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Abstract: The objective of these study was to examine the impact of cyclone AILA on water supply, sanitation and health 

status in the southwest coastal region of Bangladesh and explore adaptation strategies. This study relied on field investigation 

where 120 respondents answers were collected randomly from three disasters prone unions in coastal Bangladesh through a 

defined questionnaire. Natural disaster was a common feature of the study area. The cyclone AILA hit the southwestern coastal 

region of the country in 25
th

 May 2009.Water supply and sanitation condition became harshly disrupted during that time when 

it embraced various water borne diseases. Qualitative field data represented that about 67% people faced serious drinking 

water scarcity, especially during disasters and summer season due to the disruption of water supply facilities. In the study area, 

97% households sanitation system were totally destroyed and 96% households could not use their sanitation facilities during 

disasters, unattainable sanitation technology was the main causes of these damage. Owing to poor water supply and sanitation 

facilities, people suffered from diarrhoea (32%) and dysentery (44%) diseases during the study conducted time. Tube-wells and 

latrines are build on an elevated base with improved floor and the excavation of ponds for salinity removal is the main 

adaptation approach for this area. Results drawn from this research and recommended adaptation strategies will be useful for 

local and national level planners, as well as international donors for preparing future disaster risk reduction plan. 
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1. Introduction 

Bangladesh is one of the most vulnerable countries to 

natural disasters impact in the world [1]. The coastal area of 

Bangladesh is situated in the south of the country, it is 710 

km and the coastal area comprises 36,500 km² with a 

population of 35 million and coastal urban population is 8.2 

million [2]. The coastal region of Bangladesh is familiar as a 

tremendously vulnerable part [3]. Bangladesh’s high 

susceptibility to climate change for its hydro-geological and 

socioeconomic factors such as topographical position, flat 

deltaic landscape with very low elevation, extreme climate 

variability and high population density and poverty 

incidence. Despite the recent paces towards achieving 

sustainable development, Bangladesh’s potential to sustain its 

development is faced with significant challenges posed by 

climate change [4]. 

Many projected climate change impacts ,including sea 

level rise, temperature increase, heavy rainfall, drought and 

cyclone intensity would increase yearly flooding, river bank 

erosion, salinity intrusion, etc. that already poses a serious 

impediment to the economic development of Bangladesh [5]. 

The coastal area of Bangladesh and the Bay of Bengal are 

located at the tip of the northern Indian Ocean, which is 

frequently hit by severe cyclonic storms, generating long 

tidal waves that are aggravated by the shallow bay [6]. At 

least one major tropical cyclone strikes the Bangladesh coast 

each year [7, 8] with powerful tidal surges that impact 
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hundreds of thousands of lives and make it more unsafe than 

many other regions of the world [9].In addition to Cyclone 

Aila in 2009, the southeast coast was also affected by 

Cyclone Bijli in April. In October 2008, the southwest coast 

was hit by Cyclone Rashmi, and in November of the same 

year Cyclone Sidr, it's the country almost every year [10]. 

Cyclone Aila took shape on 23rd May 2009 and hit the 

South-Western coastal zone of Bangladesh on 25th May 

2009. The wind speed of the Aila was about 104.6-120.7 

km/h [3]. Furthermore, the damage to embankments 

extended to an area of 1743 km which is one of the main 

causes of a serious secondary disaster of widespread and 

prolonged post-cyclone inundation in the broken polders 

[11]. 

Almost 2.3 million people were affected by Aila and many 

people were stranded in flooded villages. The height of the 

tidal surge was about 10-13m and it washed away the 

enormous number of households, lives, livestock, crops and 

all other resources of the affected region. This whole incident 

happened within a very short period of time, and then people 

became homeless leaving their assets in the households. 

During the cyclonic event a very small percentage of the 

affected people could manage to take shelter in the nearby 

cyclone shelter and maximum people take shelter on roads 

and roofs of the schools, colleges, madrashas, mosques and 

Union Parisahd (local government) buildings. The Aila 

furiously hit the Satkhira and Khulna Districts of 

Bangladesh, caused the immediate death of about 325 people 

with massive infrastructure damages [3]. The Water Supply 

Sanitation and Hygiene (WASH) sector assessment, carried 

out during May and June 2009, found that some 4,000 

protected ponds, 1,000 pond-sand filters, and 13,000 tube-

wells were damaged. This damage has adversely affected 

water supply coverage by 50 percent. In addition, over 

210,000 household latrines were fully or partially damaged, 

accounting for 32 percent of the total sanitation coverage in 

the Satkhira and Khulna districts [12]. 

 In Bangladesh 80 percent diseases are related to 

inadequate water supply and sanitation. As water supply and 

sanitation are severely affected by cyclone and flood, the risk 

of spreading of water borne and fatal diseases increase during 

disaster period [13]. In study area the literacy rates among 

the three unions are Burigoalini (38.93%), Padmapakur 

(37.08%) and Gabura (31.40%). Sources of drinking water 

were tube well (35.94%), tap (6.46%), pond (50.74%) and 

others (6.86%) [14, 15, 16].  

As Bangladesh is already extremely densely settled, 

relocation of coastal people in inland region is not possible. 

Indeed, many landless households from in lands have now 

migrated to the coast and settle in new created char lands 

(government-lands) which are heavily exposed to the 

devastation during cyclones. The vulnerability of this region 

is increasing due to lack of proper management. So, local 

level management is of utmost priority to mitigate the 

adverse impact of natural disasters. Planning and 

construction of relevant infrastructure will be the foremost 

important task of those initiatives. Exploring the existing 

situation is the prime tasks to start up any planning process. 

Therefore, this paper is an important initiative to assess the 

existing status of coastal communities. The main objective of 

this study is to explore the impact of natural disasters on 

water supply, health and sanitation problem of coastal 

community and an attempt to reduce the impact of natural 

disasters through adaptation mechanism. 

2. Study Area and Methodology 

The study has been conducted among Burigoalini, 

Padmapakur and Gabura Union
1
 of Shyamnagor Upazila

2
in 

Satkhira district
3
 (see Fig. 1.). It is the last settlement areas in 

southern coast. People are mostly dependent on the resources 

of Sundarbans. Fishing, agriculture and non-agricultural 

laborers are widely practiced occupation in this community. 

A total of 37666 numbers of people lives in an area of 41 sq. 

km. and all of them were affected by cyclone Aila and in the 

aftermath of the cyclone by water-logging. 

The research is based on quantitative data and it was 

collected through household questionnaire survey. The 

questionnaire concentrated on the respondent drinking water 

source, sanitation facilities and health status of pre, during 

and post cyclone AILA. Some data has been collected 

through self-observation in order to know the actual status of 

these regions. ‘Microsoft Office Excel 2010’ programme was 

used to analyze the data. The total sample size of the 

household questionnaire survey was 120. From the selected 

household list, 120 semi-structured and open-ended 

questionnaires were administered randomly among 

household heads, who were permanent resident because they 

have a vast knowledge and experience regarding the impact 

of disaster on various sectors. Samples were collected from 

three unions during October 2012 to December 2012. 

3. Results and Discussion 

3.1. Impact and Adaptation Related to Drinking Water 

Supply 

Safe water scarcity is a cumulative problem in the coastal 

region of Bangladesh as it is revolving saline water slowly. 

Various types of natural disasters like poor rainfall, cyclone 

and storm surge, flood, etc. are making the situation worse. 

Coastal people gradually depend on ground water due to 

surface water salinity as a result ground water extraction are 

increasing day by day, for this reason the shallow aquifer has 

also been contaminated by salinity intrusion.Shymnagor 

upazilla is one of the disaster prone areas in the southwest 

coastal region of Bangladesh, where safe water scarcity is 

increasing day by day. According to World Health 

                                                             

1  Union is the third lowest tier of an official administrative unit of local 

government in Bangladesh. 

2  The upazilla are the second lowest tier of the administrative unit of local 

government in Bangladesh. 

3 The Districts are the first tier of the administrative unit of local government in 

Bangladesh. 
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Organization [17], 70 million people of Bangladesh are 

exposed to drinking water which does not comply with the 

standards of the WHO. Mainly rural living people faced 

various types of problem such as the serious level of poverty, 

lack of safe and hygienic drinking water, etc. regular flooding 

and cyclone are identified as the main reason for these types 

of problems [18]. Various types of health risk are associated 

with water. Mainly coastal community became victim of 

these problems.  

 

Figure 1. Map of selected study area ( Shymnagor Upazilla of Satkhira district in Bangladesh). 

3.2. Impact on Drinking Water Supply 

In coastal area the sources of drinking water are destructed 

by geographical disadvantage and regularly facing natural 

disasters (e. g. River erosion, water logging, floods, cyclones 

and tidal surges etc.). In addition, the effects of climate 

change have caused hazards in this region to occur more 

frequently than before with greater intensity [19]. 

Shyamnagar was the victim upazilla, where most of the 

drinking water sources were damaged during cyclone AILA. 

The main drinking water sources were ponds 48%, tube well 

33%, Pond Sand Filters (PSF) 15% and rainwater harvesting 

4% (Presented in Table -1). These water sources were 

generally affected by following reason: 

� Inundation of water sources by contaminated flood 

water. 

� Saline water intrusion. 

� Disruption of access to safe water resources. 

� Disrupting the infrastructures of water supply system. 

From the field survey, it has been observed that during 

cyclone AILA, the drinking water supply option were Non-

Government Organization (NGO) or Voluntary organization 

supply water (59%), collected from neighbor village (28%) 

and used affected water source 13% (Present in Table – 1) 

and about 67%, household said that they are not getting 

adequate water for drinking and household activities during 

any types of natural disasters (Fig. 2) becaue all of the 

drinking water sources (ponds and tube wells) were 

destroyed by cyclone AILA. High tide surges contaminated 

all fresh water sources with pollute water and saline water 

that time people received the highest amount of drinking 

water shortage and most of the people used pollute water for 

drinking and cooking purpose because they do not have any 

other option. The sea level of this region is rising and it 

creates new salinity affected areas, which creates further 

scarcity of drinking water [20].  

3.2.1. Adaptation Measure Regarding Drinking Water 

Supply 

Following adaptation measures are required for combatting 

any types of natural disaster in case of drinking water source 

protection: 

1. Adaptation measure for tube well. 

� Fix tube well on high ground so that it does not 
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inundated by floodwater. 

� Keep surrounding clean. 

� Cementing the base so that polluted water cannot enter 

inside the tube well. 

2. Boiling of floodwater before use. 

3. Use alum or purifying tablet with floodwater before use. 

4. Conservation of drinking water in a large pot (Pitch, 

bottle, container etc.) 

5. Repairing and disinfecting the damaged tube well and 

water supply option through community participation. 

6. Excavation of ponds after disaster for salinity removal. 

Table 1. Drinking water supply sources (present, past and during AILA) in the selected study area. 

SL NO Question Drinking Water Sources Based on Respondent perception (%) 

01 
What are the drinking 

water sources at present 
Pond n=58, (48%) Tube well n=39, (33%) 

Rain water Harvesting 

n=5, (4%) 

Pond Sand Filters 

(PSF) n=18, (15%) 

02 
What was the drinking 

water sources in past 
Pond n=89, (74%) Tube well n=31, (26%)   

03 
What was the drinking 

water sources during AILA 

NGO/ Voluntary Organization 

Supply Water n= 71, (59%) 

Neighbor’s Village 

n=33, (28%)  

Used Affected Water 

Sources n=16 , (13%)  
 

 

 

Figure 2. Sufficiency of drinking water during disasters. 

 
Figure 3. Present toilet types in the selected study area. 

3.3. Impact on Sanitation 

Sanitation generally refers to the provision of facilities and 

services for the safe disposal of human urine and feces. The 

UNESCO defines sanitation as 'Maintaining clean, hygienic 

circumstances that help avoid disease through services such 

as waste collection and waste water removal'. Since last one 

decade this situation has been improved with the 

Government’s ambitious target of “Sanitation for all by 

2010”. A Study conducted by WHO and UNICEF in 2004 

(cited in [21]) estimated the sanitation coverage of 

Bangladesh and found that 39 percentage for rural and 75 

percentage of urban population through Government claims 

better achievement. The sanitation situation in the coastal 

region is different from other parts of the country. Many of 

the rural Communities far away from 100 per cent sanitation 

coverage. Shymnagur upazilla is one of the rural areas where 

sanitation condition is poor. From the field survey, it has been 

found that 82% used ring slab toilet (Toilet was constructed 

by clay with one slab and two or three concrete rings), 12% 

hanging and 6% septic tank (Fig. 3). 

Table 2. Sanitation status (before and during Cyclone AILA) in the selected study area. 

SL NO Question 
Respondent 

perception (%) 
Sanitation types (%) in the selected study area 

01 

How many and which types 

of sanitation systems were 

usable before AILA 

Fully usable 

n=120, (100%) 

Ring slab n=86, 

(72%) 

Concrete based Septic 

tank n=10, (8%) 

Hanging toilet 

n=24, (20%) 
 

02 

How many and which types 

of sanitation systems were 

used during AILA 

Partially 

Damaged Toilet 

n=3, (3%) 

Concrete based Septic 

tank n=3, (3%) 
   

Fully Damaged 

Toilet n=117, 

(97%) 

Open Defecation 

n=41, (34%) 

Hanging Toilet n=36, 

(30%) 

Defecation into 

the water by boat 

n=30, (25%) 

Used neighbor 

toilet jointly 

n=10, (8%) 

These study areas also represent that 97% household 

toilets were fully damaged and 3% were partially damaged 

by cyclone AILA (presented in Table - 2.) the main causes 

behind these problems were  

� Inundation of toilet due to flood. 

� Latrines fill-up due to water level rise. 
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� Infrastructure damage due to erosion. 

� Infrastructure collapse due to cyclone. 

Due to the destruction of sanitation facilities people need 

to change their defecation practices during cyclone AILA. 

Some people practiced defecation openly, some were used 

boat, some people used temporary built hanging latrines 

which were connected water bodies and the rest of them used 

neighbors latrines jointly during theses time vulnerable 

groups (Women’s, Children’s and Old peoples) faces serious 

problems [22, 23]. In the study area, it has been noticed that 

during cyclone AILA sanitation practices were 34% open 

defection, 30% hanging toilet, 25% used boat and 8% used 

neighbor’s toilet jointly (Presented in Table - 2). From the 

field survey report, it has been observed that about 96% 

household in the study area cannot use their toilet during 

flood (Fig. 4) because most of the toilets are not disaster 

sustainable sanitation system. 

3.3.1. Adaptation Measure Regarding Sanitation 

Since most of the toilet in the study area was becoming 

unusable during disaster, so people can take some adaptation 

measure to minimize the problem. 

� Raising the base of the toilet. 

� Installation of toilet far away from water body. 

� Immediately after a disaster people need to defecate in a 

proper manner in the absence of sanitary facilities, e.g., 

covering excreta with soil or sand after defecation and 

no defecation on any open water bodies. 

� Increasing the base height of the toilet using more than 

one sanitary ring, which raise the height of the toilet 

about 1.5 ft. 

 
Figure 4. Precipitation of respondents on present toilets during flood time 

use. 

 

Figure 5. Present diseases pattern in the selected study area. 

3.4. Impact on Health 

Health is an important factor in terms of development. But 

the poor people of Bangladesh are affected now and then by 

natural hazards or disasters. Lack of proper sanitation 

facilities, drinking water and lack of awareness about 

hygiene lead to various types of health hazards. According to 

the report by UNICEF 1999 (cited in [24]), diarrhoea and 

dysentery continue to be the major causes of sickness and 15 

percentages of all deaths in Bangladesh due to poor water 

supply sanitation facilities. From the field investigation, it 

has been observed that diarrhoea (46%) and dysentery (30%) 

was the main diseases during disaster among the households 

because all of the water supply and sanitation facilities have 

been disrupted. Though various types of NGOs and voluntary 

organization were trying to supply drinking water, but it was 

not sufficient for all of them, so they used pollute water for 

drinking, washing and bathing purpose. The Household also 

claimed that they were affected by skin disease (13%), fever 

(9%) and cold and cough (4%) in most of the disaster time. 

About 68% household reported that their health care complex 

is far from their house, it may be 8-10 km. As a result, they 

suffer most during disaster in case of emergency treatment 

due to the communication disruption. Some respondent said 

that Supply of medicines with other stuffs remains stopped 

during that time, so their suffering level has been increased. 

Scarcity of medicine, lack of treatment cost and other 

important materials is also responsible for deteriorating the 

scenario. According to reference [25], about 55,282 people 

who got injured during the cyclone may cause further 

deterioration in the health sector if they do not have proper 

treatment facilities. The tendency of diarrhoea (32%) and 

dysentery (44%) is high in the study area because the 

majority percentage used pond water as their main drinking 

water sources without any further treatment and poor 

sanitation system. Besides, people also suffered from fever 

(10%), sun-stoke (9%), pain (3%) and malaria (2%) due to 

seasonal climate change (Fig.5). 

3.4.1. Adaptation Regarding Water Borne Diseases 

Adaptations regarding water borne diseases are: 

� During disaster people can use water supply and 

sanitation facilities in cyclone shelters.  

� Store any type of emergency medicine, such as oral 

saline, pain killer, first aid etc. for preventing health 

problems. 

� Collect water from neighboring areas that are less 

affected by floods and where a tube-well is located at a 

higher altitude. 

� Keep sanitation system clean. 

� Keep latrine at least 10 meters away from the tube well. 

4. Conclusion 

Every year different types of disaster cause huge damages 

of assets, environment, daily life and livelihood and put 

people in great distress. Surface water sources such as ponds, 

channels were flooded by polluted water, thus creating 
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useless and tube well in the affected areas also inundated by 

the flood water, resulting in saline water intrusion in the well 

pipe thereby ceasing supply of potable water. Pond Sand 

Filters (PSF) also badly damaged. As ponds were the main 

drinking water sources in the study area as a result, they 

suffer most during a disaster. At present time most of the 

pond are dried during summer, it creates water scarcity and 

the majority of the household reported that they feel it during 

that time. In the coastal region most rural people use ring slab 

toilet these latrines are generally fragile and set up on low 

grounds; they collapse easily and it also inundated by flood 

water and they could not use it during flood time. It leaves 

people no other options but to go for open defecation. So the 

overall environmental situation was deteriorating through 

pollution of water by human excreta. Due to using polluted 

water and living in unsanitary conditions people suffering 

from various types of water borne diseases. At present the 

number of diarrhoea and dysentery diseases are highest 

among the households. Due to communication disruption and 

long distance from household to health care center, people 

faced serious problem for emergency treatment during 

disaster. Peoples in the study area take temporary adaptation 

measure; but they do not do anything that will support them 

during next disasters. This study proposed some adaptation 

measure that will be very helpful for them to combat in 

future. Engaging academic institutes , engineers approach, 

government and non government organization in order to 

developing sustainable water supply and sanitation fcailities. 
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