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Abstract 

Climate change represents the most significant challenge of the study area and poses risks to 

water and sanitation services. Continuous climate change will increase the social and 

economic issues that the poorest currently experience, highlighting and increasing their 

vulnerabilities because of their reliance on climate-sensitive natural resources and their lack 

of social protection. The intention of this paper is to explore the relation between lack of 

portable. water and sanitation system with the effects of climate change. During January 2022 

to June 2022 a survey covering 100 household with structured questionnaires in Satkhira 

Sadar Upazilla of Satkhira district. The study revealed that there were many types of climate 

change impact. Such as- salinity intrusion into surface water body, water logging. 

Respondents mention that water that they can easily access from shallow tube-well was not 

pure and unable to drink. 78% of the shallow tube-well contain saline water or Arsenic. Deep 

tube-well was away from home. The drinking water crisis is not so much as there is one deep 

tube-well in every one or two kilometers.63% respondents used kacha toilet, 26% used semi-

paka and only 11% people used paka toilets. They used dirty or unsafe water from shallow 

tube-well water (58%) and pond water (22%) which causes various water borne diseases. 

Especially children are more at risk of health. Due to lack of drainage system and the impact 

of climate change water logging occurs most of the time of year. This discussion lays out the 

wide range of factors that must be considered when developing a climate-resilient sanitation 

and health strategy. It serves as a foundation for thinking about the wide range of policy, 

governance, financial, and personnel issues that need to be addressed at both the national and 

local levels. 

Key words: Climate change, Climate resilience, Water supply, Sanitation, Disaster 

1. Introduction 
Coastal areas of Bangladesh are one of the biggest victims of 

poor sanitation and hygiene behavior and practice, which has 

taken a large toll and placed a terrible burden on the people. 

Climate change is clearly influencing the medium of water the 

most, altering both the source of water supplies and the 

quality of the water (e.g., pollution). In coastal Bangladesh, 

poor sanitation exacerbates the effects of climate change. 

They interact in a unique way, causing and strengthening each 

other. The causes involve water logging and result burden of 

water borne diseases. In Bangladesh's coastal areas, the effects 

on water resources and water-dependent services have yet to 

be fully addressed (Islam, 2017). Water Aid Bangladesh is 

working to improve the human well-being and dignity of the 

people of Bangladesh's coastal districts, following the 

government's strategic plan. A project was implemented in 

Satkhira District. Climate change is expected to have a 
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significant impact on water and sanitation, with the biggest 

change occurring in coastal aquifers, where it is quite likely 

that significant saltwater intrusion will occur as a result of 

sea-level rise. India, China and Bangladesh are especially 

susceptible to entrance of saline sea water in coastal areas. 

Existing water quality concerns are projected to increase as a 

result of climate change (WHO Europe, 2007). 

There are undeniable linkages between human health and 

access to secure, reliable water supplies, which might be 

worsened by increased climatic unpredictability. Increased 

flooding in areas with unimproved latrines and water sources 

might result in a considerable increase in diarrheal illness and 

infant mortality, and higher water temperatures could 

facilitate disease transmission. Climate change projections 

indicate changes to the timing, intensity, and spatial 

distribution of weather- and climate-related events. Increasing 

global and regional temperatures have the potential to increase 

the frequency, intensity, and duration some severe extreme 

weather events; increase variable and unpredictable. 

precipitation; and increase mean sea-levels (IPCC, 2014). 

These changes affect sanitation systems and the infrastructure, 

water resources, water services, and other social and 

governance systems on which sanitation depends. Many of the 

direct and indirect effects on sanitation pose a danger to 

human health and development. To bridge knowledge gaps 

and enhance practice, more attention to the linkages between 

climate change and sanitation is required (Howard et al., 

2016). The World Health Organization (WHO) has issued 

sanitation and health recommendations (WHO, 2018), with 

the goal of assisting nations in meeting their development 

objectives under the 2030 Sustainable Development Goals 

agenda. These guidelines offer suggestions and direction for 

incorporating public health considerations into sanitation 

policies and initiatives. The important linkages between 

climate change, sanitation, and human health are further 

explored in this project (Howard et al., 2016). Global 

predictions frequently indicate increased scarcity because of 

changes in precipitation, rising temperatures, rising demand, 

and poor resource quality due to pollution. These analyses, on 

the other hand, ignore existing groundwater storage and 

mounting evidence that groundwater recharge might rise in 

future climatic scenarios (Taylor et al., 2013). Water supplies 

will be put under increased strain because of population 

expansion, economic growth, and urbanization. 

World leaders agreed on a new framework for development in 

2015 the Sustainable Development Goals (SDGs) which 

include a goal on water (SDG 6) with ambitious targets for 

universal access to drinking water and sanitation by 2030. 

Achieving sustainable universal access under the influence of 

climate change will be a defining challenge for the SDG 

period. The SDGs also call for a focus on higher levels of 

service associated with much higher quantities of water 

(Wriege-Bechtold et al., 2010), which will create further 

challenges. In addition to the targets on drinking water and 

sanitation services, SDG 6 also includes targets to improve 

water quality (Taylor et al., 2013), improve water-use 

efficiency, implement integrated water resources management 

(IWRM), and restore water ecosystems. All of these will be 

impacted by climate change and in turn have important 

influences on the resilience of drinking water and sanitation 

services (Aktaruzzaman et al., 2013). The south-west coastal 

regions of Bangladesh have been experiencing acute shortage 

of safe drinking water and increase in salinity intrusion in 

surface and ground water over the past few years. The reason 

is manifold and complex. Due to geographical disadvantage, 

this south-western region is commonly subjected to floods, 

river erosion and tidal surge but most importantly cyclones 

and storm surges. It has been estimated that Bangladesh is on 

the receiving end of about two-fifths of the world’s total 

impact from storm surges (UNICEF, 2021). The main aim of 

this research work is to analyze the scenario of existing water 

supply and sanitation situation in coastal Bangladesh and 

identify the problems of sanitation system in coastal rural 

areas comparing with overall situation of Bangladesh for 

future development or progress. 

2. Materials and Method 
2.1 Study Area 

Satkhira is in the south-western part of the country, and it is 

just upward to the Bay of Bengal. Satkhira Sadar is located at 

22.7167°N 89.0750°E. It has 61839 households and total area 

400.82 km2. Satkhira Sadar Upazila is bounded by Kalaroa 

Upazila on the north, Tala Upazila on the east, Debhata and 

Assasuni upazilas on the south and Basirhat and Baduria CD 

Blocks in North 24 Parganas district in West Bengal, India, on 

the west (BBS, 2021). Bashundhara (Binerpota), Gopinathpur, 

Khejurdanga and Kashempur village of Labsa Union of 

Satkhira Sadar upazila under Satkhira district of Bangladesh 

are selected as study area. It lies along the border with West 

Bengal, India. It is on the bank of the Arpangachhia River. 

 

Fig. 1: Location of the study area. 

2.2 Problem Identification 

Water supply and sanitation in Bangladesh is characterized by 

a few achievements and challenges. Water scarcity is a 

common problem in coastal areas of Bangladesh. Because 

salinity is increasing day by day due to climate change 

(Hasan, M. 2021). As well as arsenic contamination is a 

barrier for meet the demand of fresh water. In my study area 

Satkhira district there are no sewerage systems in rural areas. 

So, one of the biggest problems of this area is water logging. 

There are several factors like number of hygienic latrine 

facilities, sources of water and distance of water source from 
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sanitation site where rural areas are comparatively lacking 

behind. 

2.3 Village Selection Criteria 

The respondents of the villages were selected based on the 

water and sanitation system of the area. A total of 100 

households were selected with random stratified method from 

four study village that are showing in Table 1 

Table 1: Selection of the study villages. 

Sl. no. Village Latitude Longitude Sample 

Size 

Union  Upazila 

    1. Bashundhara   22.4504 89.0635 25  

          

Labsa 

 

Satkhira Sadar     2. Gopinathpur  22.741373 89.091458 25 

    3. Khejudanga   22.4506 89.0628 25 

    4. Kashempur  22.735484 89.059471 25 

2.4 Respondent group selection 

The respondents were selected based on different drinking 

water sources user and sanitation system. The respondents 

(both male and female) who are more 25 years of age group 

were selected as the major respondent group because they 

were more knowledgeable about the study area and with the 

topic of the study. They data also obtain from women to know 

their problem. 

2.5 Sampling procedure and sample size 

The questionnaire survey was completed through direct 

interview of the respondents. In the study area four village 

were identified for the basis the water and sanitation system 

and the effect of climate change. Total one hundred sample of 

questionnaire survey was selected. The opinion of respondents 

was written to the questionnaire sheet. After completing the 

questionnaire survey the photos of respondents were picked 

out.  

2.6 Data collection 

Data collection is the most important part for any type of 

research. Because data are the primary element of the study. 

There are several ways of collecting data. To fulfill the 

objectives, set out for this study pertinent information and 

literature were collected from the two sources, which are-  

2.6.1 Primary data collection 

To achieve the stated objectives, primary data must collect 

from the study area by using questioner’s survey method Field 

investigation and questionnaire preparation were conducted 

through the sequential completion of the following:  

2.6.1.1 Field observation and pre-reconnaissance 

survey 

To get a view of the nature of the study area and prior to data 

collection, a reconnaissance survey was initiated to acquire 

some basic ideas. Pre-reconnaissance survey was conducted to 

find out the water supply and sanitation problem and the 

effect of climate change in the study area. A field visit a lot of 

discussion was conducted to gate a clear idea about sector 

wise water use pattern, drinking water scarcity and local 

people’s demand. 

2.6.1.2 Questionnaire preparation  

Considering the objective of the study a questionnaire was 

prepared for the selected community. A structured and pre-

planned questionnaire was formed to complete the field 

survey. The questionnaire uses to collect the opinion of 

respondent was short in size, easily accessible. 

uncontroversial, and easily understandable in logical 

sequences  

2.6.1.3 Questionnaire design and pre-testing and 

finalization  

By using knowledge of the reconnaissance survey and 

informal discussion a model of questionnaire was designed 

and pretested that the objective can be achieved conveniently. 

After pretesting some issue may be rejected or added and 

some may be prepared to conduct this survey based on 

reconnaissance survey, objective of the study and the selected 

components of the study. The final questionnaire was free 

from error and omission and ready for final interview to the 

respondents in the study area.  

2.6.2 Secondary data collection  

The secondary data are those which have already been 

collected by someone else and which have already been 

passed through the statistical process. Secondary information 

such as statistical data, reports, maps have been collected 

from various offices of government, NGOs organization, 

journals, books, Bangladesh Burcaw of Statistics (BBS) and 

Upazila and Union Parishad of Satkhira. 

2.7 Data processing and analysis  

After collecting the data from primary and secondary sources 

efforts were made for processing the data After sorting out the 

data and information were categorized and interpreted 

according to the objectives and analyses were done by the 

help of different analytical methods and computer programs 

MS Word and Excel, 2019 and SPSS-20.  

2.8 Data presentation and collection of feedbacks  

After analyzing the total data obtained from primacy sources, 

it is present in a systematic way to reach the expected goal 

based on the objectives of the thesis. Finally, the interpreted 

and analyzed data were present in a draft report, containing 

different chapters and sub-chapters for the correction of 
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different mistake and different comments of supervisor. To 

present the data in a more authentic way some feedbacks were 

also collected from the experienced person.  

3. Results and Discussion 

3.1 Percentage distribution of socioeconomic 

demographic characteristics of the respondents 

(n=100) 

The results on the selected category of the socioeconomic 

characteristics of the respondents are shown in Table 2  

Table 2: Socioeconomic demographic information about respondents (n=100). 

Category Sub-category Percentage (%) Mean SD 

Gender 
Male 52 

50 2.82 
Female 48 

Age distribution 

25-34 32 

41.23 11.29 

35-44 38 

45-54 16 

55-64 9 

≥65 5 

Educational 

Qualification 

Illiterate 42 

16.66 15.33 

Only signature 16 

Primary 27 

Secondary 8 

Higher Secondary 5 

Honors/Degree 2 

Occupation 

Business 5 

16.66 11.77 

Day laborers 25 

Farmer 13 

Fisherman 14 

Housewife 36 

Other 7 

Monthly Income (TK) 

<5000 43 

6340 3722.82 5000–10000 35 

>10000 22 

Monthly Expenditure 

(TK) 

<5000 45 

6060 3580.69 5000–10000 37 

>10000 18 

Area of Own Land 

(Acres) 

0.1 – 0.5 22 

0.4 0.11 0.6 – 1.0 30 

No land 48 

Gender identification is the most important part of the survey. 

Form the Table 2 it was stated that 52% people were male and 

48% were female. In this table it was observed that, the mean 

age of the respondents was 50 while standard deviation is 2.82 

and many respondents (38%) fall in 35 to 44 age group. 

Among the respondents 32% were 25-34 age group, 16% 

were 45-54 age group, 9% were 55-64 age group, and 5% 

were above 65-year age, respectively. In the educational 

qualification category where 42% people had no education, 

16% people only signature, 27% completed Primary level, 8% 

Secondary level, 5% Higher Secondary level and 2% 

Honors/Degree level. Satkhira District had a literacy rate of 

52.07% for the population 7 years and above for males it is 

56.11% and for females 48.15%, and Satkhira Sadar had a 

literacy rate of 56.51% for the population (BBS, 2021). 
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In the occupational status, 5% people of the respondents are 

business, while 25%-day laborers, 13% farmer, 14% 

housewives, and 7% are involved in other activities among the 

respondents of the study area. The income levels of the 

respondents are divided into three categories: <5000Tk, 5000-

10000Tk, >10000Tk. According to the surveyed households 

in the study area, about 43% of the respondents had an income 

below 5000 TK, 35% had an income of 5000-10000 TK and 

only 22% of the respondents had an income of more than 

10000 TK. Satkhira in the 7th ranked poorest district of the 

country and people here are victim of extreme poverty 

(Rahman, 2019). The expenditure level was divided into same 

category as income level of household. About 45% of 

households had expenditure of below 5000 TK, 37% had 

5000-10000 TK and only 18% had more than 10000TK. The 

area of own land was divided into three categories: 0.1 – 0.5 

acre, 0.6 – 1.0 acre and no land. About 22% of people had 

(0.1 – 0.5) acre of own land, 48% people had no land and only 

30% people had (0.6 – 1.0) acre area of own land. 

3.2 Information about drinking water source and 

consumption pattern of family 

3.2.1 Source of drinking water in different seasons 

In the coastal belt, people mainly use different types of water 

sources to meet drinking water demand. The use of different 

sources in different season is shown in the figure 2 

 

Fig. 2: Drinking water source in study area (Field survey, 

2022) 

Figure 2 represents the sources of drinking water during 

different season of the study area. Here the rainwater 

availability varies across seasons, with the highest availability 

recorded during the monsoon season (65%) and the lowest 

before Aila/Sidr (25%). Protected pond shows steady 

availability across seasons, with a peak in the dry season 

(47%) and the lowest during the monsoon (18%). The 

drinking water sources of pond sand filter maintains relatively 

consistent availability throughout the seasons, with the highest 

availability before Aila/Sidr (45%) and the lowest during the 

monsoon (17%). The availability of water sources, especially 

rainwater, is highly dependent on seasonal changes. The 

monsoon season offers a considerable advantage for rainwater 

harvesting, but availability drops significantly in the pre-

monsoon and dry seasons. To further substantiate the 

discussion on water sources in Satkhira, research like can 

provide detailed insights into the groundwater quality and the 

challenges with salinity and arsenic contamination in the 

region. So, in the study area, there were many problems 

regarding PSF, but people used it as alternative safe drinking 

water in their life existing and better performance. This 

research supports the findings from the table by emphasizing 

the limitations of groundwater, especially in coastal regions 

like Satkhira, where groundwater sources are vulnerable to 

salinization and contamination. 

3.2.2 Distance of drinking water source from 

surveyed households and availability of water 

In the study area people must travel a long distance to collect 

drinking water. The distance of drinking water sources from 

surveying household is given in Fig. 3. 

 

Fig. 3: a) Distance of drinking water sources from the 

respondent’s house and b) consumption rate (Field survey, 

2022). 

According to figure 3 it was shown that, the distance range 

include all drinking water sources. About 41% house was 

situated in the range of 10-200m, 16% was 200-500m and 

43% house were situated in the range of 1-2km. A significant 

amount of time is lost daily for fetching fresh water. It was 

learnt that people at time requires to walk for 2-3km. to avail 

fresh water (Haq, 2020). Additionally, about 51% of 

respondents consumed 10-20 liters, 46% consumed 20-25 

liters and only 3% people consumed more than 25 liters and 

those ae mainly deep tube-well water. 

3.2.3 Person involve, time required, and transport 

facilities for water collection among the surveyed 

households 

Drinking water is scare in the study area. So, people must 

travel a long distance to collect drinking water. The modern 

transport facility is rare in coastal area of Bangladesh. The 

foot and bicycle are the main and cheap means of transport in 

the study area.  

 

Fig. 4: Person involve, time required, and transport facilities 

for water collection. 
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Figure 4 shows that, Women carry drinking water for 60% of 

households and girl child 25%. From the percentage we can 

say that in most of the case women was related with drinking 

water collection. Only 10% male, 3% boy child and 2% 

household people are involved with drinking water collection 

from distance source (Field survey, 2022). Women are mostly 

collected drinking water for the family. Sometimes they are 

also accompanied by their husbands and children mostly girls 

(Zaman, 2020). As most of the people in the study area live 

below the poverty line, they were unable to use vehicle and 

89% of household collect drinking water on foot. Only 7% of 

household used van 4% used bicycle. The long distance of 

drinking water source and transport on foot indicate the 

economic solvency of people. In the study area, 8% of 

households spend<10 min for drinking water collection, 22% 

of households spent 10 to 19 min, 33% of households spent 20 

to 29 min. 30 to 39 min (21%), and small number of 

respondents spends 40 to 49 min (7%). Only 9% of user 

spends 50 to 59 min to collect drinking water, those families 

have van to collect fresh water from upstream region. The 

long distance of drinking source and transport on foot indicate 

the economic solvency of people. Women and girls waste 

time traveling long distances to collect water that could be 

spent on education or earning money (Gonsalves et al., 2015). 

3.2.4 Water source for cooking purposes among 

surveyed household 

 

Fig. 5: Cooking water source in the study area in different 

time (Field survey, 2022). 

Among the respondents most of the people about 54% used 

shallow tube-well water for cooking purposes, 43% used deep 

tube-well water and only 2% used pond water, 1% used 

rainwater. Shallow tube-well water is most available in that 

area. But the water of these tube-well water is arsenic 

contaminated or saline water. Most of the people in the study 

area suffer from water crisis in the summer season. Families 

in the southern coastal districts of Satkhira have been afflicted 

by a continuous and severe dry period, which has harmed 

groundwater supplies and resulted in rising saline levels and a 

shortage of clean, safe drinking water (Action Aid, 2021). 

3.3 Information about the water related problem 

3.3.1 Households source and problems of drinking 

water during disaster 

During disaster households’ source of drinking water are 

given in Fig. 6 

 

Fig. 6: a) Drinking water source and b) problem of drinking 

water during disaster (Field survey, 2022). 

According to figure 6 it was found that about 48% 

respondents drink preserved tube-well water during disaster, 

16% drink preserved rainwater and only 8% drink boiling 

water, 2% use other resources. Most of the people preserve 

water in plastic jar or dram. While the respondent’s opinion 

about the problem of drinking water salinity was increased 

28%, salinity was unchanged 55% and others are 17%. The 

main problem of the coastal region is salinity intrusion (Md 

Anwarul Abedin et al., 2014).  

3.3.2 Respondent’s opinion about the disease 

occurred for drinking unsafe water 

In the coastal belt safe drinking water is not available. People 

use unsafe drinking water and faces various problem and 

diseases. Various dieses are shown in the Table 3. 

Table 3: Diseases occurred for drinking unsafe water (Field 

survey, 2022). 

Disease name Percentage (%) 

Diarrhea 21 

Skin disease 34 

Wok worm 9 

Jondis 8 

Typhoid 9 

Arsenicosis 17 

Other 2 

Total 100 

According to respondents the main effect of drinking unsafe 

water was skin disease (34%), diarrhea (21%), arcenicosis 

(17%), wok worm 9%, typhoid 9% and jondis 8%. Children 

are more prone to skin diseases in these areas. Each year, it is 

estimated that 829 000 people die from diarrhea as a result of 

inadequate drinking water, sanitation, and hygiene practices 

worldwide (WHO, 2019). 
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3.4 Water and sanitation related information 

3.4.1 Types of toilets and location from house in 

surveyed households 

The percentage of people using unimproved latrines has 

reduced from 44% in 2000 to 29% in 2017 (UNICEF, 2020). 

Types of toilets used by respondents are given in Fig. 7. 

 

Fig. 7: a) Types of toilets and b) location of toilet from 

household. 

Almost every house has a toilet. Among them 63% have 

Raw/Kacha toilet, 26% have Semi-paka toilet and only 11% 

have paka toilet. Otherwise, 80% respondents have toilet 

outside the house and only 10% have toilet inside the house. 

Inadequate indoor sanitation and the need to go to outdoor 

toilet facilities are two major risk factors for sexual assault 

(Gonsalves et al., 2015). 

3.4.2 Source of water used in latrine 

Water sources for sanitary purposes among surveyed 

households are given in Fig. 8 

 

Fig. 8: Water sources of sanitary purpose among households 

(Field survey, 2022) 

Figure 8 reveals that, among the respondents 68% people used 

shallow tube-well water, 22% used pond water and 10% used 

deep tube-well water for sanitary purpose. In this case, most 

of the tube-wells they use are salt water and arsenic 

contaminated water. In 2017, 45 % of the world's population 

(3.4 billion people) utilized a sanitation service that was well 

maintained (WHO, 2019). 

3.5 Disaster and climate change related information 

3.5.1 Respondents concept about the meaning of 

climate change 

 

Fig. 9: Respondents concept about climate change (Field 

survey, 2022). 

The Fig. 9 shows that most of the people 21% said climate 

change means changing rainfall pattern, starting season early 

20%, frequent occurrence of storms 16%, water logging 15%, 

starting season later 9%, Increasing water and soil quality 8%, 

decreasing fish in river 3%, Food scarcity in every year 8%. 

3.5.2 Climate change related disaster occurred in the 

study area 

The climate change related disasters that are occurred in the 

study area are given in Fig. 10. 

 

Fig. 10: Climate change related disaster occurred in the study 

area. 

According to figure 10 the current study estimated that, 

disaster that are occurred in the study area due to climate 

change were Water logging 34%, Cyclone 21%, Flood 16%, 

Strom 13%, High temperature 9%, Food scarcity 3%, Tornado 

2% and others 2% respectively. 

3.5.3 Disaster occurred in study area in last 10 year 

and its impacts on water sources 

Table 4: Disaster occurred in the study area and its impacts 

(Field survey, 2022). 

Disaster Frequency Impact Frequency 
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(%) (%) 

Cyclone 16 Sink 55 

Salinity 12 Breakdown 10 

Flood 14 Destroy 4 

Water 

logging 

21 Slightly 

damage 

14 

Strom 3 Do not 

harm 

17 

Sidr 16 - - 

High 

temperature 

1 - - 

Aila 16 - - 

Others 1 - - 

Total 100 Total 100 

Table 4 shows the different types of disaster were occurred in 

the coastal region as well as its impacts on water sources in 

the study area. Among them Aila and Sidr 16%. Other disaster 

occurred in the study area identified by respondents’ concept 

was cyclone 16%, salinity 12%, flood 14%, water logging 

21%, storm 3%, high temperature 1% and others 1%. Most 

frequent disaster was Super cyclone Amphan (Field survey, 

2022). The people affected by cyclones Sidr and Aila are still 

dealing with major issues because of the negative effects of 

climate change, and storms have increased their vulnerability. 

Natural hazards caused by climate change cause damage on 

poor people's livelihoods and make them more vulnerable (R. 

Kabir et al., 2016). 

Almost all the water sources are affected by natural disaster. 

The study shows that most of the water source was sink 

(55%), other was breakdown 10%, destroy 4%, slightly 

damage 14%, do not harm 17%. Most recent occurred disaster 

in the study area is super cyclone Amphan. People had to 

switch to new sources of water because Amphan rendered 

many of the earlier sources dangerous or non-functional (Rafa 

et al., 2021). 

3.5.4 Households migrate and migration place during 

Cyclone 

 

Fig. 11: a) Respondents migrate b) Migration place of the 

respondents during disaster (Field survey, 2022) 

In the study area people during Amphan, Aila, Sidr most of 

the people were migrate in various places. Among them 66% 

were migrate during disaster and 32% were not migrate. They 

stay in their own house (Field survey, 2022). Fig. 11 states 

that during disaster most of the people migrate to cyclone 

center (37%). About 23% respondents said that they were 

went to school or madrasa during disaster, 19% went to 

relative’s house in non-affected area, 13% were on the 

roadside and 3% migrate into other places. During super 

cyclone Amphan approximately 4.2 million people were 

evacuated in coastal India and Bangladesh, with roughly  2.2 

million from Bangladesh (Cyclone Amphan - Wikipedia, n.d.). 

There are different reasons that influence people to take 

shatters rather than cyclone shelters. Distance of cyclone 

shelter, inadequate accommodation of cyclone shelters and 

poor road conditions are the three most important reasons for 

not evacuating at cyclone shelters (Parvin et al., 2019). 

3.6 Covid-19 information 

3.6.1 Maintenance of public health guideline   

Almost all respondents were aware about the symptoms of 

Covid-19. But they do not take any kind of precaution. They 

do not follow the public health guideline like social 

distancing, wearing mask, washing hands using soap and 

sanitizer. There is a major lack of awareness among the 

respondents of the study area (Field survey, 2022). 

3.6.2 Food crisis and work for livelihood during 

Covid-19 

 

Fig. 12: Respondent’s opinion a) about food crisis and b) 

work for livelihood during Covid-19 (Field survey, 2022). 

According to respondents’ opinion (Fig.12) almost 89% 

people had food crisis during lockdown because of Covid-19. 

9% had small arrangements for food and other 2% did not 

give any clear opinion about it. Among the respondents 58% 

people do not have any work. They used to run the family by 

taking loans or selling ornaments or furniture (Field survey, 

2021). In addition, 12% people used to work in agriculture on 

others land or their own land. 18% people start working as 

day laborer in different factories or private property. 5% start 

fishing, 4% start working in others houses, 2% became shop 

keeper after losing job and other 1% started to do different 

work for livelihood. COVID-19 and related government 

limitations had a major influence on rural livelihoods in 

Bangladesh, with (fear of) illness having a more severe impact 

than other COVID-19 impacts on livelihood outcomes. It had 

a greater total impact on families than other factors, such as 

travel limitations. COVID-19 has a considerable impact on 

agricultural productivity, and the effect is much more 

significant in families where there is a fear of illness. Changes 

in market exchanges are another effect of COVID-19. 

Households, in particular, significantly reduced the amount of 
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agriculture products sold at local markets (Gatto & Islam, 

2021). 

4. Conclusion 
Bangladesh is one of the most vulnerable countries to climate 

change impacts also struck by the COVID-19 pandemic. 

Climate change is causing weather patterns to be disrupted, 

resulting in extreme weather events, unpredictably available 

water, worsening water scarcity, and contaminated water 

sources. Such consequences can have a significant influence 

on the quantity and quality of water that everyone require to 

survive. Respondents also opinioned about the salinity 

problem and Arsenic contamination problem of the shallow 

tube-well water in the study area. The study was revealed that 

due to using unhygienic toilets people are suffering from 

various waterborne diseases. The distance from house to 

drinking water is very far and time consuming. Especially the 

women and girls of the family do this work. The present study 

shows that higher percentage of the respondents can only 

signature 38% and illiterate 62%. Most of the people are day 

laborers, van drivers, fishmongers, and housewives as the 

education rate in this area is very low. Water and sanitation 

services are also significant producers of greenhouse gases; 

however, their overall contributions are difficult to quantify, 

necessitating further research. Nonetheless, via the selection 

of technology and sound management, decisions may be taken 

to reduce emissions. Given that initiatives to enhance climate 

resilience, more water, and sanitation are likely to promote 

development, programs should explore using climate 

financing in the future. 

Acknowledgements  

The authors acknowledge the local respondents in the study 

area and leaders who willingly agreed to take part in the 

interview and provide necessary information to conclude this 

research. 

Declaration of competing interest 

The authors declare that they have no known competing 

financial interests or personal relationships that could have 

appeared to influence the work reported in this paper. 

Funding information 

No external funding was received for this article. 

Data availability 

All data generated or analyzed during this study are available 

for sharing when the appropriate request is directed to the 

corresponding author. 

Authors’ contribution 

Md. Rajib Hossain: Conceptualization, supervision, 

methodology, data curation, formal analysis, editing; Md. 

Shamsur Rahman: writing review, and Data collection, 

validation, visualization, review, and editing; Ayrin Akter: 

Writing original draft, data collection, data analysis; F. K. 

Sayema Tanzia: Review and editing; Md. Mirhazul Islam: 

Investigation, software, data collection; Rifat Islam: Data 

collection, resources, map creation and review. All authors 

critically reviewed the manuscript and agreed to submit the 

final version of the article. 

References 
1. Abedin, M. A., & Shaw, R. (2012). Safe water 

adaptability for salinity, arsenic and drought risks in 

Southwestern Bangladesh. Proceedings of the 4th 

International Disaster and Risk Conference: 

Integrative Risk Management in a Changing World 

- Pathways to a Resilient Society, IDRC Davos 

2012, 4(2), 11–14. 

https://doi.org/10.1002/rhc3.12033 

2. Abedin, Md Anwarul, Habiba, U., & Shaw, R. 

(2014). Community Perception and Adaptation to 

Safe Drinking Water Scarcity: Salinity, Arsenic, and 

Drought Risks in Coastal Bangladesh. International 

Journal of Disaster Risk Science, 5(2), 110–124. 

https://doi.org/10.1007/s13753-014-0021-6 

3. Action Aid. (2021). Water crisis hits communities in 

southern Bangladesh | ActionAid 

International.https://actionaid.org/news/2021/water-

crisis-hits-communities-southern-bangladesh 

4. Aktaruzzaman, M., Hossain, M. S., Fakhruddin, A. 

N. M., Uddin, M. J., Rahman, S. H., Chowdhury, 

M. A. Z., Alam, M. K., Fardous, Z., & Hossain, M. 

A. (2013). Water and bottom sediments quality of 

brackish water shrimp farms in Kaliganj Upazila, 

Satkhira, Bangladesh. Soil and Environment, 32(1), 

29–35. 

5. Anwarul Abedin, M., Collins, A. E., Habiba, U., & 

Shaw, R. (n.d.). Climate Change, Water Scarcity, 

and Health Adaptation in Southwestern Coastal 

Bangladesh. https://doi.org/10.1007/s13753-018-

0211-8 

6. Aziz, A., Hossain, I., & Rahman, N. F. (2014). 

Effects Of Rainfall And Maximum Temperature On 

Aman Rice Production Of Bangladesh : A Case 

Study For Last Decade. Department of 

Environment, Dhaka, 3(2), 131–137. 

7. Bangladesh: Improving Water Supply and 

Sanitation. (2021). Bsangladesh: Improving Water 

Supply and Sanitation. 

https://www.worldbank.org/en/results/2016/10/07/b

angladesh-improving-water-supply-and-sanitation 

8. Banglapedia. (2015). Satkhira Sadar Upazila 

Banglapedia. 

https://en.banglapedia.org/index.php?title=Satkhira_

Sadar_Upazila 

9. Bartram, J., Brocklehurst, C., Fisher, M. B., 

Luyendijk, R., Hossain, R., Wardlaw, T., & Gordon, 

B. (2014). Global monitoring of water supply and 

sanitation: History, methods and future challenges. 

International Journal of Environmental Research 

and Public Health, 11(8), 8137–8165. 

https://doi.org/10.3390/ijerph110808137 

10. Bartram, J., & Cairncross, S. (2010). Hygiene, 

sanitation, and water: Forgotten foundations of 

health. PLoS Medicine, 7(11), 1–9. 

https://doi.org/10.1371/journal.pmed.1000367 

11. BBS. (2021). Population-and-Housing-Census  

http://www.bbs.gov.bd/site/page/47856ad0-7e1c-



Global Scientific and Academic Research Journal of Multidisciplinary Studies ISSN: 2583-4088 (Online) 

*Corresponding Author: Md. Rajib Hossain                            © Copyright 2025 GSAR Publishers All Rights Reserved  Page 57 

4aab-bd78-892733bc06eb/Population-and-Housing-

Census 

12. Carter, R. C., Tyrrel, S. F., & Howsam, P. (1999). 

Impact and Sustainability of Community Water 

Supply and Sanitation Programmes in Developing 

Countries. Journal of the Chartered Institution of 

Water and Environmental Management, 13, 292–

296. 

13. Cyclone Aila Wikipedia. (n.d.). Retrieved January 

10, 2022, from 

https://en.wikipedia.org/wiki/Cyclone_Aila 

14. Cyclone Amphan - Wikipedia. (n.d.). Retrieved 

January 10, 2022, from 

https://en.wikipedia.org/wiki/Cyclone_Amphan 

15. Gatto, M., & Islam, A. H. M. S. (2021). Impacts of 

COVID-19 on rural livelihoods in Bangladesh: 

Evidence using panel data. PLOS ONE, 16(11), 

e0259264. 

https://doi.org/10.1371/JOURNAL.PONE.0259264 

16. Ghaoui, L. El, & Viallon, V. (2011). Safe Feature 

Elimination for the LASSO and Sparse Supervised 

Learning Problems. 

17. Gonsalves, G. S., Kaplan, E. H., & Paltiel, A. D. 

(2015). Reducing sexual violence by increasing the 

supply of toilets in Khayelitsha, South Africa: A 

mathematical model. PLoS ONE, 10(4). 

https://doi.org/10.1371/JOURNAL.PONE.0122244. 

18. Hasan MB, Driessen PP, Majumder S, Zoomers A, 

van Laerhoven F. A community management plus 

model for the governance of rural drinking water 

systems: a comparative case study of pond sand 

filter systems in Bangladesh. International Journal 

of the Commons. 2020;14(1). 

19. Haq, S. A. (2020). Drinking Water Scarcity in the 

Southwest Coastal Area in Bangladesh Drinking 

Water Scarcity in the Southwest Coastal Area in 

Bangladesh. July. 

20. Hasan, M. (2021). Bangladesh Rural Development 

Studies evsjv ‡ ` k cjøx Dbœqb mgxÿv Bangladesh 

Rural Development Studies ( BRDS ). 

21. Howard, G., Calow, R., Macdonald, A., & Bartram, 

J. (2016). Climate Change and Water and 

Sanitation: Likely Impacts and Emerging Trends for 

Action. Annual Review of Environment and 

Resources, 41, 253–276. 

https://doi.org/10.1146/annurev-environ-110615-

085856 

22. Hutton, G., Haller, L., & Bartram, J. (n.d.). Global 

cost-benefit analysis of water supply and sanitation 

interventions. https://doi.org/10.2166/wh.2007.009 

23. Ilias Mahmud, M., Jafor Mia, A., Riaz Uddin, M., 

Mahfujur Rahman, M., & Hasinur Rahman, M. 

(2017). Assessment On Seasonal Variations In 

Waterlogging Using Remote Sensing And Gis 

Techniques In Satkhira District In Bangladesh. 

Barisal University Journal Part, 1(1), 67–80. 

24. Islam, M. T. (2017). Is Safe Water and Sanitation 

Access Really Impacted Due to Climate Change? - 

A Cross-Sectional Study in the Southwest Coastal 

Region of Bangladesh. Journal of Earth Science & 

Climatic Change, 08(04), 1–4. 

https://doi.org/10.4172/2157-7617.1000395. 

25. Jamal ASIM, Jhumur NT, Shaikh MAA, 

Moniruzzaman M, Uddin MR, Siddique MAB, et al. 

Spatial distribution and hydrogeochemical 

evaluations of groundwater and its suitability for 

drinking and irrigation purposes in kaligonj upazila 

of satkhira district of Bangladesh. Heliyon. 

2024;10(7). 

26. Kabir, A., Hasan, M., Ahmed, B., & Islam, S. 

(2020). Climate Change Perception and Adaptation 

Strategies of Southwest Coastal Bangladesh. 

Technology, and Sciences (ASRJETS) American 

Scientific Research Journal for Engineering, 66(1), 

47–68. http://asrjetsjournal.org/ 

27. Kabir, R., Khan, H. T. A., Ball, E., & Caldwell, K. 

(2016). Climate Change Impact: The Experience of 

the Coastal Areas of Bangladesh Affected by 

Cyclones Sidr and Aila. Journal of Environmental 

and Public Health, 2016. 

https://doi.org/10.1155/2016/9654753 

28. Khan, A. E., Scheelbeek, P. F. D., Shilpi, A. B., 

Chan, Q., Mojumder, S. K., Rahman, A., Haines, 

A., & Vineis, P. (2014). Salinity in Drinking Water 

and the Risk of (Pre)Eclampsia and Gestational 

Hypertension in Coastal Bangladesh: A Case-

Control Study. PLoS ONE, 9(9), e108715. 

https://doi.org/10.1371/journal.pone.0108715 

29. Kumar, U., Mitra, J., & Mia, M. (2019). Seasonal 

study on soil salinity and its relation to other 

properties at Satkhira district in Bangladesh. 

Progressive Agriculture, 30(2), 157–164. 

https://doi.org/10.3329/pa.v30i2.42488 

30. Luby, S. P., Gupta, S. K., Sheikh, M. A., Johnston, 

R. B., Ram, P. K., & Islam, M. S. (n.d.). Tubewell 

water quality and predictors of contamination in 

three flood-prone areas in Bangladesh. 

https://doi.org/10.1111/j.1365-2672.2008.03826.x 

31. MostafizurRahman, M. (2020). COVID-19 

pandemic, dengue epidemic, and climate change 

vulnerability in Bangladesh: Scenario assessment 

for strategic management and policy implications | 

Elsevier Enhanced Reader. Environmental 

Research. 

https://reader.elsevier.com/reader/sd/pii/S00139351

20312007. 

32. Nirapad, D. (2011). Situation Report Network for 

Information, Response And Preparedness Activities 

on Disaster (NIRAPAD) Dhaka, Title: Monsoon 

Flood and water Logging Location: 14 Districts of 

Bangladesh. 

33. Parvin, G. A., Sakamoto, M., Shaw, R., Nakagawa, 

H., & Sadik, M. S. (2019). Evacuation scenarios of 

cyclone Aila in Bangladesh: Investigating the 

factors influencing evacuation decision and 

destination. Progress in Disaster Science, 2, 



Global Scientific and Academic Research Journal of Multidisciplinary Studies ISSN: 2583-4088 (Online) 

*Corresponding Author: Md. Rajib Hossain                            © Copyright 2025 GSAR Publishers All Rights Reserved  Page 58 

100032. 

https://doi.org/10.1016/J.PDISAS.2019.100032 

34. Rabbani, G., Rahman, A., & Mainuddin, K. (2013). 

Salinity-induced loss and damage to farming 

households in coastal Bangladesh. International 

Journal of Global Warming, 5(4), 400–415. 

https://doi.org/10.1504/IJGW.2013.057284 

35. Rafa, N., Jubayer, A., & Uddin, S. M. N. (2021). 

Impact of cyclone Amphan on the water, sanitation, 

hygiene, and health (WASH2) facilities of coastal 

Bangladesh. Journal of Water, Sanitation and 

Hygiene for Development, 11(2), 304–313. 

https://doi.org/10.2166/WASHDEV.2021.170 

36. Rahman, M. M. (2019). (PDF) Drinking Water 

Scarcity in the Southwest Coastal Area in 

Bangladesh. 

https://www.researchgate.net/publication/34269042

5_Drinking_Water_Scarcity_in_the_Southwest_Co

astal_Area_in_Bangladesh 

37. Rutherford, S., Islam, Z., & Chu, C. (2015). 

Vulnerability and Adaptation to Climate Change in 

Coastal and Drought Prone Areas of Bangladesh: 

Health and WASH. Who, August, 1–50. 

https://www.who.int/globalchange/resources/wash-

toolkit/vulnerability-and-adaptation-to-climate-

change-in-coastal-and-drought-prone-areas-of-

bangladesh.pdf?ua=1 

38. Shahid, S., Prasch, M., Mair, R., Hafizur Rahman, 

S., huq,  saleemul, & Mauser, W. (n.d.). Probable 

Impacts of Climate Change on Public Health in 

Bangladesh Cite this paper Impact s of Climat e 

Change on Wat er Resources and Human Healt h. 

https://doi.org/10.1177/1010539509335499 

39. Stern, N. (2007). The economics of climate change: 

The stern review. The Economics of Climate 

Change: The Stern Review, 9780521877, 1–692. 

https://doi.org/10.1017/CBO9780511817434 

40. Taylor, R. G., Scanlon, B., Döll, P., Rodell, M., Van 

Beek, R., Wada, Y., Longuevergne, L., Leblanc, M., 

Famiglietti, J. S., Edmunds, M., Konikow, L., 

Green, T. R., Chen, J., Taniguchi, M., Bierkens, M. 

F. P., Macdonald, A., Fan, Y., Maxwell, R. M., 

Yechieli, Y., Treidel, H. (2013). Ground water and 

climate change. Nature Climate Change, 3(4), 322–

329. https://doi.org/10.1038/nclimate1744 

41. The Paris Observatory. (1898). Nature, 58(1502), 

356. https://doi.org/10.1126/science.ns-2.26.131 

42. Tvedt, T. (2021). Water and Climate Change. In 

Water and Society. 

https://doi.org/10.5040/9780755606511.0014 

43. UNICEF. (2020). 2 Sanitation Market analySiS. 

www.unicef.org/rosa 

44. UNICEF. (2021). Water and the global climate 

crisis: 10 things you should know (p. Accessed 11st 

Julyr 2021). https://www.unicef.org/stories/water-

and-climate-change 

45. USAID. (2020). Surface-Ground Water Evaluation 

Study in Dacope, Koyra, Shymanagar and Kaliganj 

Upazilas of Khulna Division Final Report. 

46. Who. (2009). Summary and Policy Implications: 

The Resilience of Water Supply And Sanitation In 

The Face Of Climate Change. 

47. WHO. (2019a). Climate, Sanitation and Health. 

July, 26. 

48. WHO. (2019b). Drinking-water. 

https://www.who.int/news-room/fact 

sheets/detail/drinking-water 

49. WHO Europe. (2007). Towards health security, A 

discussion paper on recent health crises in the 

WHO European region. 1–80. 

50. Wriege-Bechtold, A., Barjenbruch, M., Sieker, C., 

Peter-Fröhlich, A., Heinzmann, B., & Lengemann, 

B. (2010). Production of energy by co-fermentation 

with contents from fat separators. Journal of Water 

and Climate Change, 1(4), 251–257. 

https://doi.org/10.2166/wcc.2010.105 

51. Zaman, S. (2020). Programme Manager. BCAS 

Sazzadul Karim, Senior Research Officer. 

 


