources (Ahsan
and Warner, 2014). Adaptive capacity describes the ability of a group or
individual to understand and respond to risks and hazards, and make
adjustments with regards to exposure and sensitivity, capturing intrinsic,
social factors.
The Key Informants as well as the local farmers opined those probable
solutions to mitigate the disasters would be construction of strong bunds,
collecting and storing fresh water through digging small farm ponds, using the
stored water for irrigation, training for awareness building, capacity building
(shelter belt), invention of alternate appropriate sustainable technology,
excavation/re-excavation of canals and finally GO-NGO collaboration. Some of
the adaptation strategies for coastal people (both for men and women) are
given in Table 11 and 12.
Table 11: Sustainable livelihood options for women in the study area
Barriers of livelihood
(natural/manmade)

Conventional
livelihood options

Demolition of embankments

Poultry and
duck farming

Saline water intrusion

Fish culture

Drought

Flow-diagram 1: Vulnerability to climate change is divided into its
components of exposure, sensitivity and adaptive capacity (Pelling, 2011;
Preston and Stafford-Smith, 2009).
Exposure refers to a community’s susceptibility to climate and environmental
changes, the likelihood of a system “physically being in harm’s way” of climate
and environmental hazards (Pouliotte et al., 2009; Preston and StaffordSmith, 2009; Ahsan and Warner, 2014). Sensitivity describes the likelihood of
a system being negatively affected by environmental hazards (Adger, 2006).

Water logging during
monsoon

Wage labor

Flood

KABIKHA (food for
work)

Collapse of communication
system
Damage of fish/shrimpghers

Alternate
livelihood
options

Fishing

Hanging
vegetables
gardening
Homestead
gardening
Handicrafts
Goat/sheep
rearing
Crab fattening

Source: Field Survey, 2018
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Table 12: Needs assessment of the proposed adaptation strategies for coastal people (1, 2 & 3 columns)
Proposed adaptation strategies

Justification

Resource and capital

Sources of resource mobilization

1

2

3

Poultry farm

Investment cost is low
Suitable for females
Limited resources needed
Can be operated from the home

Seed money
Product marketing
Vaccination
Poultry feed

Scheduled Bank
Veterinary Hospital
NGOs
GOs

Duck rearing

Investment cost is low
Suitable for females
Limited resources needed
Can be operated from
inside the home

Seed money
Product marketing
Vaccination
Poultry feed

MFIs
Scheduled Bank
Veterinary Hospital
NGOs
GOs

Limited labor needed
High demand in market
Profit is very high
Availability of fodder

Seed money
Product marketing
Vaccination
and treatment

Scheduled Bank
Livestock Hospital
NGOs
GOs

Handicrafts

Suitable for both genders
Limited capital needed
Raw materials available
Continued during disaster
Local demand is high

Seed money
Product marketing
Raw materials

NGOs
Cooperative Society

Homestead
gardening

Possible to do in yard
Easily managed
Local demand is high
Cost is very low
Limited efforts needed

Seeds
Seed money
Product marketing

MFIs
NGOs
Agriculture Office

Hanging garden

Managed by females
Local demand is high
Cost is low

Seeds
Seed money
Product marketing

MFIs
NGOs
Agriculture Office

KABIKHA(for for work)

Alternative income
Land not needed
Capital not needed

Enrollment as a wage labor in local
development projects

UNO Office
NGOs
LGED Office
UP Office

Goat/sheep rearing

Table 12: Remaining 4, 5 & 6 columns
Organizations need to support
5
Veterinary Hospital
Incubator training
Department of Livestock
Poultry farm
Feeding process
Directorate of Youth
Poultry rearing training
NGOs
Veterinary Hospital Department of Livestock
Incubator training
Directorate of Youth
Duck rearing
Feeding process
Development Office
Poultry rearing training
NGOs
Training on primary care
Department of Livestock
Goat/sheep rearing
Feeding process
NGOs
Cattle rearing training
GOs
Directorate of Youth
Handicrafts
Skill development training
Development Office
NGOs
Directorate of Youth
Homestead
Horticulture training
Development Office
gardening
NGOs
Agriculture Office
Directorate of Youth
Horticulture training
Hanging garden
NGOs
SME training
Agriculture Office
Directorate of Youth
NGOs
KABIKHA(for for work)
Female safety net training
LGED
Local Government
Source: Field survey (2018), Anonymous (2013)
Proposed adaptation strategies

Training needs
4

Future risks
6
Natural hazards
Disease

Natural hazards
Disease

Natural hazards
Transportation
Marketing
Transportation
Insects’ attack
Natural hazards
Transportation
Insects’ attack
Natural hazards
Rough weather
Social constraints
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Men and women face their social, economic and environmental reality in
different ways; how they participate is also different, and depends on age,
socio-economic class and culture. However, across age and culture, usually
women have fewer assets than men to recover from natural disasters.
According to the survey, women from poor households in the coastal areas
suggested to involve in poultry farming, cattle rearing, homestead gardening,
vegetable farming, work in Government development projects as KABIKHA
(food for work) and making different types of handicrafts like fishing nets, fish
cages, bamboo-made goods and as viable livelihood options for the exposed
coastal areas in Bangladesh. As the targeted community is very poor and
vulnerable to different types of climatic hazards, it is essential to know what
types of capital, resources and skill development training will be needed to
practice new livelihoods such as crab and shrimp farming, which are
conducive to increased salinity. Identifying organizations to provide and
support the development of agricultural by products is also essential.

of these livelihood options in the community (UNW, 2013). Women are
generally more vulnerable than men to climate-related impacts due to their
social status, cultural norms, lack of access to and control over resources, and
lack of participation in decision-making processes in the developing
countries. It is evident from a number of studies that women especially the
poor, destitute and vulnerable women in Bangladesh bear multiple
responsibilities at home, including food preparation, provision of cooking
fuel, health care, and caring for children and their education (Nasreen, 1995;
2008; 2012). It has also been found that women living in poverty bear a
disproportionate burden of consequences of climate change because of their
marginalized status and dependence on local natural resources. In a recent
study showed that climate change induced disasters affect both women and
men but the burden of coping with disasters falls heavily on women (Nasreen,
2012). According to Nasreen (2012), during and aftermath of a disaster men
in rural areas lose their places of work while women shoulder the
responsibilities to maintain households’ sustenance.

In addition, it is also necessary to know the social acceptance and future risks

Table 13: Adaptive strategies, their estimated PI indices and ranks
Objective

Adaptive
measures

Variables

Strongly
Agree
(5)

Agree
(4)

Undecided
(3)

Disagree
(2)

Strongly
disagree
(1)

PI

Mean PI

Rank

Build embankments

94×5

6×4

0

0

0

494

4.94

3rd

Stop deforestation/
promote tree plantation

100×5

0

0

0

0

500

5.00

1st =

Training for
livelihoods

100×5

0

0

0

0

500

5.00

1st =

Secured shelter/ security
shelter/ evacuation center

100×5

0

0

0

0

500

5.00

1st =

Build houses in raised land

95×5

5×4

0

0

0

495

4.95

2nd

499.80

4.98

alternative

Mean
Source: Field Survey, 2018
The PI index of some of the adaptation options were estimated and compared
based on a 5-point scale. The estimated PI values are in Table 13. All the
options gave almost similar PI index that varied from 494-504 with an
average value of 499.80. Based on the PI index, the options were also ranked.

Plantation of trees, training for alternate livelihoods and mobilization to
shelter centers exhibited the highest and identical PI indices while
construction of embankments showed the lowest PI scores. In addition,
building of houses in elevated areas held the intermediate position.

Table 14: Coping options, their estimated PI indices and ranks
Issue

Options

Coping with
climate
change

New
tolerant/
resistant
crop
variety
development
Disaster
management
education/learning
in the school
Protect
the
Sundarbans

Strongly agree (5)

Agree (4)

Undecided (3)

Disagree (2)

Strongly
disagree (1)

PI

Mean
PI

Rank

100×5

0

0

0

0

500

5.00

1st

90×5

10×4

0

0

0

490

4.90

3rd

97×5

3×4

0

0

0

497

4.97

2nd

492.33

4.97

Mean
Source: Field Survey, 2018
Three sample coping options for future climate change were also compared
based on their estimated PI (Table 14). It was found that
development/release of new and resistant crops and crop varieties
positioned at the top (500) followed by the protection of the Sundarbans
(497), the largest mangrove forest of the world. The academic affiliation
climate change education also held utmost importance (490). The mean PI
calculated was 492.33. Rice-fish culture, poultry-fish and/or duck-fish
farming, water harvesting technology, excavation/re-excavation of natural
khals (canals) and channels, awareness building, women empowerment, etc.
would be some other coping options as suggested by the respondents (Jahan
and Ali, 2017).

4. CONCLUSIONS
The main objective of this study was to enhance our understanding of the
nexus involving climate change, adaptation and coping mechanism in order

to bridge the existing knowledge gap regarding resilience heterogeneity
across households. The findings of the study provide a detailed overview of
the socioeconomic conditions, current livelihood practices, impacts of climate
induced disasters on coastal people and probable adaptive and coping
strategies. The coastal inhabitants faced numerous types of disasters
separately or simultaneously, such as water stagnation due to break down of
river embankments, flood due to heavy rainfall, high salinity due to drought
along with sea water intrusion, severe drought due to lack of sufficient rainfall
during dry season. Most of them suffered from cyclone and communication
barrier due to damaged infrastructures. Climate change induced disasters
destroy livelihood options and increase peoples’ vulnerabilities. Vulnerability
is a combination of exposure, sensitivity and adaptive capacity as reported
elsewhere. The present investigation established a relationship among them.
Cyclone, salinity, drought, flood, river bank erosion, embankment failure,
water logging, etc. are the climate change events to which the coastal people
are exposed. These devastating events destroy almost everything. Due to
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extreme weather the climate change affected people are unable to perform
their agro-based productions and face other occupational risks. Among the
coastal people unemployment appears as a common phenomenon. The local
farmers opined that probable solutions to mitigate the disasters would be
construction of strong bunds, collecting and storing fresh water through
digging small farm ponds, using the stored water for irrigation, training for
awareness building, capacity building (shelter belts), invention of alternate
appropriate sustainable technology, excavation/re-excavation of canals and
finally GO-NGO collaboration.

RECOMMENDATIONS
A telling sign of climate change is its impact on the ecosystem’s resource base.
The increase in extreme events, such as flooding, cyclones and drought, is
affecting agriculture and food security, natural resources, water and health,
employment and income. It is damaging the livelihoods of millions and
deepening poverty by amplifying environmental and socio-economic
pressure on land and access to and availability of natural resources. The
livelihoods of women, marginalized people and poor communities must be
protected from the impacts of climate change. The present study focused on
promoting climate resilient livelihood options for the most vulnerable groups
and communities of Sutarkhali, Dacope. It needs to be mentioned here that
adjustment to reduce the vulnerability of coastal people to the impacts of
climate variability needs coordinated actions, proper planning, and financial
resources for implementation and community involvement. Future roles of
different stakeholders can be prescribed in the following way.
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