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Abstract 
In recent decades, community based adaptation to climate change has 
gained enormous attention from scientists, policy makers and 
development professionals. This paper presents community based risk 
assessment for identification of risk and local adaptation practices as a 
response to climate change. The south-western coastal region of 
Bangladesh was selected as the study area and historical 
change-chronology study was conducted using statistical analyses and 

studying community perception. The community’s experience suggests 
risks are shifting both in magnitude and direction with the increasing 
frequencies of hydro-meteorological events and their irregularities are 
threatening adaptation capacities as they are affecting the sensitivity and 
production of the ecosystem of the region. Communities are increasingly 
depending on non-agricultural activities while the required time to be 
spent earning livelihoods is increasing. People are migrating from their 
traditional occupations towards non-agricultural occupations. In such 
cases, local adaptation practices are almost absent in the region except 

for the application of more incentives to compensate production losses. 
Concerned authorities need to understand the nature of community 
adaptation and perceptions of climate change in coastal Bangladesh if 
the country wants to stride forward to negotiate climate change.  
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I. INTRODUCTION
1
 

The human civilization is facing the worst 
challenge ever: global climate change (GCC). 

Available observational evidence indicates that 

regional changes in climate, particularly increases 

in temperature, have already affected a diverse set 

of physical and biological systems in many parts 

of the world [1]. However, global climate changes 

are expected to affect coastal communities around 
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the world [1, 2] and Bangladesh is already 

affected severely by the adverse impacts of 

climate change [3]. Most of the impact of climate 

change in Bangladesh will affect the south. This 

coastal part of the country is very susceptible to 
tropical cyclones, floods, drought, temperature 

rises, salinity, Sea Level Rise (SLR) etc. [4]. It 

has been projected for Bangladesh that overall 

rainfall will increase by around 14% by the year 

2020 [5] and will also continue beyond 2075 [6]. 

Moreover there will be an increase of 2.5-40C in 

temperature by the year 2075 in the coastal area 

of Bangladesh [7]. These changes will certainly 

have impacts on peoples’ livelihoods.  

Wetlands cover about 6% of the world’s land 
surface and contain about 12% of the global 

carbon pool, playing an important role in the 

global carbon cycle [8]. This wetland system 

provides livelihood resources, particularly for 

food crops, vegetables, fishing and pasture land 

etc. [9]. For 85% of rural people, this system is 

the  major resource for agriculture and fishery in 
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Bangladesh [10]. Moreover, the system provides 

43% of total fish consumed in Bangladesh [3]. 

There will be a decrease of 54-75% in access to 

the natural resources due to changes in 

temperature and precipitation [11]. 

The benchmark of the impacts of climate 

change is already evident in the wetland system. 

Crop failure is common nowadays due to 

enhanced temperatures and abrupt changes in 

precipitation. Increase in production costs is 

degrading the livelihood security of peoples 

based in the wetlands [12].  

Therefore, risk assessment and adaptation 
processes are needed for achieving sustainable 

development, as they introduce an additional 

layer of complexity and uncertainty into 

management planning [13]. Moreover, the initial 

approach to adaptation was dominated by the 

top-down thinking derived from the original 

characterization of the issue as a global 
environmental pollution problem. The 

best-known formulation is to be found in the 

IPCC Technical Guidelines for Assessing 

Climate Change Impacts and Adaptations [14]. 

Some of the methods can be adapted for use in 

determining community-based adaptation to 

climate change and Community Based Risk 

Assessment (CRA), which has received immense 
attention in the scientific and policy debate, and 

is seen as complementary to mitigation [15]. 

CRA has evolved from the concept of 

participatory risk assessment. CRA is a 

participatory process for hazard, risk and 

vulnerability assessment including coping 

capacity and final strategy which allows for risk 

reduction to be carried out in a scientific way by 

involving stakeholders, especially the local 

community. This includes risk and social 

mapping; transect walks, asset inventories, 

historical and seasonal calendars, risk and hazard 
prioritization, management options, surveys, 

focus group discussions (FGD), interviews etc. 

This tool is mostly used for engagement of 

stakeholders in national and local risk reduction 

plans made by governments and non- 

governmental projects [16–20]. This method can 

also be used for identifying and understanding 

climate change effects and local adaptation 

practices by the community. This mainly involves 

investigating and gathering information regarding 

livelihoods, resilience, local risks and hazards. 
This tool demands special attention for making it 

simple [17]. Another challenge of this tool is 

scale dependency. Since all communities are not 

the same and different communities are subject to 

differential risks [4] and scale depended, tools 

like community based risk assessment are 

necessary for planning adaptation strategies. 
Moreover, the perception of the risks of climate 

change is complex. This multidimensional 

complexity made up of the understanding of 

climate risk, the perception of risk by the people 

for themselves and others [21]. All these studies 

have been called the classical or first generation 

of impact and adaptation studies [17]. 

Responding to recent climate change impacts 
and vulnerability literature, the purpose of this 

paper is twofold; first, it provides evidence of 

changes through risk assessment and secondly, 

identifies responses in this area, which are 

referred to as local adaptation practices. 

II. MATERIALS AND METHODS

A. Selection of the study area 

Narail is a southern district (Fig. 1) of 

Bangladesh with an area of 317 sq km. A river 

dominant area seasonally nourishes the wetlands 

of this area. The land elevation is mostly low. 

Medium depth to shallow depth can be observed 

along the wetland periphery. This comprises an 

area of 990 sq km with a population of 730,000. 

It is apprehended that the average rainfall of the 
area is 1,467 mm with a 37.1°C maximum and 

11.2°C minimum temperature. The hydrological 

regime of the study area is governed by chitra 

river in west and Nabaganga river to the north, 

east and south and by low-lying areas (wetlands) 

with interconnected channels and water courses. 

Soils of this area are relatively heavy and low in 

permeability [22, 23]. This area has been selected 

because of its socio-environmental aspects. The 

main economic activity is agriculture and around 

73% people are engaged in this occupation. 
Fishery is the second occupation but only 2% 

people rely on it as their major occupation. 

However, around 30-50% people go fishing 

during the wet season [23]. This area does not 

suffer from salinity problems due to shrimp 

revolution which is very common in other coastal 

parts of the country. Temperature and 

precipitation changes act as a trigger for changes 

in water availability, which are linked to human 

livelihoods in the area and have negative impacts 

on agricultural production [12]. Moreover, this 

area is not often threatened by cyclones because 
of the large distance to the sea. In other parts of 
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the coastal area which are close to the sea, 

salinity problems resulting from the shrimp 

revolution and cyclones create a more complex 

setting for understanding the impact of climate 

change. Therefore, we find this an appropriate 
research study area for exploring socio- 

environmental dimensions and investigating 

climate risk and existing coping practices based 

on the community perceptions. 

 
Fig. 1. Study area 

B. Data Collection and Analysis 

There were several steps involved in 

community risk assessment and identification of 

local adaptation practices in this study. We 

investigated seasonal and historical calendars, 

risk identification and prioritization, causal 

analysis and local adaptation practices. More 

about this terminology could be found elsewhere 

[17, 18]. In this study, risks were analysed and 
community level adaptation practices were 

investigated using statistical analyses of 

community perceptions. A historical change- 

chronology was constructed using FGDs and a 

questionnaire survey which consisted of a 

problem census, a seasonal calendar, a causal 

diagram, a livelihoods mapping problem matrix 

and a scoring system to identify and prioritize the 

risks which are experienced by the community. 

The time frame is covered two decades 

(pre-1990s and post 1990s). We have chosen to 

focus on these two decades because we are 

concerned with the flexibility and possibility of 
memorizing events by members of the 

community who are mostly illiterate, and also 

because of the sharp rising trend since the 1990s 

observed in statements regarding climate change 

by the Intergovernmental Panel on Climate 

Change (IPCC). The numbers of total 

respondents (500) were selected by a random 

sampling method. The survey result has been 

checked against the reports of FGDs in order to 

validate the analysis. The problem matrix 

consisted of intensity and frequency of the 

problem. Farmers and partly fisherman were 
involved in this study. Half of the respondents in 

the FGD were women. First, we established the 

problems in terms of risks faced by the 

community. Respondents ranked the problem on 

a scale of 1-5 both for Intensity and frequency 

and for risk perception. 

Respondents were also asked to score on a 
scale of 1-10 the historical chronology of risks 

and social events over the last year, and over the 

two-decade period Seasonal calendars were also 

established based on the hazards and livelihood 

activities for pre-1990s and present time scale. 

The livelihood resources availability was traced 

out by scoring on a scale of 1-5. Finally, the local 

adaptation practices were investigated by 

consulting with the respondents to understand 

how the community is currently involved in 

coping with these risks. 

III. RESULTS 

The study reveals that community perceptions 

of common risks around the year are mostly 

related to hydro-meteorological phenomena. The 

community’s experience over the last two decades 

suggests that the main risk persisting is that of the 
shifting in the period of occurrences of hydro- 

meteorological events over the year which are, at 

the same time, expanding in length. This means 

that the community is facing variable risk events 

for longer and unusual time periods which are 

ultimately threatening their adaptation capacities. 

Temperture is observed to have increased over 

the period of time investigated. Community 
members reported that they are experiencing 

enhanced temperatures in combination with 

abrupt rainfall patterns. Temperture is now intense
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during summer and colder during winter 

compared to the 1990s. Rainfall intensity 

has been observed to have increased 

whereas the peak rainfall season has 

shifted. The amount of rain has increased 

in the post monsoon (Sept-Oct-Nov) 

season. Before the 1990s, the peak 

rainfall season was during the monsoon 

(June-July-August) which coincides with 

the Bengali months Ashar, Srabon and 

Vadro. This period was the rainfall 

season and is also important for the 

cultivation of local crops. But nowadays, 

rainfall is mostly occurring in the post 

monsoon season. This higher amount of 

late seasonal rainfall is damaging crops 

(Fig. 2). 

Salinity was rare before the 1990s, but 

is severely affecting the community 

nowadays.   Communities reported that 

alongside increasing temperature they 

are facing more salinity problems in the 

area, which are almost parallel with 

drought conditions and have been 

extended by at least two folds over last 

30 years. Severity and frequency of river 

erosion has also been extended. Hail 

storms have been observed to have 

increased while severity of cyclones and 

floods is reported as negligible in the 

area (Fig. 5 and Fig. 6). Fig. 3 and Fig.4 

show that labor demand has increased 

compared to the 1990s. 

Livelihood activities are demanding 

more labor input because of the 

temperature increase, rainfall pattern 

change and salinity rise. On the other 

hand, food availability has increased due 

to adoption of hybrid crops, higher labor 

inputs, increased technology and 

intensive cultivation. There was no 

occupational migration in the 1990s 

which is very common nowadays. There 

is no number of working hours except in 

the monsoon and post monsoon season. 

Working hours have decreased in the 

monsoon season and increased in the 

post monsoon season. The foggy period 

is observed to have decreased in 

combination with higher intensity and 

shorter periods. 

 
Fig. 2. Temperature and rainfall pattern 

 
Fig. 3. Labor Demand and migration pattern 

 
Fig. 4. Working hours and food availability 

 
Fig. 5. Salinity and fog pattern 
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Fig. 6. Seasonal Calendar of Hazards 
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Fig. 7. Seasonal Calendar of Livelihood Activities 

The concept of risk events suggests that most of the threats 

are posed by temperature rises. For example, Fig. 6 shows 

that early season drought, mid-season drought, salinity and 

water scarcity are affecting the livelihoods of the wetland 

community as the consequence of elevated temperature. 

Temperature is observed to have risen in all seasons 

especially from March to September and even in the winter 

season. Before the 1990s the period 

between March and May and the 

month of August was the period of 

early season and mid-season drought 

which now has extended from March 

to August. The rising of salinity has 

been observed to be very much 

parallelto drought. Variation of 

temperature over time has also 

affected the sensitivity and 

production of the ecosystem of the 

region. The season of ‘unavailability 

of fish’ has shifted period along with 

drought conditions. Salinity also 

increases in the region with the 

seasonal extension of summer heat 

and resulting water scarcity of the 

river. 

Fig. 7 reveals that cultivation time 

of local varieties of rice namely boro 

and aman are not observed to have 

changed but farmers reported that 

their production cost has increased 

substantially due to the extended 

length of the foggy period, unusual 

summer heat, irregular rainfall and 

extensive salinity. The length of 

fishing season has been shortening 

since the 1990s. Due to water scarcity 

and salinity during the breeding 

season, fish population in the region 

has also declined. 

Table 1 and Table 2 indicate that 

livelihood activities round the year 

are changing in the region. 

Communities are increasingly 

depending on non-agricultural 

activities like day laboring, rickshaw 

(manual three wheeler) pulling, small 

business etc. Farmers in the region 

reported that the production of local 

aman and aus paddy has reduced by 

up to 50 percent for the last 5 years. 

The cost of chemical fertilizers and 

groundwater irrigation has increased 

manifolds over the last 15 years 

whereas these costs were somewhat 

near to ‘zero’ even in the 1990s. 
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Table 1. Historical trend of sources of livelihoods 

Source of 

livelihoods 

Time land Mark 

After 
2000 

90s Before 
90s 

Paddy +++ ++++ +++++ 

Fish +++ ++++ ++++ 

Gardening + +++  

Cattle +++ ++++ ++++ 

Tree Product ++ +++ +++ 

Van/ Rickshaw Puller ++++ ++  

Stationary Shop +++ + + 

Labor +++ + + 

Small Business  ++++ ++ ++ 

Table 2. Trends in source of livelihood 

Livelihood 
activity 

Past Present Future 

Household maid Rare Common Increase  

Paddy husking Common Increase Decrease 

Boiling paddy Common Increase  Decrease 

Day Labor Rare Increase Increase  

Rickshaw pulling Common Increase Increase  

Agriculture Common Increase Decrease 

Fishery Common Decrease Decrease 

Shrimp Cultivation Rare Increase  Increase  

Table 3. Problem matrix, (Score = Intensity x 
Frequency / N, i = 1, 2, 3,… N)  

Problem 
Intensity x 

Frequency 
Score Rank 

Rainfall 4 x2 8 4 

Drought 5 x3 15 2 

Lack of fish 4 x2 8 4 

Fog 2 x2 4 5 

Salinity 4 x2 8 4 

Temperature 5 x5 25 1 

Hail Storm 2 x2 4 5 

Flood 0 0 8 

Cyclone 1 x1 1 7 

River Bank erosion 1 x2 2 6 

Lack of Irrigation water 4 x3 12 3 

Drinking water 0 0 8 

Concerning trends in livelihood activities, 

analysis (Table 1 and Table 2) suggests that 

sources of livelihoods and alternative livelihoods 

are declining in communities while the required 

time to be spent engaged in any source of 
livelihoods is increasing rapidly. For example, a 

season of winter paddy cultivation requires about 

10 hours a day for the entire season nowadays 

whereas it required less than 5 hours even in the 

nineties. The pattern of labor demand and 

seasonal migration has also changed in the region 

over time. In the past, ‘day labor’, as a source of 

livelihood was absent but these days this is very 

common because people are migrating from their 

traditional occupations such as fishery and 

agriculture due to high costs and low production. 

The problem matrix (Table 3) prepared by the 
communities suggests that climatic events such as 

rainfall, temperature, drought, salinity are 

affecting the livelihood.  Also, Table 1 entitled 

‘Livelihood trends’ constructed by the 

communities reports that agriculture and direct 

nature based sources of livelihoods are declining 

over time while new kind of jobs, of which most 

were absent in past, like glossary shop, day labor 

etc. are increasing. This indicates that natural 

productivity is falling sharply in response to the 

environmental changes that are occurring in the 
region. Fig. 6 shows that communities have 

identified some physical and meteorological 

causes behind such changes. According to the 

community, conceived knowledge of hydro 

meteorological phenomena such as temperature, 

rainfall, lack of water etc. are the main causes of 

local environmental problems that are affecting 

their livelihoods. Livelihood trends and climate 

change impact shows that dependency of the 

communities on paddy, fishery and livestock has 

been reduced over the course of time. 

The problem matrix, seasonal calendar and the 
case studies developed by the communities 

suggest that climate change might have triggered 

the changes in livelihoods patterns in the region 

through the influences of hydro-meteorological 

events. Temperature is identified as the most 

severe problem. Communities are experiencing 

higher intensity and high frequency of heat waves. 
This is increasing drought intensity and frequency 

which is also identified as the second most severe 

problem in the area. However, enhanced 

temperature is increasing the irrigation water 

crisis which is also one of the severe problems in 

the area. Rainfall change, salinity and fish 

availability are also affecting the community. But 
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these problems are also strongly related to rainfall 

change and temperature increase.  

Rainfall is following an enhanced trend in the 

post monsoon season which is increasing the 

vulnerability of river erosion. Community 

members reported that water bodies are facing a 

water crisis in the summer and receiving higher 

amounts of water discharge in the post monsoon 

season.  This is resulting in river erosion for 

sudden and intense rainfall within a short period 

of time. However, the lack water in summer is 

decreasing water holding capacity by enhancing 

rates of sedimentation. Water is needed to carry 

through the sediment which comes from 

upstream. Moreover, fog is damaging the winter 

crops because it is getting more intense and 

lasting for a shorter time period.   

These above problem descriptions comply with 

the causal relationship of climate change and 

relevant resources. This causal relationship is 

obtained from the analysis of community 

perceptions, which is presented in Fig. 8 and Fig. 

9. These figures are mainly representing the above 

community perceptions in order to understand the 

linkages between climate change and relevant 

resources. This has also similarity with the 

adaptation practices in Table 4. 

People are migrating into small business, 

stationary shops, rickshaw pulling, and day labor 

as alternative livelihoods and the rate of these 

changes has gained pace in the recent years. In 

such cases, local adaptation practices are almost 

absent in the region except for applying more 

incentive in the compensation of the rising cost of 

production of paddy brought on by the application 

of significant amounts of chemical fertilizer and 

pesticide, and the use of expensive diesel driven 

ground water irrigation. Farmers are mostly 

dependent on foreign seeds instead of local seeds. 

Local seeds were naturally produced after the 

harvesting of local crops. The traditional pattern 

of cultivating local varieties like Jute, Aman, Aus, 

Til in a pair now seems to be rare. Farmers were 

used to cultivating this kind of traditional pattern 

which was suitable for the climate before the 

1990s. But nowadays farmers are using hybrid 

crops which demand extra fertilizer, pesticide and 

seeds from foreign countries. There is no doubt 

the demand for food is higher because of the 

large population, but climatic variation is making 

the situation complex by adding more pressures 

on the cultivation system. However, hybrid crops 

are adopted to cope with these changes and this 

requires additional input compared to local crops. 

 

Fig. 8. Causal loop of temperature and relevant resources 
(+ Increase, – Decrease) 

 
 

Fig. 9. Causal loop of rainfall and relevant resources 
(* Irregular or abrupt pattern, + Increase, -Decrease)  
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Table 4. Adaptation practices in wetlands under the pressure of climate change 

Current Risk Current Trend Anticipated Impact Adaptation Practice 

Salinity Increasing Agricultural and fish production is 

hampered, fish eggs are dying. Rice 
production is becoming difficult. Threats 
to food security.  

Using more fertilizer, change of 

occupation, increased dependency 
on foreign seed and foreign 
varieties instead of local varieties. 
Shrimp cultivation is being 
introduced along with cultivating 
only rice (IRRI) where there was 
previously a tradition of cultivating 
aus, aman, jute, til in a pair.  

Erratic 
Rainfall 

Increasing Decrease in Agricultural production, 

especially hampering aus and aman, til 
and jute during the panicle and spikelet 
initiation time, Upper land crops are 
dying because of a lack of water, 
production cost has increased. 

Cultivating hybrid instead of local 

varieties, Dependency on fertilizer 
and Boring for irrigation.  

Temperature Increasing Weather is getting warmer and seems to 

be intolerable, Dependency on fertilizer 
and ground water instead of rain water 
which used to nourish the soil naturally. 
Aus production is becoming rare and 
farmers are struggling with other local 
crop varieties. Salinity is increasing due 
to warm weather which causes the water 
to evaporate more.  

Cultivating hybrid instead of local 

varieties, Dependency on fertilizer 
and Boring for irrigation. Local 
people used to install tube wells in 
80-100 ft. depth before but now the 
depth is 150-200 ft.   

Flood Decreasing Loss in soil fertility due to lack of sediment  Dependency on Fertilizer 

 
Shrimp cultivation is getting popular as a 

measure for increasing the salinity which could 

alter livelihoods and act as a trigger in changing 

the environment of the area and this has already 

been experienced by the southern coastal 

community of Bangladesh. Trends of increasing 

temperature and erratic rainfall patterns are 

creating pressure on ground water resources as 

the community is dependent on them under 

extreme climate conditions. Pipe-depth is 

increasing when tube wells are installed and 
boring is now common as a strategy for coping 

with water scarcity under the pressures of climate 

change. This may lower the ground water table 

and further increase the depth required for installing 

pipe for extracting ground water resources. 

IV. DISCUSSION 

Community members’ perceived knowledge of 

this study resembles the statistical analysis of 

temperature and rainfall of Bangladesh. Monsoon 

rainfall is following an irregular pattern in 

combination with a decreasing trend [4, 24–28]. 

Rainfall is occurring within a very short period of 

time [28]. Peak Rainfall is observed to shift from 

the monsoon to the post monsoon season [29]. 

These changes in rainfall are negatively affecting 

local crop cultivation [12]. Seasonal and annual 

temperature is following an increasing trend of 

around 20C per decade in the period 1980-2007. 

However, the maximum and minimum 

temperature is also observed to have increased 

[28]. These changes have also been reported 

using community perception by CDMP (2006). 

Changes in seasonal cycle, increase of 

temperature in combination with extension of 

summer and enhanced frequency of drought due 

to climate change have been reported. The 

community risk perception of the negative effects 

of these changes and adaptation practices has also 

been determined. Adaptation practices identified 

in this study also reveal occupational migration, 

higher labor inputs and compensation-based 

adaptation under the odds of climate change. All 

these adaptation practices are not cost free and 

also require an extra physical investment [30]. 

Our findings also resonate with other studies 

which are focused on the coastal area of 

Bangladesh. Enhanced frequencies of river 

erosion, rainfall changes, salinity intrusion etc. 
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due to changes in climate have been reported. It 

has also been reported that people are facing 

higher food insecurity and water crisis due to 

climate change [31]. However, increasing 

temperature in combination with abrupt rainfall 

and salinity increase are resulting in crop failure 

in the wetlands. These impacts are increasing 

production costs and dependency on foreign 

seeds which are also forcing people into 

occupational migration and towards degraded 

livelihoods [12].    

Three factors point to uncertainty in the 

outcomes of this study.  These are the uncertain 

nature of climate itself, community perceptions, 

and scale dependency. It is often challenging to 

deal with community perceptions in scientific 

interpretations. These challenges were overcome 

by engaging a multidisciplinary team for data 

collection, composed of people with working 

experience in dealing with communities and 

familiarity with the study area and technical 

issues; and by consulting the community. The 

barriers of scale dependency were overcome by 

selecting groups with similar livelihood patterns. 

Farmers and fishermen were selected for the 

consultation because more than two thirds of the 

total population belongs to these communities. 

Half of the total participants were women.    

V. CONCLUSION 

It is very clear that climatic variations are 

increasing and this has multidimensional impacts. 

However, community perceived evidence states 

the negative effect of climate change on wetlands 

resources and ultimately on people’s livelihoods. 

The scenario is alarming because it suggests the 

lack of application of indigenous knowledge and 

local knowledge, shortage of local innovation 

initiatives, lack of adaptation capacities, and 

absence of knowledge sharing and lack of 

understanding. These factors ultimately set these 

communities in a position of severe vulnerability 

to future climate change. The government should 

therefore give immediate attention, should 

therefore to the issues. Further research should be 

undertaken to understand the nature of 

community adaptation and perception of climate 

change in Bangladesh if we want to stride 

forward to negotiate climate change and 

implement community based adaptation to 

climate change in the country. 
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