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Chapter-1

INTRODUCTION 
Water related natural hazards and climate change issues have become a serious threat to the lives, livelihoods and sustainable development of Bangladesh. It is predicted that by the year 2030, an additional 14.3% of the country would become extremely vulnerable to floods, while the existing flood prone areas will face higher levels of flooding. Analysis of past floods suggests that, about 26% of the country is subject to annual flooding and an additional 42% is at risk of floods with varied intensity (IPCC, 2002, WG II). On the other hand, it has been predicted that by 2030 and 2050 at least 30 and 50 cm sea level will rise respectively (World Bank, 2000). This may seriously affect Bangladesh. The recent report shows that if 25 cm sea level rises then 40 percent of Sundarban will be submerged. Climate change will also exacerbate saline intrusion through several means such as the intrusion of the saline waterfront in the rivers, saline water interface in the groundwater aquifers, percolation from the increased saline surface waters into the ground water systems, and increased storm surges, which carry seawater inland. 

Climate change will also facilitate saline intrusion through several means such as the intrusion of the saline waterfront in the rivers, saline water interface in the groundwater aquifers, and percolation from the increased saline surface waters into the ground water systems, and increased storm surges, which carry seawater inland. However, a number of observed changes and or predictions related to water hazards may include (IPCC, 2007):
· Using a coarse digital terrain model and global population distribution data it is estimated that more than 1 million people will be directly affected by sea-level rise in 2050 in each of the Ganges-Brahmaputra-Meghna delta in Bangladesh. 
· Salt water from the Bay of Bengal is reported to have penetrated to 100 km or more inland along tributary channels during the dry season.
· In South Asia region including Bangladesh, water shortages have been attributed to rapid urbanization and industrialization, population growth and inefficient water use, which are aggravated by changing climate and its adverse impact on demand, supply and water quality. 
· Bangladesh is especially susceptible to increasing salinity of their ground water as well as surface water resources, especially along the coast, due to increase in sea-level as a direct impact of global warming as mentioned earlier. 
· Evidence of the impacts of climate related factors on mangroves remain limited to the severe destruction of mangroves due to reduction of fresh water flow and salt water intrusion in the Indus delta and Bangladesh
Rationale

The country faces the onslaught of various catastrophic events related to water particularly floods, cyclone/storm surges, drought, salinity intrusion that will be aggravated under anticipated climate stimuli including variability and extreme events. The successive floods of 1987, 1988, 1998 and 2004 have adversely affected the large number of population including lives and livelihoods. The women, children, disables are more vulnerable to the above extreme conditions.

In Bangladesh, women represent the majority of low-income earners. They are imprisoned in cycles of dependency and have to fight each day to maintain their household and take care of their families. Women generally have a lower education level than men here and are thus less likely to be technically inefficient in proper farming. Crop diversification, livestock varieties, including the replacement of plant types, hybrids, and animal breeds with new varieties intended for higher drought or heat tolerance that are recommended as adaptation options to climate change are rarely available to such women farmers.  
The physical, psychological, social, cultural and economic risks of the women and vulnerable groups due to water related natural hazards have been evaluated under this research in three areas prone to flood, drought and salinity intrusion.

Chapter-2
OBJECTIVE AND METHODOLOGY

Chapter 2.1 Objective of the Study:

The main goal and objective of the study is to identify the specific risks of water related natural hazards to women and vulnerable groups (e.g. children, disable, minority etc) and formulate the strategies that will strengthen the capacity of the community to prepare for coping with the hazards.

Specific Objectives:

· Determination of the ways that the women and vulnerable groups are exposed to water related hazards impacts

· Identification of  existing common and different adaptation measures (if there are) for men, women and vulnerable groups

· Developing gender specific measures and mechanism (based on needs) to facilitate adaptation to climate change impacts based on needs and the ways they are exposed to climate change risks or impacts

· Identification of the successful measures or good practices and also the barriers of promoting these measures. 

Chapter 2.2 Methodology

The approach and methodology for conducting the proposed research involved multiple methods and tools which are as follows:

Chapter 2.2.1 Reconnaissance survey:
A reconnaissance survey was conducted to determine the research sites to be studied. The sites (one site for each issue) was selected based on the following hazards (direct or indirect) related vulnerability issues

· Drought

· Flood

-
Salinity
Chapter 2.2.2 Collection of secondary data and information:
Secondary data and information was collected from relevant agencies to identify study areas exposed to different water related hazards. All the documents those were available from government, NGO and research/academic institution on water related natural hazards, impacts on vulnerable groups and their adaptation strategy were thoroughly reviewed to meet the study objective.  

Chapter 2.2.3 Development of Primary Data Collection Tools:

A set of questionnaire for sample survey and a checklist for FGDs were developed to collect the primary data/information from the study sites. A number of issues including perception on water related natural hazards, effects of hazards on vulnerable groups and coping strategies were emphasized in both questionnaire and checklist. Details of these data collection tools are given in the following primary data collection section. 

Chapter 2.2.4 Primary Data Collection: 

Different methods: Deferent methods were adopted to collect, assess and analyze the risks and vulnerability of the target groups (e.g. women, children, disable, minority etc). The methods include :
· Sample survey

· Focus Group Discussion (FGD)

· Sample Survey: A sample survey was carried out on the target population in each of selected sites. The number of respondents for sample survey was 100 for each site. A questionnaire was developed incorporating a number of issues including impacts of flood, drought and salinity intrusion etc and socio-economic profile of the target population.

· Focus Group Discussion (FGD): Two FGDs were conducted in each site. One was only with women participants. The other was with both male and female participants. 

Chapter 2.2.5 Processing and analyzing data: 

SPSS software package was used for data analysis. Qualitative information through FGDs and quantitative data from sample survey were analyzed accordingly.  

Chapter 2.2.6 Draft Report  

A draft report was prepared based on available findings
Chapter 2.2.7 Workshop (National level): 

The findings of the research were shared at the national level to validate and get feedback from the relevant stakeholders and experts. 

Chapter 2.2.8 Final Report: 

The study team incorporated all the suggestions and feedback of stakeholders and finalized the product at this stage. 
Chapter 3

DESCRIPTION OF THE STUDY AREAS

Study areas are described as follows:

Manikganj District: Nearly 1.3 million people live in an area of total 1378.99 sq km. Main rivers are the Padma, Jamuna, Dhaleshwari, Ichamati and Kaliganga. Annual temperature: maximum 36°C and minimum 12.7°C; annual rainfall 2376 mm. Average literacy 26.9% (male 33.7%, female 20.1%). Main occupations include agriculture, fishing, agricultural laborer, wage laborer, industry, commerce, construction, service, transport etc. 
Flood is one of the main hazards of the people of Manikganj. 

The study villages of Manikganj district are Nihanda and Raninagar under Shivalaya upazilla (please see map-1). 
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Map-1: Nihanda and Raninagar villages under Gender vulnerability study
Rajshahi District: The population and area of Rajshahi district are about 2.3 millions and 2407.01 sq km respectively (Asiatic Society of Bangladesh, 2003). Main rivers in and around Rajshahi are (Ganges), Mahananda Baral and Barnai. Annual average temperature: maximum 37.8°C, minimum 11.2°C; annual rainfall 1862 mm. Average literacy 30.61% (male 37.6% and female 23.2%). The main occupations include agriculture, wage laborer, commerce, service, transport etc.

People of Rajshahi have been suffering from drought for last long. Godagari is one of the most drought affected upazilla in Rajshahi.
Two villages namely Faradpur and Charbhubanpara of Godagari upazilla under Rajshahi district were selected to conduct the study (See Map-2). 
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Map-2: Faradpur and Charbhubanpara villages under climate change and health impacts study
Satkhira District: The area and population of Satkhira district is 3858.33 sq km and about 2 millions. Main rivers are Kobadak, Sonai, Kholpatua, Morischap, Raimangal, Hariabhanga, Ichamati, Betrabati and Kalindi-Jamuna. Annual average temperature is maximum 35.5°C, minimum 12.5°C and annual rainfall 1710 mm. Average literacy 30.35% (male 39.7% and female 21%). The main occupations are agriculture, fishing, pisciculture, agricultural laborer, wage laborer, commerce, industry, transport, service, etc.

Salinity intrusion, coastal flood, cyclone etc are the major hazards for Satkhira.
Jelekhali and Harinagar villages were covered in the survey at Satkhira district (please see map-3).
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Map-3: Jelekhali and Harinagar villages of Munshiganj union under climate change and health impacts study

The following table shows the study villages under respective upazilla and district:
Table 1 :
Locations covered under the study on climate change impacts on human health
	Study district
	Name of the upazilla
	Name of the union
	Name of the village

	Manikganj
	Shibalay
	Utholi
	1. Nihanda and 

2. Raninagar

	Rajshahi
	Godagari
	Gogram and

Charasariadhada
	1. Faradpur and 

2. Charbhubanpara

	Satkhira
	Shamnagar
	Munshiganj
	1. Jelekhali and 

2. Harinagar


Chapter-4
FINDINGS OF THE STUDY
Chapter 4.1. Demographic and socio-economic Profile of the study sites
Chapter 4.1.1 Distribution of Household Members by Age, Gender and District

It appears that the age of the most of members of the households of the study sites are between 15 and 30 years. It shows that the male members of the households are more than the female members in all the study sites except Satkhira. Details in the following table
Table 2:
Percentage Distribution of Household Members by Age, Gender and District

	Age Group
	Name of the district

	
	Manikganj
	Rajshahi
	Satkhira
	All

	
	Male
	Female
	Male
	Female
	Male 
	Female
	Male
	Female
	Both

	Up to 4
	14

(53.8)
	12

(46.2)
	15

(38.5)
	24

(61.5)
	18

(51.4)
	17

(48.6)
	47

(47.0)
	53

(53.0)
	100   (100.0)

	5-14
	61

(62.2)
	37

(37.8)
	63

(47.0)
	71

(53.0)
	51

(45.9)
	60

(54.1)
	175

(51.0)
	168

(49.0)
	343

(100.0)

	15-30
	81

(52.6)
	73

(47.4)
	112

(57.1)
	84

(42.9)
	71

(51.8)
	66

(48.2)
	264

(54.2)
	223

(45.8)
	487

(100.0)

	31-45
	48

(43.6)
	62

(56.4)
	43

(48.3)
	46

(51.7)
	40

(40.0)
	60

(60.0)
	131

(43.8)
	168

(56.2)
	299

(100.0)

	46-60
	37

(60.7)
	24

(39.3)
	34

(56.7)
	26

(43.3)
	41

(57.7)
	30

(42.3)
	112

(58.3)
	80

(41.7)
	192

(100.0)

	60+
	16

(48.5)
	17

(51.5)
	20

(76.9)
	6

(23.1)
	26

(57.8)
	19

(42.2)
	62

(59.6)
	42

(40.4)
	104

(100.0)

	All
	257

(53.3)
	225

(46.7)
	287

(52.8)
	257

(47.2)
	247

(49.5)
	252

(50.5)
	791

(51.9)
	734

(48.1)
	1525

(100.0)


Note: Figures within parentheses represent percentages
Chapter 4.1.2 Distribution of Population by Sex

The total male members of the study population represent 51.9 percent (791) while female represents 48.1 percent (734). The following table shows that the percentage of male members is slightly higher in Manikganj and Rajshahi but lower in Satkhira. 

Table 3 :
Percentage Distribution of Population by Sex

	Name of District
	Percentage

	
	Male
	Female
	Total

	Manikganj
	257

(53.3)
	225

(46.7)
	482

(100.0)

	Rajshahi
	287

(52.8)
	257

(47.2)
	544

(100.0)

	Satkhira
	247

(49.5)
	252

(50.5)
	499

(100.0)

	All
	791

(51.9)
	734

(48.1)
	1525

(100.0)


Note: Figures within parentheses represent percentages
Chapter 4.1.3. Average Family Size and Sex Ratio 
The average family size of the study sites varies between 4.8 and 5.4. The highest size was found in Rajshahi (5.4) while the lowest was in Manikganj (4.8). Average family size was 5 in Satkhira. Sex ration was 114.2 in Manikganj while it was 113.9 and 98.0 in Rajshahi and Satkhira respectively. 
Table 4 :
Average Family Size and Sex Ratio by district
	Name of District
	Average Family Size

(number)
	Sex Ratio

	Manikganj
	4.8
	114.2

	Rajshahi
	5.4
	113.9

	Satkhira
	5.0
	98.0

	All
	5.1
	107.8


Chapter 4.1.4. Age Group of Respondents

Most of the respondents in all the study sites were between 31 and 45 years of age. Some of the respondents were both less than 30 years and more than 60 years of age or in all the districts. 
Table 5 :
Age Group of Respondents by district 
	Age Group
	Name of District

	
	Manikganj
	Rajshahi
	Satkhira
	All

	16-30


	31

(31.0)
	32

(32.0)
	11

(11.0)
	74

(24.7)

	31-45
	52

(52.0)
	41

(41.0)
	58

(58.0)
	151

(50.3)

	46-60
	13

(13.0)
	24

(24.0)
	23

(23.0)
	60

(20.0)

	60+
	4

(4.0)
	3

(3.0)
	8

(8.0)
	15

(5.0)

	Total
	100

(100.0)
	100

(100.0)
	100

(100.0)
	300

(100.0)


Note: Figures within parentheses represent percentages

Chapter 4.1.5. Education Status of Respondents

Out of 300 respondents more than 40 percents was illiterate while only 8 percent people had SSC, HSC and Bachelor degree. The rest of them had either primary or secondary school education. It was interesting that the illiteracy rate was found highest in Mainkganj (46 percent), at the same time the respondents of this site were more qualified than the other sites. Please see details in the following table.
Table 6 :
Education Status of Respondents by districts
	Education Status
	Name of District

	
	Manikganj
	Rajshahi
	Satkhira
	All

	Illiterate
	46

(46.0)
	42

(42.0)
	36

(36.0)
	124

(41.3)

	Primary
	19

(19.0)
	37

(37.0)
	46

(46.0)
	102

(34.0)

	Secondary
	19

(19.0)
	16

(16.0)
	15

(15.0)
	50

(16.7)

	SSC
	8

(8.0)
	5

(5.0)
	2

(2.0)
	15

(5.0)

	HSC
	5

(5.0)
	-
	1

(1.0)
	6

(2.0)

	Degree/bachelor
	3

(3.0)
	-
	-
	3

(1.0)

	Total
	100

(100.0)
	100

(100.0)
	100

(100.0)
	300

(100.0)


Note: Figures within parentheses represent percentages

Chapter 4.1.6 Distribution of Respondents by Occupation 

Most of the respondents of all the sites were found housewife/household worker. Some of them were farmers, service holders, students etc. However, 92 percent of the respondents were housewife.  
Table 7 :
Distribution of Respondents by Occupation by district
	
	Name of District

	Occupation
	Manikganj
	Rajshahi
	Satkhira
	All

	Agriculture
	-
	1

(1.0)
	-
	1

(0.3)

	Household work
	95

(95.0)
	98

(98.0)
	83

(83.0)
	276

(92.0)

	Non-agro labour
	-
	-
	4

(4.0)
	4

(1.3)

	Service
	2

(2.0)
	-
	2

(2.0)
	4

(1.3)

	Student
	2

(2.0)
	-
	1

(1.0)
	3

(1.0)

	Old
	1

(1.0)
	-
	5

(5.0)
	6

(2.0)

	Others
	-
	1

(1.0)
	5

(5.0)
	6

(2.0)

	Total
	100

(100.0)
	100

(100.0)
	100

(100.0)
	300

(100.0)


Note: Figures within parentheses represent percentages

Chapter 4.1.7 Distribution of Households Surveyed by Monthly Income 

Out of 100 households in each study site, income of the most of the households remains between 2000 and 4000 taka. Few of the households in all the sites earn less than 2000 taka while some of them earn more than 8000 taka. 
Table 8 :
Distribution of Households Surveyed by Monthly Income by district 
	Monthly Income

(Taka)
	Name of District

	
	Manikganj
	Rajshahi
	Satkhira
	All

	Up to 2000
	4

(4.0)
	4

(4.0)
	31

(31.0)
	39

(13.0)

	2000-4000
	32

(32.0)
	35

(35.0)
	45

(45.0)
	112

(37.3)

	4000-6000
	28

(28.0)
	30

(30.0)
	16

(16.0)
	74

(24.7)

	6000-8000
	17

(17.0)
	15

(15.0)
	2

(2.0)
	34

(11.3)

	8000+
	19

(19.0)
	16

(16.0)
	6

(6.0)
	41

(13.7)

	Total
	100

(100.0)
	100

(100.0)
	100

(100.0)
	300

(100.0)


Note: Figures within parentheses represent percentages

Chapter 4.1.8.  Distribution of Households by changes in livelihood by district

Out of 300 respondents, 130 (43.3 percent) mentioned that the living standard has been increased while 80 (26.7 percent) of them said decreased. But 90 (30.0 percent) respondents were for “same as” which means the living standard was neither increased nor decreased.   
Table 9 :
Percentage Distribution of Households by changes in livelihood by district
	Name of District
	Change in living standard

	
	Increased
	Decreased
	Same as
	Total

	Manikganj
	70

(70.0)
	16

(16.0)
	14

(14.0)
	100

(100.0)

	Rajshahi
	45

(45.0)
	9

(9.0)
	46

(46.0)
	100

(100.0)

	Satkhira
	15

(15.0)
	55

(55.0)
	30

(30.0)
	100

(100.0)

	All
	130

(43.3)
	80

(26.7)
	90

(30.0)
	300

(100.0)


Note: Figures within parentheses represent percentages

Chapter 4.2 Vulnerability Context

Chapter 4.2.1. Main water related hazards that affect most people in areas surveyed.

Of the total 100 households questioned in Manikganj, 100% identified flood to be the main water related hazard in their area whilst only 14 out of the 100 individuals surveyed in Rajshahi choose this option as the central problem (Table 10). In contrast 86 households in Rajshahi were affected by drought, a water related hazard not faced by any in Manikganj. Results from Satkhira revealed households in this district to suffer from three types of hazards: flood, drought and salinity intrusion. Comparatively small numbers of households were affected by flood and drought whilst 77.2% attributed salinity intrusion to be the main water related hazard. From Figure 1 it is apparent that whilst the highest percentage of total households is affected by flood, a significant number suffer from drought and salinity intrusion. Overall percentage of 30.2% for drought and 26.8% for salinity intrusion are quite close, despite only districts of Rajshahi and Satkhira identifying them as water related hazards. This is due to the fact that a similar number of households considered these hazards from the two areas. However, flood has emerged to be the main water related hazard as each district mentioned it- albeit only 14% from Rajshahi and 21.9% from Satkhira. 
Table 10 :
Percentage distribution of households affected most by water related hazards by district
	Name of District
	Water Related Hazard

	
	Flood
	Drought
	Entrance salinity
	Others
	Total

	Manikganj
	100.0
	-
	-
	-
	100.0

	Rajshahi
	14.0
	86.0
	-
	-
	100.0

	Satkhira
	21.9
	0.9
	77.2
	-
	100.0

	All
	43.0
	30.2
	26.8
	-
	100.0
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Fig-1: Percentage of total households affected by water related hazard in three districts.

During the group discussion with the households both male and female members stated the similar opinion on the main hazard that affects them. 

Chapter 4.2.2 Deaths attributed to the water hazards specified in (chapter 4.2.1) over the last 30 years.

As can be seen from Figure 9, surprisingly small percentages of households replied death to have occurred as consequence to the mentioned water related hazards.
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Fig-2 (a): Whether any occurrence of death of HH members due to water related hazards in the study sites

Purple represents the answer to the question asked to be ‘no’ whilst blue represents the answer to be ‘yes’. Although the percentages of ‘yes’ from districts are similar, it is clear that Rajshahi had the largest number of deaths due to water related hazard over the last 30 years. 
Further questioning, however, revealed the same number of 17 mortalities to   have occurred in both Rajshahi and Satkhira. From the three districts the largest number of children (below 18) mortality was obtained from Satkhira; female (above 18) and male (above 18) mortalities from Rajshahi. The lowest figures of mortality for each vulnerable group were found from Manikganj, which had an overall mortality number of 6. The total mortality rates indicate that the water hazard flood which had the highest occurrence in Manikganj households does not cause large figures of severe casualties. On the other hand drought and salinity intrusion, although do not affect the large number of households like flood, have greater mortality statistics. Rajshahi and Satkhira both have the same number of total mortalities, 17. From the results the overall figures for the most vulnerable group affected by water hazard is as follows:

Figure 2(b) clearly identifies children below 18 to be the group the most severely affected and males above 18 to be the group the least affected. 
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Fig-2 (b): Percentage of deaths among children, female and male due to water related hazards in last 30 years in the study area

The focus group discussion also indicated that the children died more by flood and salinity problems in Manikganj and Satkhira while male above 18 died more in Rajshahi due to drought hazard. 
Chapter 4.2.3. Illnesses attributed to the most recent water hazards mentioned in (Chapter 4.2.1)

Statistics from the three districts claims 56.3% of the 300 households questioned to have family members injured from the latest water hazard situation. Once again Rajshahi and Satkhira districts have the same figure in terms of percentage of respondents mentioning their illness due to last hazard (61 percent) whilst Manikganj has the lowest figure of 47 percent. Of these illnesses, Manikganj attributes a total number of 66 morbidities due to a flood event whilst Rajshahi only has a mere 9 number of flood morbidities. Not surprisingly the highest figures for morbidity based on vulnerable groups thus stem from Manikganj and the lowest from Rajshahi.
Table 11 :
Morbidity due to most recent flood in the study sites

	Name of District
	Total morbidity due to flood event
	Morbidity by vulnerable group 

	
	
	Children 

(below 18)
	Female 

(above 18)
	Male 

(above 18)

	Manikganj
	66
	29
	27
	10

	Rajshahi
	9
	4
	3
	2

	Satkhira
	43
	25
	12
	6

	All
	118
	58
	42
	18


The most vulnerable group overall is again children below 18 as the percentage of morbidity remains highest in all the study districts and the least vulnerable group is that of males above 18. In average for all the study districts, the morbidity of the children remains highest  with 49.15 percent while it is 35.59 percent for female (above 18) and 15.25 percent for male (above 18). 
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Fig-3: Percentage of morbidity among children, female and male during most recent flood

In comparison Manikganj designates no illnesses due to droughts but Rajshahi reveals a staggering total number of 99 individuals to have been injured by a recent drought catastrophe. In stark comparison only 2 persons were affected by droughts in Satkhira of which 100% were children below 18. From the figure it is evident that the overall most vulnerable group for drought morbidity was children below 18 (46.53 percent) and the least disadvantaged was disabled group (3.03 percent). But female again came on the second most vulnerable group to drought (30.69 percent).  
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Fig-4: Percentage of morbidity among children, female and male during most recent drought
Neither Manikganj nor Rajshahi described any morbidity due to salinity intrusion. However, Satkhira revealed 124 individuals to have been injured of whom 56 percent was children below 18, 24 percent was females above 18 and 20 was males above 18. Hence children below 18 are once again the most vulnerable group for salinity intrusion problems and females are second most vulnerable due to salinity intrusion problems in study coastal district.
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Fig-5: Percentage of morbidity among children, female and male due to recent salinity problems in the study area

As is evident from the total results for morbidity based on water hazards, children below 18 are the overall most vulnerable group whilst disable are the least. The percentage of morbidity of females above 18 and children below 18 are 30 percent and 51 percent respectively but it is only 18 percent and 1 percent for males and disables in that order. 
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Fig-6: Percentage of morbidity among children, female, male and disable due to water related hazards in three study area

During focus group discussion it was clear that the children and female were most vulnerable to any hazards. During the discussion they mentioned that female children are more vulnerable than male children. Most of the respondents of Satkhira mentioned that the health services are not satisfactory in Satkhira. It is very difficult to take the children to good hospitals/clinics in city areas, stated by many of the participants in Satkhira. Comparably, Manikganj people may get better health service than both Satkhira and Rajshahi which may be the reason of less morbidity in Manikganj. 
Chapter 4.2.4. Effect of water related hazards on agriculture practices

Manikganj, Rajshahi and Satkhira individually designated decrease in production to be the most significant effect on agriculture practices followed by damage of seeds and increased cost of seeds after hazard. Manikganj responded that after decrease in production and damage of seeds, expenditure on seeds after hazard and other unspecified effects (18.7% and 15.2% respectively) to be its third and least concerns. In comparison Rajshahi faced no damage of seeds but relatively low percentages of 9.3% and 0.9% respectively on other unspecified effects and increased cost of seeds. Lastly Satkhira attributed its second major concern to be that of increased cost of seed and its least problem to be that of other unspecified effects.   
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Fig-7: Percentage of households mentioning agricultural damage due to water related hazard in the study site

Chapter 4.2.5. Effect of water related hazard on different population groups based on area

Figures from Manikganj revealed that female will be the most affected by deficit of food. In Rajshahi, the males are the most vulnerable in terms of unavailability of food while children below 18 are the most in Satkhira. However, in average for all the study sites, about 90 percent respondents mentioned that female are the most vulnerable followed by male.
Table 12-a : Percentage of respondents mentioning “deficit of food” for different household members during hazard period by District

	Name of District
	Percentage of respondents on deficit of food for different household members

	
	Children
	Male
	Female
	Old 

(above 50 years)
	Disable

	Manikganj
	65.0
	87.0
	90.0
	81.0
	27.0

	Rajshahi
	78.0
	95.0
	93.0
	89.0
	95.0

	Satkhira
	95.0
	82.0
	85.0
	57.0
	29.0

	All
	79.3
	88.0
	89.3
	75.7
	50.3


Females above 18 are the greatest affected by lack of drinking water in Manikganj (Table 12-b). Females are again most vulnerable for all study sites as about 83 percent respondents said they suffer from lack of safe water.

Table 12-b :
Percentage of respondents mentioning “lack of safe water” for different household members during hazard period by District

	Name of District
	Percentage of respondents on lack of safe water for different household members

	
	Children
	Male
	Female
	Old 

(above 50 years)
	Disable

	Manikganj
	96.0
	94.0
	97.0
	80.0
	24.0

	Rajshahi
	60.0
	74.0
	70.0
	50.0
	80.0

	Satkhira
	86.0
	63.0
	81.0
	56.0
	21.0

	All
	80.7
	77.0
	82.7
	62.0
	41.7


Over 90 percent respondents (all study sites) mentioned that males suffer from lacking of jobs during hazard period (Table-12-c). But females also suffer from the same problems.
Table 12-c :
Percentage of respondents mentioning “lack of job” for different household members during hazard period by District

	Name of District
	Percentage of respondents on lack of job for different household members

	
	Children
	Male
	Female
	Old 

(above 50 years)
	Disable

	Manikganj
	-
	85.0
	10.0
	-
	-

	Rajshahi
	-
	94.0
	-
	-
	-

	Satkhira
	-
	93.0
	61.0
	-
	1.0

	All
	-
	90.7
	23.7
	-
	0.3


Chapter 4.2.6. Adequacy of safe water for uses during hazard period

Respondents from all three districts answered that the usage of drinking water for duck/hen/birds was the most adequate. Statistics showed that 49.1% of those surveyed supported this view whilst 40.8% and 40.0% revealed drinking water for cattle and cloth/pot washing water to be the second and third most adequate. An alarming 71.9% confirmed cooking water to be the least adequate followed closely by drinking water, which was deemed to be insufficient by 70.3% of respondents.

Table 13 :
Adequacy of safe water for following uses during hazard period in all study areas

	Use
	Percentage of respondents on level of adequacy

	
	Adequate
	In-adequate
	Total

	Drinking water
	29.7
	70.3
	100.0

	Bathing water
	37.3
	62.7
	100.0

	Cloth/pot washing water
	40.0
	60.0
	100.0

	Cooking water
	28.1
	71.9
	100.0

	Drinking water for cattle
	40.8
	59.2
	100.0

	Drinking water for duck/hen/birds
	49.1
	50.9
	100.0


Similarly a majority of 85.9% of Manikganj residents found cooking water to be the most inadequate but 84% considered drinking water to be the most unsatisfactory. 70.4% responded to drinking water for duck/hen/birds to be the most adequate followed by 36.4% for drinking water for cattle and 34% for cloth/pot washing water. Overall this district’s results are in sync with the general views from all three districts. 
In contrast 43% of Rajshahi correspondents confirmed bathing water, cloth/pot washing water, cooking water, drinking water for cattle and drinking water for duck/hen/birds to be jointly inadequate. Surprisingly 58% found drinking water to be the most adequate.

Satkhira, on the other hand, revealed cooking water to be the most inadequate whilst 85% opted for drinking water. The figures for the inadequacies of other water usages- i.e 76% for bathing water and 71% for cloth/pot washing water- are quite similar if not high. 29% responded cloth/pot washing water to be the most adequate followed by 25.0% for drinking water for duck/hen/birds. 

Chapter 4.2.7. Cooperation from male members in solving the water related problems.

56% of Manikganj residents confirmed that they do not receive sufficient assistance from males during water crises whilst 56% of Rajshahi respondents answered that they acquired adequate help. Like Manikganj, Satkhira too mentioned that the male members did not provide the necessary support. Hence an overall 51.7% of respondents from all three districts revealed facing inadequate help in dealing with water related problems.
Table 14 :
Percentage of respondents mentioning on cooperation from the male members to solve water related problems in the study areas
	Name of District
	Percentage of respondents on cooperation from males

	
	Yes
	No
	Total

	Manikganj
	44

(44.0)
	56

(56.0)
	100

(100.0)

	Rajshahi
	56

(56.0)
	44

(44.0)
	100

(100.0)

	Satkhira
	45

(45.0)
	55

(55.0)
	100

(100.0)

	All
	145

(48.3)
	155

(51.7)
	300

(100.0)


Note: Figures within parentheses represent percentages

Chapter 4.2.8. Of female members facing physical or mental torture from male members due to water related problems
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Fig-8: Percentage of respondents on whether the females are tortured by the males on water related problems in the study area

As the figure illustrates (blue represents the answer to be ‘yes’ whilst red signifies the answer to be ‘no’), a total of 65% Manikganj respondents answered that they do not face any form of torture from their male counterparts during water related hazards. Larger percentages of 89% and 80% from Rajshahi and Satkhira respectively confirmed that they are not subjected to any abuse. Hence an overall 22% of the total 300 participants from all the three districts replied that they did face physical or mental torture from male members due to water related problems.
Chapter 4.2.9 Household member’s opinion about the availability of food during or after hazard period
From all three districts children below 18 years constituted the highest percentage of 14.3% from the household members who replied that availability of food is high. The majority of other members consisting of husband, parents, son/daughter above 18 and the disabled answered that the availability was medium.  But female respondents were highest (35 percent) for “low” option. On the other hand, only 2 percent respondents (lowest) respondents mentioned that the food availability in high. 
Table 15 :
Percentage of respondents mentioning on availability of food during and or after hazard period in three study areas

	Household Members
	Food availability during or after the hazard period

	
	Low
	 Medium
	    High
	Total

	Husband
	22.4
	72.5
	5.1
	100.0

	Female (own)
	35.0
	63.0
	2.0
	100.0

	Old Parents
	11.4
	84.1
	4.5
	100.0

	Son/Daughter (above 18 years)
	15.6
	77.7
	6.7
	100.0

	Children (below 18 years)
	11.8
	73.9
	14.3
	100.0

	Disable
	6.1
	89.8
	4.1
	100.0


High: sufficient, Medium:   manageable, low: insufficient
Specifically, Percentages from Manikganj once again reveal children below 18 to have the highest percentage of opinion that the availability of food is high. 40.8% of the females who answered the questionnaire, on the other hand, replied that food resources are scarce- an opinion supported by 31.8% of their husbands, 24.4% of parents, 20.3% of son/daughter above 18 and 100% of the disabled. 
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Fig-9: Percentage of respondents mentioning on availability of food during or after hazard period in Manikganj
Similarly results from Rajshahi also specified children below 18 to be the highest percentage of household members (6%) to consider food resources to be high. Significantly lower percentages of members replied availability to be low. Females were the highest percentage of respondents (9%) to answer resources to be low followed by the disabled (5.2%). 95% of husbands and similar percentages of other members were of the opinion of availability to be medium.
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Fig-10: Percentage of respondents mentioning on availability of food during or after hazard period in Rajshahi

Noticeably higher percentages of members regard food to be highly available in Satkhira. 33.8% of children under 18 supported this view in contrast to 6.1% and 6% of their peers from Manikganj and Rajshahi respectively. 19.6% of son/daughter above 18 and 19.4% of parents were also of this opinion. Females were once again the highest percentage (55.5%) to reply that the availability was of low quality followed by 32.6% of husbands.    
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Fig-11: Percentage of respondents mentioning on availability of food during or after hazard period in Satkhira

Chapter 4.2.10. Opinion on who suffer/suffered more in the family during the hazard period

67.3% of Manikganj consider females to suffer the most followed by 14.9% who hold that children below 18 suffer the greatest. Only 5.9% of respondents deemed males to suffer more in the family (Table 16). In comparison 39.8% answered males to face the most detriment followed by 20.4% for children below 18. Females in this district are thought to suffer the least, even less than the elderly (19.5%) and the disabled (1.7%). However 45.4% of respondents from Satkhira believe children below 18 suffer the most followed by 36.4% for females. Only 7.3% consider the elderly to suffer greatly, even less than percentage of 10.9% for males.
Table 16 :
Percentage distribution of household members having suffering most during hazard period

	Name of District
	Who suffer most during hazard period

	
	Children

(below 18 years)
	Old

(above 50 years)
	Male
	Female
	Disable
	Total

	Manikganj
	14.9
	11.9
	5.9
	67.3
	-
	100.0

	Rajshahi
	20.4
	19.5
	39.8
	18.6
	1.7
	100.0

	Satkhira
	45.4
	7.3
	10.9
	36.4
	-
	100.0

	All
	27.2
	13.0
	19.4
	39.8
	0.6
	100.0


Figures from all three districts, as shown in the figure below, emphasize that females (39.8%) and then children below 18 (27.2%) respectively suffer the most. In totality only 0.6% are of the opinion that the disabled face detriment followed by 13.0% who think that the elderly are at disadvantage. 
Chapter 4.2.11. Involvement with Disaster Risk Management (DRM) committee/ Plan/activity
Over 90 percent of the respondents in each of the study sites mentioned that they are not involved in any disaster risk management activities or plan. In Satkhira only 9 percent respondents are involved in DRM related activities while it was 7 percent in Manikganj and only 2 percent, the lowest in Rajshahi. 

Table 17 :
Percentage of respondents on involvement in Disaster Risk Management in the study site

	Name of District
	Yes
	No
	Total

	Manikganj
	7
	93
	100

	Rajshahi
	2
	98
	100

	Satkhira
	9
	91
	100

	All
	6
	94
	100


Chapter 4.2.12. Role in Disaster Risk Management (DRM) committee/ Plan/activity

It appears that most of the women who are involved in the disaster risk management activity/plan/committee just join the seminar or meetings. Only 12 percent of them is involved in decision making process.
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Fig-12: Percentage distribution of households surveyed by role in disaster risk management in all study areas
Chapter 4.3. Coping strategy to water related hazards 

The findings from both survey and focus group discussion were analyzed to figure out specific vulnerability, existing adaptation measures and future needs. Details are given 
 The findings (overall) from survey and group discussion in the context of vulnerability and adaptation measures

Study Site:  Manikganj, Rajshahi and Satkhira
	Vulnerability
	Existing adaptation measures

	1. Mortality and morbidity rate for children and women are comparably higher than men due to hazards in all three study sites 

2. Flood shelters are not gender friendly, uncomfortable for pregnant women and elderly people and not for “all”. Prostitutes are often not allowed to live in the shelter during hazard period  

3. Adverse effects on agricultural practices

· Decrease production of crops

· Damage of homestead products including   fisheries, livestock, vegetable gardens etc

· Increase of expenditure on seeds, fertilizer, fingerlings etc

· In adequacy of fertilizer and seeds in the local market. 

· Female farmers don’t get both seeds and fertilizer easily for immediate purpose especially for vegetable farming which is highly productive just after the flood

4. Women are the most vulnerable in terms deficit of food and lack of safe drinking water during flood hazards

5. Women get more physical and mental stress than other household members. Women cook the necessary food for each meal, take care of the children, clean, repair and reshape of housing infrastructure etc during and after the flood

6. Women perform the most jobs at the household during, pre- and post hazard period being comparably more illiterate, unaware on relevant issues, without training on adaptation measures to any hazard etc

7. Women participation in hazard/disaster risk reduction/management related activities is not balanced

8. Most of the men don’t cooperate women to solve water related problems during hazard period in all study sites

9. Some of the male members of the households torture female members on water related issues e.g. male members become rude with females when they don’t get sufficient water for drink especially in Satkhira and Rajshahi. 

10. Poor women lose their job especially from private sectors 

11. In general women are the most vulnerable to all water related hazards (according to household respondents). But it varies from place to place and type of hazards they are exposed to.

12. Children are the most vulnerable to salinity prone areas, women are the most vulnerable to flood prone area and male are at drought prone area
	1. Store some common medicine and oral saline 

2. Consult with local medical professionals 

3. Many people live either on the roof of the house or raise cot/bed inside the room to avoid inundation. In worst case, straight go to relative’s home (if not inundated) or go to the shelter 

4. Purify water with alum and then drink to avoid water borne diseases

5. Store seeds for immediate agricultural practices

6. Take loan from either relatives/rich neighbors or from bank/NGOs if needed, sometime with high interest rate

7. Some people store dry food (e.g. puffed rice and some local products made by rice/flour etc.

8. Leave home for jobs and alternate income

9. Make temporary embankment to avoid inundation

10. They raise platform/tube above the expected level of flood

11. Take all livestock (cows, goats, ducks etc) on the nearby high street or on the boat. 

12. Harvest rainwater to use in the dry season especially in Satkhira (salinity prone) and Rajshahi (drought prone area). 

13. Many poor households collect water from neighbors, sometime from faraway

14. Use flood/drought/salinity tolerant varieties given by Department of Agriculture Extension, Government of Bangladesh

15. Get loans from  different NGOs and Banks for rehabilitation




Chapter 5
Conclusion and Recommendations

This study has attempted to present a comprehensive review of gender vulnerability of climate change induced water related hazards. The study has put stress on vulnerability and possible measures need to cope with the hazards 

Analysis of the data and presentation of the findings have brought to light the vulnerability issues, existing coping strategy and areas where more work is needed. 
Adaptation to climate change is particularly important for a vulnerable country like Bangladesh. In general, the findings have highlighted that women and other population groups of households e.g. children, elderly people, disable are more vulnerable than male to water related hazards. The future measures which may reduce the vulnerability of women and other groups include:
· Early warning system may reduce vulnerability in the areas

· Embankment/Bandhs need to be constructed if feasible

· Raise platform of the tube wells and latrines

· Seeds and fertilizer needs to be ensured and make available to each and every male and female farmers 

· Training for capacity building of female farmers to cope with flood, drought and salinity intrusion hazards is extensively needed

· Gender issues should be considered during shelter designing and establishment

· Agriculture, water and health services need to be extended to all households. Special consideration is needed for all identified vulnerable households/population

· Women participation in all local level disaster related plan and activities need to be balanced 

· Government may initiate/extend programme for rain water harvesting in most vulnerable areas e.g. Rajshahi and Satkhira to reduce vulnerability during , pre and post hazard period

· Effective technology based on climate prone area should be reached to women for coping during, pre- and post hazard period
· Women can be trained on technology utilization to generate alternate income

· Free interest loans can be arranged for women for certain time at least after the hazard event

· Dams/embankments need to be constructed to avoid flood inundation

· Women issues should be considered in all relevant policy and programmes. IN water, agriculture and food security policy is must. And it needs to be implemented accordingly

· A rehabilitation centre or call centre for hazard and coping information on water, agriculture and health can be established in each of the most vulnerable areas at least to serve during g the hazard period. This centre can act as warning centre for the locality

· Canals and ponds should be recovered/re-excavated to facilitate irrigation services especially in Rajshahi area

· Roads and streets may be constructed considering danger level of water during flood and rise of sea level
· In addition, the women sew elaborate kathas, which are then sold to retail outlets such as Aarong (Manikganj and Satkhira). It would better if the potential women are provided sewing equipments by GOs and NGOs. 
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