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Executive Summary

The coastal morphology o f Bangladesh influences the impact o f natural hazards on the area. 

Especially in the southwestern area, natural hazards increase the vulnerability o f the coastal dwellers 

and slow down the process o f social and economic development. There is a serious need for an 

effective disaster management plan to minimize the loss o f lives and property. Unfortunately, the 

present cyclone warning signal is not only highly ineffective but sometimes also confusing. There is 

no comprehensive disaster management strategy. Some of the local NGOs in collaboration with 

government agencies undertake certain activities, but these too have been limited to mostly relief 

and rehabilitation. Cyclone preparedness plans are hardly found among these agencies. While it is 

not possible to prevent natural disasters, protective measures to reduce the vagaries o f disasters can 

be enhanced. Due to the unusual climatic behavior in recent years, people in coastal areas face 

serious vulnerability, especially in the context o f human settlements, and consequently move out to 

the cities to combat the situation. These people need innovative strategies for survival. This thesis 

paper asserts, like many other newly devised coping strategies, that reducing vulnerabilities is 

important and suggests where innovation &  adaptation are necessary to save communities from their 

vulnerability to climate change.

It is not enough to simply be prepared for a disaster. Countries likely to face future cyclones need a 

longer-term framework that strengthens local peoples' capacity to adapt to climate change, 

particularly for weather-related disasters such as cyclones and storm surges. So, it is necessary to 

analyze community’s vulnerability vis-a-vis the climate scenario in Bangladesh coastal areas.

Objectives of the Study

The specific objectives o f the study are as follows:

1. To trace the causes o f vulnerabilities that emanate from natural hazards

2. To assess the ability o f a community to address and introduce measures to reduce its 

vulnerabilities and adapt to climate change



3. To deduce options for action related to adaptation and mitigation measures

H ypotheses

To meet the objectives o f the study, several hypotheses were formulated to address the research 

questions. These are as follows:

> First, whether the amount o f income and the sources o f income or the livelihood activities of 

the population, and its level o f education and its qualifications, can indicate the capacity o f the 

people to afford physical mitigation and their capability to recover from disaster.

> Second, whether the age and sex o f household members; households with more children, more 

elderly members or more women w ill experience more difficulties during evacuation and will 

require greater resources like food and water after a disaster.

> Third, whether the frequency o f experiencing hazards may lead to a taken-for-granted attitude 
toward hazards.

> Fourth, whether the residents make use o f indigenous or local knowledge to foretell the 

impending cyclone, and the use o f local or indigenous knowledge is functional.

> Fifth，whether the government early warning system and social networking (human capital) are 

effective.

Methodology

The main criterion in choosing the coastal districts o f Cox’s Bazar, Noakhali, Bhoia, and Barguna as 

the study areas was the degree o f their vulnerability to coastal hazards, especially to cyclones and 

tidal surges. Therefore, the influence o f seasonal cyclones, tidal surges, and the extent and depth of 

flooding were considered as important variables in determining the vulnerability o f this area.

First, the national，international and NGOs’ information were corelated with local statistical data, to 

detennine which districts &  upazilas were more vulnerable to cyclones and tidal surges. Then, two 

unions which were most affected by cyclones and tidal surges were selected in each Upazila.



The study utilized both primary and secondary data collection. Secondary data was gained from desk

research. Primary data was collected using a combination o f approaches that included household 

questionnaires, key informant interviews, and community-level Focus Group Discussion (FGDs). 

The first two approaches gathered quantitative data while the last captured qualitative responses 

from a sample o f the target population as participants. Some data, especially those relating to 

housing conditions, toilet facilities and other housing characteristics, were collected by observation 

as far as possible.

A structured questionnaire was used to gather primary data from randomly sampled households. The 

questionnaires focused on determining the source o f risks and vulnerabilities o f the target population 

by studying their social, economic, environmental and physical conditions [Appendices, 3]. Their 

behavior towards risk, mitigation and coping mechanisms against calamities and natural disasters 

was likewise inquired into.

To triangulate the data gathered from secondary information and primary data, commonly held 

social knowledge, people’s experience and coping strategies, a FGD guide was designed to get 

qualitative data [Appendices, 4]. One FGD was conducted for each union level (community level) 

and participants were union chairmen, union members, school teachers, health employees, NGO 

workers, farmers and prominent union people.

A multi-stage sampling design was followed for selecting the final sampling unit (FSU). In the 

survey, the whole coastal area was divided into 19 ecological administrative zones (ICZMP, 2006). 

Initially, districts (each an administrative unit) were selected as primary sampling units (PSU). From 

each selected district, four sub-districts were selected as the secondary sampling units (SSU). This is 

the second stage. From the selected sub-district, eight unions were selected as the penultimate 

sampling units (PUSU). This is the third stage. At the fourth and final stage, households were 

selected from eight unions, and all members o f the selected households were subjected to a detailed 

interview.

The first and the second stages adopted a purposive sampling method while at the third and fourth 

stages, systematic sampling methods were employed.



Like many other studies, the present study has its limitations. Time limitation was one o f the main 

barriers to complete the vast present research. Due to time shortage; the sample size (385 in number) 

was also kept small.

Theoretical Framework

Vulnerability consists o f three components: natural hazards, fragility factors and adaptive capacities 

o f individuals and households. A ll three components are shaped by global processes. Global 

warming, due to the increased industrialization and higher emission o f greenhouse gases, increases 

the number o f cyclones. Structural adjustment programs taking place in developing countries 

increase the number o f poor people and widen the gap between the rich and the poor. Thus, political 

ecology affects the processes that occur in the physical environment and social forces that define the 

vulnerability to natural events. The outcome o f a natural hazard, measured by socioeconomic loss 

and people's capacity, is dependent on the fragility and adaptability o f individuals, households 01* 

regions. Lower fragility and higher adaptive capacity buffer the negative impacts o f hazard events. 

Very young or very old people, women, the poor, and those who do not have adequate skills are 

most fragile to natural hazards. Individual households with greater social capital, better management 

skills and more accumulation o f resources are less likely to suffer from short and long term 

consequences o f natural hazards.

Fragility and adaptability are also related. Enhancing adaptive capacity w ill result in lower fragility 

and lower fragility also increases adaptive capacity. Better socioeconomic status and health 

conditions o f individuals and households will in turn lower the fragility to natural hazards and 

increase the adaptive capacities.

Analysis of Collected Data at Household and Community Levels 

Household Size and Other Characteristics

The household composition and size were contributory factors to a family’s vulnerability.

Households with many family members and a higher number o f dependents are faced with a bigger



challenge when recovering after a disaster. Households with more children (below 5 years), more

elderly members (60+ years) or more women can experience more difficulties during evacuation and 

will require greater resources like food and water after a disaster. The most striking feature o f the 

study is that the average household size is large at 6, which is considered as vulnerable. It is also 

noticeable that there are high numbers o f children below 5 years and elderly o f 60+ years hence 

adding to the vulnerability o f households.

Household Occupation and Income

The majority o f the respondents’ (44%) income per month was 5,000 to 8,000 taka. Only 13.2 % of 

the respondents’ monthly income was more than 10,000 taka. However, the monthly average 

household income was 7,393 taka. On the other hand, household expenditures, which were largely 

used for food, averaged at 5,215 taka. In addition, children’s education cost as average o f 903 taka, 

and the cost o f medical treatment averaged 781 taka. As average monthly household expenses were 

7,014 taka this did not leave much for households to generate savings.

The amount o f income can indicate the capacity o f the people to afford physical mitigation and 

recover from disasters. Larger income means that people can build better houses, build savings or 

purchase insurance to cushion the impacts o f disasters. Income has significant influence on the 

adaptation o f coping measures. For example, lower income groups have a very small and risky 

portfolio o f assets. The most striking feature is that 16.2% of the households had a monthly income 

o f less than 4,000 taka. This portion is considered as more vulnerable because less than 4,000 taka is 

not sufficient for a household. 56.1% o f the households had a monthly income o f 4,001-8,000 taka 

and considered to be o f medium vulnerability. 27.7% of the households, whose monthly income 

was more than 8,000 taka, are considered as less vulnerable. A noticeable point is that scant financial 

recourses hinder the fast recovery o f the households from external shocks and crises like calamities

and disasters.



The foremost cause of vulnerability was the source of income of the household. Those dependent on

self-employment, wage labor, and fishing were the most vulnerable groups. The income derived 

from such activities was marginal and often uncertain. Some sources o f income were very vulnerable 

to disasters such as cyclones. For instance, open sea fishing was dependent on the size o f waves in 

the sea, which normally grows bigger during a cyclone and monsoon season. So, fishermen (26%), 

day laborers (18.2%), and farmers (24.4%) are considered as having more vulnerable households due 

to their occupations. In contrast, government employees, private-sector employees and teachers are 

considered as having less vulnerable households.

Household Education

In terms o f education, 39.2% o f the households never went to school. Rates o f completion for 

primary school, high school and college education were 37.9%, 16.1% and 6.5% respectively. The 

university graduation rate was very low.

Level o f the education o f the household head was a factor in their increased susceptibility to crises 

and shocks. The study reveals 39.2% o f the respondents as illiterate. This portion o f households is 

more vulnerable because illiterate persons seldom gain good employment. As a result, their income 

is low and their households always more vulnerable. Households with primary school education, 

37.9% of the total, are considered to exhibit medium vulnerability as they have a higher awareness 

of disasters. However, incomes and occupations o f such households are still vulnerable.

22.9% o f the respondents with high school and college education are considered as less vulnerable 

because their household incomes and occupations are good. Moreover, this portion’s households are 

more conscious o f disasters.

Housing and Other Facilities

Housing units in all the survey areas were commonly made o f mixed materials. Most o f the houses 

had roofs made o f tin (62.9%), thatch (20.5%), tin &  thatch mixed (14.3 %) and politians (2.1%).

Walls were made o f tin (31.7%), bamboo (22.9%), wood &  tin (16.4 %), mud (19.2%) and wood



(4.4%). However, a larger proportion of those who were poorer had dwellings that were made of

light materials. This type o f housing, with walls made o f wood and bamboo and thatch roofs are very 

vulnerable to strong winds. The poorer segments of the respondents who had this type o f housing 

were the fishermen, tenant farmers and wage earners.

The study also found that most o f the respondents (66.5%) had lived in their current residence more 

than 10 years. 17.4% o f the respondents had lived in their current residence 1 to 5 years. Only 2.9% 

o f the households had lived in their current resident for less than one year.

Household Saving and Insurance Characteristics

The study reveals that 62.6% o f the respondents said that there was no surplus o f savings last year. 

Only 37.4% of the respondents replied that they had savings.

77.4% o f the respondents replied that they did not have any insurance coverage. Only 22.6% o f the 

respondents replied that they had insurance coverage. O f the respondents who had insurance 

coverage, most o f them (21%) had life insurance coverage. Only 1.3 % o f the respondents had health 

insurance coverage.

Household savings were used by 10.6% of the respondents to buy assets, 9.1 % for business, 9.1% 

for education, and 8.3% replied to cope with an emergency. Though, 62.6% o f the respondents did 

not have any savings.

13.5% of the respondents said that they kept money at the bank, 9.9% o f the respondents replied they 

kept money with an NGO, 12.5% o f the respondents replied that they kept their money within a 

cooperative society, and only 1.6% of the respondents replied that they kept money in their own 

house.

Insurance is very essential for disaster risk reduction. The study reveals that 77.4% o f the 

respondents have no insurance coverage. This portion o f respondents is considered as more 

vulnerable. In contrast, 22.6% o f the respondents have insurance. This portion o f respondents is

considered as less vulnerable. However, most o f them belong to life insurance coverage.



The study reveals that 62.6% of the respondents have no savings. This portion of respondents is

considered as more vulnerable because in an emergency period they have no savings to recover from 

the situation. 3フ_4% o f the respondents who have savings are regarded as less vulnerable, as they are 

more able to cope with an emergency period.

Presence of Hazards

In the survey areas 97.1% o f the households had experienced cyclones and 76.4 % of the households 

had experienced tidal surges. Within last 10 years an average o f 2.21 tidal/ storm surges and 2.41 

cyclones affected these areas. Fortunately, in all o f the survey areas, injuries or deaths due to natural 

disasters had been negligible even though most of the respondents lived close to bodies o f water like 

rivers and the sea.

Evacuation Centre and Characteristics

The study reveals that the majority o f the respondents (94.4%) replied that there was an evacuation 

centre for use during emergency periods. Nonetheless, in last 5 years, 74.8% o f the respondents had 

evacuated to shelters during cyclones. On the other hand, in the same period, 25.2% o f the 

respondents had never evacuated to a cyclone shelter.

The study reveals that 64.4% &  35.1% of the respondents replied that toilet facilities and potable 

water were available in evacuation shelters. Though, in the cyclone shelters there were no kitchen 

facilities. The majority o f the respondents (54.8%) replied that potable water should be improved in 

cyclone shelters. Also, 33.8% of the respondents said that toilet facilities should be improved in 

cyclone shelters. The study found that a majority o f 74.5% of the respondents went to cyclone 

shelters during cyclones. The respondents took shelter along embankments/ roads, neignDor’s houses, 

and in public schools (8.6%, 4.9% and 3.9% respectively) during cyclones. 65.2% of the respondents 

said that most cyclone shelters were within 1 kilometer o f their house. Additionally, the study 

reveals that when the cyclone shelter was far from their house, they took shelter at their neighbors’ 

houses, or by the embankment/ road/levee etc.



Warning System

The study reveals that the response to cyclone warnings varies among the coastal people. Most o f the 

respondents in the surveyed areas received disaster warning information from their radios, neighbors, 

kin, and the Disaster Management Committee (DMC). The main source o f warning for disasters 

were DMC (60.8%), radio (22.3%), neighbors (13.2%), and television (2.9%) respectively. A small 

proportion received early warnings from mobile phones. However, it is important to note that, in the 

study areas, most o f the households did not own a television, radio or mobile phone. Additionally, 

about half o f the respondents did not understand the forecast, and some understood only superficially 

or got some signals. Similarly, the majority o f fishermen did not have a radio in their fishing boats, 

and rarely listened to weather forecasts.

Preparedness

In terms o f preparedness and mitigation, the respondents had several practices. In the surveyed areas 

most o f the respondents had seemingly standard practices as far as preparedness was concerned. 

They tied rope to secure their houses when a cyclone was coming (16%); moved to a safer place 

(19%), moved assets to safer place (36%), prepared emergency kits (20%), and stockpiled food (9%). 

No one went to repair the embankments or levees.

Coping Mechanisms

The respondents in the survey had varying ways o f coping with disasters. Most o f the households 

(41%) coped with the effects o f disasters by using personal savings or borrowing money from 

relatives (32.フ％)，receiving relief from the government (18.4%), borrowing money from an NGOs 

(17.7%), receiving relief assistance from an NGOs (15.3%), asking children to work (6%), 

borrowing money from the bank (3.1%) and selling or mortgaging assets (2.9%). A small proportion 

stopped the schooling o f children and temporarily migrated to other areas, or reduced expenses on

food and other types o f household consumption.



The study’s noticeable point is that a higher proportion of rickshaw drivers and small businessmen

used this kind o f relief assistance when compared to fishermen and day laborers. In contrast, 

government employees and private-sector employees did not do so. Another fact worth noticing 

from the data is that 61% of fishermen, 32% of farmers, 32% of day laborers, 33% of rickshaw 

drivers and 29% o f small businessmen used borrowing money from relatives as a coping mechanism. 

So, the study data found that fishermen had a higher tendency to borrow money from relatives as a 

coping mechanism, while government employees and private sector employees had a lower tendency 

to borrow money from relatives as a coping mechanism.

The study found that the illiterate respondents and the respondents with higher education tended not 

to use relief assistance from the government as a coping mechanism, while the respondents with 

middle education have a much higher tendency to rely on such relief assistance. The most striking 

feature o f the table is that 21% of the illiterate respondents,19% o f the respondents with primary 

school education,17% o f the respondents with junior high school education and 5% o f the 

respondents with high school education used borrowing money from NGOs as a coping mechanism, 

whereas none o f the respondents with college or university education used NGOs in this way.

So, the study found that illiterate respondents had a much higher tendency to borrow money from 

NGOs than the respondents with higher education when coping with disasters.

Social Capital and Informal Risk Sharing within the Community

The study reveals that 68.6% of the households trust their neighbors very much. 24.2% o f the 

households trust their neighbors somewhat, and 6.2% only a little. On the other hand, the households 

helped each other during cyclones and post-cyclone periods somewhat (40.5%), a little (29.9%), and 

very much (24.2%) respectively.

Conclusion

It was an exciting opportunity for the researchers to conduct this study in the remote disaster-prone 

areas o f Bangladesh. The livelihood patterns and the struggles o f the people living there were simply



an eye-opener for the researchers, leading them to understand the actual vulnerability scenario in 

these areas. A training program for disaster risk reduction (in the form as suggested in this study) 

would enable them to mitigate their risks to a great extent. But any catastrophic disaster like 

cyclones would simply perish them i f  improvement measures are taken there within their 

affordability. Only external assistances can ensure their secured living in these areas. But much 

evaluation is needed about the form o f these assistances (both for structural and non-structural 

measures) and how these can be applied in these vulnerable areas. A t the same time a concerted 

focus should be given on the overall socioeconomic and cultural development o f the people (as 

stated in the recommendation), without which any kind o f disaster management initiative would

prove to be futile in the long run.
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GLOSSARY

Char: Bangladesh has been formed by sedimentation and accretion o f the Brahamaputra/Jamuna, 

Ganges/ Padma and Meghna rivers as they flow from the Himalayas to the Bay o f Bengal. The chars 

are areas o f new land formed through the continual process o f erosion and deposition in the major 

rivers and coastal areas. The whole o f the char land is unstable and prone to annual flooding since 

very little o f the land is more than 20 meters above sea level, leading to a process in which land can 

become submerged and then later re-emerge (Martin and Taher, 2001).

District: An administrative unit comprising a number o f thanas under the charge o f a Deputy 

Commissioner.

Golpata: Plant grown in Sundarban, used as housing material (Nypa Fruticans)

Katcha: A term locally used for earthen infrastructure or structures made with mud, bamboo and 

thatch.

Khas land: Indisposed government land

Mauza: Smallest revenue geographic unit having Jurisdiction List (几）number (BBS, 2011). 

Mahalla: Lowest urban geographic unit having identifiable boundaries (BBS, 2011).

Pucca: Solidly built, cemented (Disaster Reduction and Development, JICA 2003).

Salish: Informal institution comprising community leaders for conflict resolution 

Samaj: Village community (Traditional social coalition)

Sundarbans: Mangrove forest located in the southwest coast 

Taka: The monetary unit o f Bangladesh (1 US $ = 82 taka).

Tangghar: The term has been used (as local language) which means slum or squatter type houses. 

Thana: Administrative area within metropolitan city (BBS, 2011).

Union Parishad.. Local Government at the union level

Upazila: Administrative unit under a district comprising several unions (BBS, 2011).

Village: Lowest rural geographic unit either equivalent to a mauza or part o f a mauza (BBS, 2011).
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CHAPTER: 1

INTRODUCTION



1.0. Introduction

Bangladesh is trapped between the Himalayas in the north, and the elongated Bay o f Bengal to the 

south (BBS, 2004). The geographic location, land characteristics, multiplicity of rivers and the 

monsoon climate render Bangladesh highly vulnerable to natural hazards. The coastal morphology of 

Bangladesh influences the impact o f natural hazards on the area. Especially in the south western area, 

natural hazards increase the vulnerability o f the coastal dwellers and slow down the process o f social 

and economic development (MoFDM, 2010). Natural and human induced hazards such as floods, 

cyclones, droughts, tidal surges, tornadoes, earthquakes, river bank erosion, landslides, infrastructure 

collapse, high arsenic contents o f ground water, water logging, water and soil salinity, epidemic, and 

various forms o f pollution are frequent occurrences.

Bangladesh, a densely populated country, faces these potential threats and the possible displacement 

o f a large number o f populations especially from the coastal zone. It is a challenge to accommodate 

millions whose future is poised to be swamped under a rising sea (Haq, et al., 1999). Many 

environmental and developmental problems w ill be exacerbated by potential climatic change. It is 

predicted that climate change and its consequences may devastate the habitat o f millions.

Climate change is a global phenomenon, but its impact is reflected locally. Bangladesh is one o f the 

few countries with the worst exposure to extreme climate conditions caused by global warming; due 

largely to worldwide excessive carbon emissions (IPCC, 2009). The unfavorable consequence of 

global warming and the circumstances o f climate change exert tremendous pressure on the 

environment in Bangladesh (Haque,1997). Climate change poses a significant threat to Bangladesh. 

The speculation o f high temperature, variable precipitation, extreme weather events and a rise in sea 

level are possible threats to the country. Any adverse change o f climate in the country will have a 

severe impact on the livelihood o f the people in future. The country is hit by natural disasters in 

almost all walks o f life. Agriculture, human settlements and other natural and social fabrics of society



are under the threat of climate change. Society and its people are generally poor and face vulnerability

from global climate change. In recent years, such vulnerability seems to be increasing (Hasan, 2008).

Climate change adds a new dimension to community risk and vulnerability. Although the magnitude 

o f these changes may appear to be small, they could substantially increase the frequency and intensity 

o f existing climatic events (floods, droughts, cyclones, etc). Current indications are that not only will 

floods and cyclones become more severe; they will also start to occur outside o f their 'established 

seasons’ (MoFDM, 2010). Therefore, it is o f the utmost importance that mitigation and adaptation 

strategies are implemented for communities in almost all sectors of development.

1.1.Background of the Study

It is widely known that Asia and the Pacific are among the most disaster prone regions in the world. 

Every year, disasters o f all kinds cause huge loss o f lives and property in the region causing a severe 

set-back to the development process. The region accounts for only 30% of the world's landmass but 

receives disproportionately higher disaster impacts (ISDR, 2008). Among the countries o f this region 

Bangladesh is particularly prone to natural disasters. Hazards like floods, tropical cyclones, storm 

surges, tornados, riverbank erosion, and earthquakes pose serious problems and cause huge damage to 

life and property every year. Bangladesh is located on a delta. As a result, flooding is a common 

phenomenon in this region. The physical characteristics of the land also funnel up storms to cyclonic 

intensities. Figures to death and loss o f property from these cyclones are the highest in the world 

(Haque, 1995).

Because o f the funnel (concave) coast o f the Bay o f Bengal, Bangladesh very often becomes the 

landing ground for cyclones formed in the Bay o f Bengal. The Bay cyclones also move towards the 

eastern coast o f India, towards Myanmar and occasionally into Sri Lanka. But they cause the 

maximum damage when they come into Bangladesh (Islam & Peterson, 2009). This is because o f the 

low flat terrain, high density o f population and poorly built houses. Most o f the damage occurs in the 

coastal regions o f Khulna, Patuakhali, Barisal, Noakhali and Chittagong and the offshore Islands of



Bhola, Hatiya, Sandwip, Manpura, Kutubdia, Maheshkhali, Nijhum Deep, Urir Char and other newly 

formed Islands (Banglapedia, 2011).

During the period from 1991 to 2000, Bangladesh suffered from 93 large-scale natural disasters that 

killed 0.2 million people and caused loss o f properties valued at about US$59 billion in the agriculture 

and infrastructure sector (Climate Change Cell, 2009).

The cyclone o f 1970 and subsequent flood took away the lives of over 300,000 people and damaged 

the equivalent o f about US$42.5 billion in crops and property; the catastrophic cyclone o f 1991 killed 

overl20, 000; and the 2004 floods that inundated over 34% of the country resulted in 747 deaths. The 

cyclones o f 1876, 1919, 1961, 1963, 1965, 1970, 1985, 1988, 1991, 1994, 1995, 1997, 2007, and 2009 

were also of a severe nature (Habiba, et al., 2010). In 2007, cyclone Sidr made landfall on southern 

Bangladesh, causing over 2,000 deaths and severe damage (the cyclone toll mounted to 2,388); in 

2009, cyclone Aila caused 330 deaths, made 1 million people homeless, and left damages that totaled 

US$40.7 million. In Bangladesh, an estimated 20 million people were at risk of post-disaster diseases 

due to Aila(Habiba, et al., 2010).

Earlier studies dealing with households are narrowly focused on famine and food security (Richard, 

1986; Corbet, 1988; Rocheleau, et al., 1995; Wisner, et al., 2006). Little attention has been paid to 

coping with other types o f natural disasters (Adams, et al”  1998). In Bangladesh, human response to 

disaster has mostly placed emphasis on riverine hazards; such as how different groups o f people and 

communities respond to flooding (Rasid and Haider, 2003; Brouwer, et al., 2007); indigenous 

adjustment strategies to flooding (Islam, 1980; Haque and Zaman, 1889, 1993, 1994; Khandker, 2007; 

Paul and Routray, 2010); adjustment strategies to agricultural coping patterns (Islam, 1980; Rasid and 

Mallik, 1995); and coping with river bank erosion (Haque and Zaman, 1989; Mamun, 1996; Hutton 

and Haque, 2004). A few studies have also been conducted on agricultural and non-agricultural 

adjustment and mitigation measures for droughts (Brammer, 1987; Paul, 1992, 1998; Rahman, 1995). 

In addition to literature coping with riverine hazards, literature on cyclones and induced storm surges 

is also available in Bangladesh. Some have focused on numerical modeling and forecasting of



cyclones and storm surges (Azam, et al” 2004; Dube, et al., 2004; Jakobsen and Azam, 2006; Islam

and Peterson, 2008); adaptation measures for climate-change induced sea level rise, cyclones, flash 

floods and storm surges (Ali, 1999; Choudhury, et al”  2004; Karim and Mimura, 2008); cause of 

cyclones and storm surges, impacts and mitigation measures (Islam, 1971, 1974, 1992: Chowdhury, et 

al”  1993; Paul, 2009b), while some others have identified the cause o f reduced deaths and injuries in 

recent cyclones in Bangladesh. A few studies have also focused on cyclone warning, dissemination of 

forecast information and adaptation responses (Haque, 1995, 1997); cyclone disaster reduction, 

preparedness and management issues (Schmuck, 2003; Paul and Rahaman, 2006; Khan, 2008); and 

the gender dimensions o f climatic hazards (Cannon, 2002).

1 . 2 .  Statement of the Problem

The coastal zone o f Bangladesh hosts over 35 million people who are exposed to cyclones, storm 

surges, rough seas, salinity intrusion and permanent inundation due to a possible rise in sea levels. 

There are 72 offshore islands with an area o f 4,200 square km where over 3 million people are 

extremely vulnerable. About 18 percent o f households in the sundarbans impact zone are dependent 

on sundarban resources (shrimp fry collectors, honey collectors, golpata collectors, shell/crab 

collectors and medical plant collectors) and are vulnerable to the weather extremes and salinity 

intrusion. Around 0.5 million househoIds, (family members 2.7 million) primary income source is 

fishing and they lose working days because of rough weather in the sea (MoFDM, 2010).

Different natural disasters, including the result o f extreme climatic events in terms o f intensity and 

frequency o f cyclones, floods and droughts, have increased globally in recent years (IPCC, 2001 a, 

2001b; Khan and Rahaman, 2007). A further increase in global temperature might lead to an 

increasing trend o f tropical cyclones with the ability to cause significant damage in the twenty-first 

century (Emanuel, 2005). Cyclones and induced surges are considered the world’s foremost natural 

hazards and even surpass earthquakes (Finkl, 1994; Dube, et al., 1997; Zerger, et al., 2002; Benavente, 

et al., 2006). Unfortunately, the Bangladesh coast is well-known for severe cyclones and induced



surges (Blakie，et al., 1994; Ali, 1999; Paul, 2009a). At least one major tropical cyclone strikes the 

Bangladesh coast each year (Mooley, 1980; Haque, 1997) with powerful tidal surges that impact 

hundreds o f thousands o f lives and make it more unsafe than many other regions o f the world (Murty 

and Neralla, 1992).

The impact of climate change is visible in Bangladesh in the form o f temperature extremes, erratic 

rainfall, and an increased number o f intensified floods, cyclones, droughts, as well as the prevalence 

o f rough weather in the Bay (IPCC, 2009). The number o f cyclones reaching the coast and storm 

surges increased substantially. For example, super cyclone Sidr hit on 15 November, 2007; Cyclone 

Nargis on 2 May, 2008 hit Myanmar; Cyclone Rashmi occurred on 27 October, 2008; and Cyclone 

Aila hit Bangladesh on 26 May, 2009. The number o f days with cautionary signal no. 3 or more 

increased substantially, reducing the number o f fishing days for coastal fishers (MoFDM，2010).

Cyclones and storm surges are serious hazards along the coast o f Bangladesh (Shaw, et al., 2009) [See 

the chronology o f major cyclonic storm, 3. 4]. Cyclones may be more frequent in the Atlantic or 

Pacific, but the Bay o f Bengal's shallow coastal waters, high tides and densely populated low-lying 

areas make surges particularly deadly here (Dube, 2008). This is particularly true for countries 

affected by tropical cyclones and storm surges. Although climate changes w ill not necessary lead to 

more cyclones forming, the evidence is now quite strong that higher sea surface temperatures will 

increase their intensity (Saleemul, 2008). Given the situation above, one o f the most serious 

challenges for Bangladeshis is to devise a suitable strategy for adaptation to climate change, 

particularly in the coastal region, although such challenges are formidable. The adaptation programme 

the Government o f Bangladesh has envisaged covers some sectoral and multisectoral areas of 

interventions (GoB, 2008). Among sectoral issues, policy mainstreaming in agriculture, health, 

industry, fisheries etc, was covered. In the multi-sectoral areas o f intervention, enhancing capacity 

building and the construction o f flood shelters were emphasized.



With the effects of natural hazards rising in terms of loss of life and injuries in poorer nations (ISDR,

2002; World Bank, 2005; CRED, 2007), institutional disaster reduction approaches (ISDR, 2004; 

UNDP, 2004; DFID, 2005) and approaches adaptable to individual social and livelihood experiences 

are required. Vulnerability factors have been central to the development of disaster research (Khan, 

1974; Hewitt, 1997; Twigg and Bhatt, 1998; Wisner, et al., 2006; IFRC, 2006). However, despite 

good progress in cyclone preparedness, exemplified by the existing comprehensive disaster 

management policies of the Government of Bangladesh, localized vulnerability factors in cyclone 

hazards arguably remain only partly considered (Alam, et al., 2003).

Almost every year small to medium range cyclones form in the Bay of Bengal and hit the coast. This 

causes considerable damage to people and their livelihoods. But periodically the mightiest cyclones 

associated with high tidal surges engulf the entire coastline and even sometimes approach further 

north. Thus, not only property loss but also the death toll goes beyond imagination. Given the periodic 

catastrophes affecting the Bay of Bengal coast, there is a serious need for an effective disaster 

management plan to minimize the loss of lives and property. Unfortunately, the present cyclone 

warning and signal system is only not effective enough, but sometimes also confusing (Hasan S,

2000). We also do not have any comprehensive disaster management strategy. Some of the local 

NGOs in collaboration with government agencies undertake certain activities, but these too have been 

limited to mostly relief and rehabilitation. Cyclone preparedness plans are hardly found among these 

agencies (Hasan MT, 2010). While it is not possible to prevent natural disasters, protective measures 

to reduce the vagaries of disasters can be evolved.

Enhancing local level adaptation to cyclonic hazards through established coping is assumed to be 

crucial for resilience to any suspected increase in cyclonic hazards. Endogenous cyclone response 

experiences could be more central to cyclone interventions in Bangladesh. The broad analysis of the 

study is consistent with other findings concerning vulnerability and disaster response in the country

(Haque and Zaman, 1994; Hutton and Haque, 2004, Edgeworth and Collins, 2006). The findings of



this research will complement disaster mitigation studies in Bangladesh with further details and

thoughts proved based on the realities of how people survive in the cyclonic coastal belt.

Due to the unusual climatic behavior in recent years, people in coastal areas face serious vulnerability 

especially in the context of human settlements and consequently move out to the cities to combat the 

situation. These people need to have innovative strategies for survival. Like many other newly devised 

coping strategies, reducing vulnerabilities is important and innovation & adaptation are necessary to

save communities from their vulnerability to climate change.

Coastal areas are threatened under climate change because of factors related to the vulnerability of 

society and the sensitivity of the environment. Protection, reducing vulnerability and adaptation may 

mitigate the adverse consequences. This research reviews and assesses the options for reducing 

vulnerability and adaptation to climate change. The study concludes that adaptation to climate change 

is vital and should be promoted through active government policy.

It is not enough to simply be prepared for a disaster. Countries likely to face future cyclones need a 

longer-term framework that strengthens the local people’s capacity to adapt to climate change, 

particularly for weather related disasters such as cyclones and storm surges. Thus, it is necessary to 

undertake yet another study to analyze the community’s vulnerability vis-a-vis the climate scenario in 

the coastal areas of Bangladesh.

1 . 3 .  Objectives of the Study and Research Questions

The aim of the present research is to find out the causes and implications of climate change in relation 

to communities’ vulnerability in Bangladesh. However, the specific objectives of the study are as 

follows:

1 . To trace the causes of vulnerabilities that emanate from natural hazards

2. To assess the ability of a community to address and introduce measures to reduce its 

vulnerabilities and adapt to climate change

3. To deduce various options for necessary action related to adaptation and mitigation measures



Commonly location alone generally defines vulnerability of a place toward hazards (Islam, 2008). 

However, this study investigates how vulnerability is exhibited by the community, or how 

vulnerability is defined from their own cultural context using their perceptions of cyclones. The major 

research questions are:

• Will decreasing the sensitivity and increasing the adaptability reduce the vulnerability? 

Similarly secondary research questions are:

• What factors influence the reduction of vulnerability or promote hazard adjustment by

households/individuals, and the community?

• What patterns of adjustments do the people employ to lessen their vulnerability toward the

cyclone hazards?

• How do the people consider vulnerability can be reduced and the community can be resilient or

safe?

• What indigenous values and wisdom promote or reversely hinder community efforts for

reducing vulnerability?

1 . 4 .  Hypotheses/ Assumptions

A hypothesis is a statement or proposition that can be refuted or supported by empirical data (Islam, 

2011).Hypothetical statements assert possible answers to a research question.

To meet the objectives of the study, several hypotheses were formulated to address the research 

questions. These are as follows:

> First, whether the amount of income and the sources of income or the livelihood activities of the 

population and its level of education can indicate the capacity of the people to afford physical 

mitigation and their capability to recover from disaster.

> Second, whether the age and sex of household members; households with more children, more 

elderly members or more women will experience more difficulties during evacuation and will 

require greater resources like food and water after a disaster.



> Third, whether the frequency of experiencing hazards may lead to a taken for granted attitude 
toward hazards.

> Fourth, whether the hazard adjustments vary throughout the coastal areas in Bangladesh.

> Fifth, whether the residents make use of indigenous or local knowledge to foretell the impending 

cyclone, and the use of local or indigenous knowledge is functional.

> Sixth, to what extent the government early warning system and to what extent social networking 

(human capital) is effective.

1 . 5 .  Rationale of the Study

In response to devastating and unprecedented cyclones and tidal surges in the coastal areas at various 

times including the cyclones Gorky, Sidr, Aila, Resmi, etc. there is an urgent need for an 

environmental, economic and perception study in order to assess the impact and to understand the 

people，s coping strategies. The causes of disaster are natural and beyond the control of the people; 

however, appropriate ways and means in preparedness, coping and mitigating strategies need to be 

adapted and be sustained in the long term, thus, understanding the nature and magnitude of risks and 

vulnerabilities of the people in the covered areas are crucial elements in Disaster Risk Reduction 

(DRR) and Disaster Risk Management (DRM).

In view of the low land area-population ratio of this country, people migrate towards the coastal areas 

where land is comparatively cheap and situations are more favorable to make a living. The lack of 

proper study, basic knowledge, the people’s limited means and the gaps in their perceptions of 

housing problems magnify the distress caused to them when a cyclone or tidal surge has destroyed 

their livelihoods, resources base and infrastructure. The lack of appropriate knowledge in coping 

strategies is a fundamental hurdle towards mitigating the damages due to cyclones and tidal surges in 

the coastal areas. In this case, this study will help policy makers take immediate measures through 

integrated planning and the building of awareness among the people in the coastal areas of

Bangladesh.



The rationale for the study lies in the fact that an appropriate and sustainable resilience system in the 

coastal area can combat the problems related to climate change. Secondly, it may reduce urban-ward 

migration. Thirdly, the people in coastal areas will have more confidence to live in coastal areas given 

the interfaces of vulnerability adaptation to new styled innovation which suits the climate change 

conditions. Fourthly, the vulnerable populations and sectors of the society living in these hazard-prone 

areas have inherent ways, means, and traditional practices to cope with and mitigate the aftermath of 

disasters, these are not enough without a coordinated and holistic approach from key stakeholders 

(government, private, civil society, NGO, etc.). This study should bring about positive influence 

with the support of these stakeholders. Fifthly, despite the presence of local governments, 

humanitarian organizations and NGOs in coastal areas, residents in hazard-prone areas remain highly 

vulnerable due to income, household size, etc. and are exposed to inherent hazards. This study will 

help policy makers create initiatives for strategic, responsive and innovative interventions to safeguard 

the human, economic, social and physical capital of the affected population. Sixthly, the effects of 

global warming and climate change continue to challenge on-going efforts on Disaster Risk Reduction 

(DRR) in these coastal areas, and the country in general, thus, there is a need for continuous program 

innovations to adapt to the changing times.

The study will also provide an opportunity for the researchers to conduct further studies in the 

disaster-prone areas of Bangladesh.

1 . 6 .  In Addenda

The theory of social capital is of great importance in this research. Social capital is a sociological 

concept, which refers to connections within and between social networks.

1 . 6 . 1 . Definition of Social Capital

During the last decade or so, social capital has become one of the most popular concepts in the social 

sciences. Originating in the work of French sociologist Emile Durkheim in the 19th century, its 

application has expanded to multiple fields. Social capital is often seen as the third form of capital, the
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first two being financial and human. Portes (1998) defines economic capital as “people's bank 

accounts”，human capital as “inside their heads”, and social capital as “the structure of their 

relationships”.

Lyda Judson Hanifan’s (1916) article regarding local support for rural schools is one of the first 

occurrences of the term “social capital” in reference to social cohesion and personal investment in the 

community. In defining the concept, Hanifan (1916) contrasts social capital with material goods by 

defining it thus:

“I do not refer to real estate, or to personal property or to cold cash, but rather to that in life which 

tends to make these tangible substances count for most in the daily lives of people, namely, goodwill, 

fellowship, mutual sympathy and social intercourse among a group of individuals and families who 

make up a social unit...If he/she may come into contact with his neighbor, and they with other 

neighbors, there will be an accumulation of social capital, which may immediately satisfy his social 

needs and which may bear a potentially sufficient to the substantial improvement of living conditions 

in the whole community. The community as a whole will benefit by the cooperation of all its parts, 

while the individual will find in his associations the advantages of the help, the sympathy, and the 

fellowship of his neighbors (Hanifan, pp. 130-131)•，’

Bourdieu gave the first systematic contemporary analysis of social capital. He defined social capital 

as: “ ...the aggregate of the actual or potential resources which are linked to possession of a durable 

network of more or less institutionalized relationships of mutual acquaintance or recognition” 

(Bourdieu, 1985, p. 248).

Following Bourdieu, Coleman, in his seminal work, defined social capital through its functions: 

“Social capital is defined by its function. It is... a variety of entities with two elements in common: 

they all consist of some aspect of social structures, and they facilitate certain actions of actors -  

whether persons or corporate actors 一 within the structure (Coleman, 1988, p. 98).”

Both Bourdieu and Coleman mention social network or structure as the foundation of social capital. 

Bourdieu puts more emphasis on formal networks, whereas Coleman's ideas of social capital

emphasize informal networks.



Putnam added the importance of trust and norms to social networks. He stated, “Social capital.. .refers 

to features of social organization, such as trust, norms, and networks that can improve the efficiency 

of society” （Putnam，Leonardi, & Nanetti, 1993).

In recent years more and more researchers define social capital as consisting of those resources 

available through social networks (Lin, 2001; Portes, 1998).

Social capital is a broad term that encompasses the ‘norms and networks facilitating collective actions 

for mutual benefits’ (Woolcock,1998, p 155). This broad definition of the term makes it susceptible to 

multiple interpretations and usage which span multiple theoretical traditions (Portes, 1998). At one 

end social capital can be seen as a notion that is based on the premise that social relations have 

potential to facilitate the accrual of economic or non-economic benefits to the individuals (White,

2001) and on the other end social capital can be seen to reside in the relations and not in the 

individuals themselves (Coleman, 1988).

Clearly, the definition of social capital varies, but researchers tend to separate group-level structure 

social capital that emphasizes resources available through social relations and structures, such as 

interpersonal trust, norms and values, civic engagement, rule of law, and governance; and individual- 

level social support that flows in through social networks. This variation in a definition leads to 

methodological differences in measuring social capital (Grootaert & Van Bastelaer, 2002; Kawachi & 

Berkman, 2000).

Social capital is context dependent and takes many different interrelated forms, including obligations 

(within a group), trust, intergenerational closure, norms, and sanctions with underlying assumption 

that the relationships between individuals are durable and subjectively felt (Bourdieu, 1983, p 249). 

The relationships themselves form the complex web of interactions and communications (Fukuyama, 

1995; Lin, 2001; Putnam, 1993; white, 2001).

There are many possible representations of social capital. Broadly, social capital can be seen in terms 

of five dimensions (Bourdieu, 1983; Coleman, 1988).

• First, networks: lateral associations that vary in density and size, and occur among both 

individuals and groups.
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• Second, reciprocity: expectation that in short or long term kindness and services will be returned.

• Third, trust: willingness to take initiatives (or risk) in a social context based on assumption that 

others will respond as expected.

• Fourth, social norms: the unwritten shared values that direct behavior and interaction.

• Fifth, the personal &  collective efficacy and the active & willing engagement of citizen 

participation within a community.

These five dimensions manifest themselves in various combinations and shape interactions amongst 

the members of a group, organization, community, society or network and can be studied through 

various perspectives.

From a methodological perspective, researchers define three types of social capital:

今 Bonding social capital: ties people who are similar in terms of their demographic 

characteristics.

今 Bridging social capital: ties people who do not share same demographic characteristics.

今 Linking social capital: ties people in positions of authority (Grootaert, Narayan, Jones, & 

Woolcock, 2004).

All three functional types of social capital are important for the socioeconomic well-being and health 

of individuals and groups. One type might offer benefits that are not available through other types. 

Linking social capital may offer more opportunities to access social services, whereas bonding social 

capital facilitates the adoption of healthy behavior, and bridging social capital facilitates information 

exchange.

It is worthwhile mentioning that social capital may also have a negative impact on those both within 

and outside a community:

今 Adverse effects on outsiders: excluding outsiders and maintaining inequalities between groups 

(Waldinger, 1995).
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今 Adverse effects on insiders: reducing individual privacy and autonomy, making it hard to get 

out of “bad” groups such as drug dealers, gangs, and reducing the inflow of new ideas 

(Productivity Commision of Australia, 2004; Bourgois, 1995; Portes, 1998).

These negative effects of social capital may severely affect households who, by virtue of escaping 

harsh climatic conditions, are forced to move to different countries: help in new places may not be 

available. For tms reason, unless they face severe hazards, households do not tend to move to places 

where they do not have any social ties and support.

1 . 6 .  2. Social Capital and Economy

Links between social capital and development have been examined in a range of contexts. Higher 

levels of social capital appear to be benericial to economic development, effective political 

institutions, and the reduction of political problems (Fukuyama, 1995; Putnam, 1995). Though, most 

of the researches on social capital focus on the benefits of social capital. While Putnam's focus is on 

the benefit accruing to the community, Coleman and Bourdieu provide conceptualization at individual 

level. They believe that social capital exists between individuals and can be studied at the individual 

level. Social capital resides in the relations among the nodes and ‘just as physical and human capitals 

facilitate productive activity, social capital does as well’ (Coleman, 1988; White, 2002). It exists 

between individuals and by extension can be accumulated by the individuals. Such a view of social 

capital rests on the premise that ‘my connections can help me’ (Cross and Cummings, 2004; White, 

2002, p 260), it is all about establishing relationships purposefully and employing them to generate 

intangible and tangible benefits in short and long terms. The benefits could be social, psychological, 

emotional and economical (Lin, 2001). The following are examples of researches conducted in both 

developing and developed countries that have explored the relationship between social capital and 

socioeconomic development:

今 Guiso, et al. (2000) found that in Italy, in areas with high levels of social trust, households 

invested less in cash and more in stock, used more checks, had higher access to formal credits.
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Firms also benefited from higher social trust: they had more access to credits and were more 

likely to have multiple shareholders (Guiso, Sapienza, & Zingales, 2000).

今 Social capital measures (e.g. family network) associated with higher secondary school 

graduation rates, college enrollment, socioeconomic status, and avoidance of criminal activities 

among children of teenage mothers in the U. S. (Furstenberg & Hughes, 1995).

今 Higher social capital was shown to have a positive impact on watershed conversation and in 

cooperative development activities in Rajasthan, India (Krishna &  Uphoff, 1999).

今 More trust, reciprocity, and sharing in neighborhoods of Dhaka, Bangladesh predicted a higher 

likelihood of a neighborhood having a voluntary solid waste management system (Pargal, Huq, 

& Gilligan, 1999).

今 Social capital measured by the number of membersnips in associations, diversity of 

memberships, the number of meetings, and cash and time contribution to associations were 

positively related to asset accumulation and access to credits in Indonesia (Grootaert, 2000).

The role of social capital in the economic well-being of households may be even greater in 

developing countries where almost all of the transactions between individuals are performed based 

on individual trust and trust in informal institutions. Formal institutions (e.g. courts) that typically 

regulate transactions may not function properly or may be too expensive (Durlauf 8c Fafchamps, 

2004).

Researchers have identified the following mechanisms through which social capital facilitates 

economic development:

今 Social capital facilitates transactions among individuals or groups. Common rules and trust 

allow people to interact efficiently.

 々 Social capital makes information and knowledge exchange more efncient. Large networks 

ensure a greater flow of information, whether it is about hazards, market prices, social 

services, or government aid.
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今 Participation in social networks and the development of trust make collective action easier.

Developmental programs often have to rely on collective action.

今 High levels of social control puts pressure on individuals in a network and force them to

engage in positive behavior that is mutually beneficial (Grootaert & Van Bastelaer, 2002).

今 Social capital increases access to social services (Productivity Commission of Australia, 

2004; Kawachi, Kennedy, 8c Glass, 1999).

These mechanisms do not relate only to economic development and household economic welfare. 

They are relevant to the association of social capital to neighborhood relations as well. In addition, 

socioeconomic status may become an intermediary link in the relationships of social capital to the 

neighborhood.

1 . 6 .  3. Social Capital and Community Based Disaster Management (CBDM)

Social capital has two significant perspectives: ‘bonding’ social capital that literally bonds each 

member with strong ties in a particular group or society, and ‘bridging’ social capital, which is 

cross-cutting ties beyond that group. Bonding social capital leads to reciprocity and people helping 

each other, but on the other hand may also create negative results or impacts as a result of exclusion 

from other groups. Bridging social capital in contrast, is the voluntary cross-cutting of networks, 

associations, and related norms based in everyday social interactions leading to the collective good of 

citizens. Although both are important aspects of social capital, bridging social capital is said to create 

synergies for better outcomes (Lin, 2001; Phillips, 2002).

Disaster management, especially CBDM, has been a target of social capital analysis in generating 

community awareness for better mitigation and reduction of disaster risks (Nakagawa, 2009). In 

Japan, social capital is often mentioned in official government reports and their websites indicating 

that it leads to better community resilience against disaster or better community development. But in 

many cases their use of the term is quite broad and general, and often lacks concrete explanations
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regarding what kind o f social capital, and its actual application in different disaster management
cycles (Nakagawa & Shaw, 2004).

Table:1.1).Types of social capital

Disaster

Response

Disaster Recovery/ 

Rehabilitation

Disaster Reconstruction/ 

Mitigation

Disaster Mitigation 

/ Preparedness

Trust: strategic Trust: strategic Trust: strategic 

generalized

and Trust: strategic and 

generalized

Norms: reciprocity Norms: reciprocity &  

public or civic-minded

Norms: public 

civic-minded

or Norms: public or 

civic-minded

Network: within 

community

Network: within and 

outside community

Network: within 

outside community

and Network: within and 

outside community

It is clear from the table that each component of social capital (trust, norms and networks) has two 

dimensions. One is to make the group/community more cohesive (bonding) and the other is to connect 

to entities and resources outside of the group/community (bridging). 'Strategic，trust or knowledge 

based trust is a trust based on experiences, and ‘generalized’ or ‘moralistic’ trust is a trust based on 

values or morals (Uslander, 2002). Social norms are also separately noted as reciprocity that is 

generally characterized by give and take and civic-mindedness, which is more altruistic. A  network is 

distinguished as being inward and outward. The above two differences in social capital components 

are not to describe it as dichotomous; rather, these are a continuum. As disaster management cycles 

move from response to reconstruction and mitigation, more bridging social capital would be required 

(Nakagawa, 2009).

1 . 7 .  Theoretical Framework in This Study

Social problems and issues are very complex and interrelated, for which it is not always possible to 

undertake comprehensive and satisfactory analysis of an observed phenomenon. In order to explain, 

interpret, prove or analyze any process or phenomenon, social scientists usually develop an analytical
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framework by combining some established theories into an integrated framework of analysis (Islam, 

2011).

1 . 7 . 1 . Linking Vulnerability Paradigm &  Model with Theoretical Framework

The Bogardi, Birkmann & Cordona (BBC) framework is used in this research to structure the 

vulnerability assessment of different social groups to potential hazards at the selected areas using 

questionnaires as well as the data gathering tool. The approach that was developed and tested in this 

study is aimed to explore various characteristics of vulnerability of different social groups, basic 

infrastructure services, economic sectors and environmental services to cyclones, storm surges, and 

coastal hazards. The assessment was based on the household questionnaires as the data gathering tool. 

In addition, this study also assessed the critical infrastructures which are also vulnerable to cyclone &  

storm surge hazards.

Vulnerability consists of three components: natural hazards, fragility factors and the adaptive 

capacities of individuals and households. All three components are shaped by global processes. Global 

warming, due to the increased industrialization and higher emission of greenhouse gases, increases the 

number of cyclones. Structural adjustment programs taking place in developing countries increase the 

number of poor people and widen the gap between the rich and the poor. Thus, political ecology 

affects the processes that occur in the physical environment and social forces that define the 

vulnerability to natural events. The outcome of a natural hazard, measured by socioeconomic loss and 

people's capacity, is dependent on the fragility and adaptability of individuals, households or regions. 

Lower fragility and higher adaptive capacity buffer the negative impacts of hazard events. Very young 

or very old people, women, the poor, and those who do not have adequate skills are most fragile to 

natural hazards. Individual households with greater social capital, better management skills and more 

accumulation of resources are less likely to suffer from short and long term consequences of natural 

hazards.
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Fragility and adaptability are also related. Enhancing adaptive capacity will result in lower fragility 

and lower fragility also increases adaptive capacity. Better socioeconomic status and health conditions 

of individuals and households will in turn lower the fragility to natural hazards and increase the 

adaptive capacities.

1 . 7 .  2. Linking Theory of Social Capital with Theoretical Framework

Societies are unique in their social relationship, thus also in their social capital.A dimension of social 

capital that is important in one society may not be relevant in another. This is certainly true for rural 

coastal communities in Bangladesh. Formal organizations are not typically important in their everyday 

lives, but local norms and values, and trust can have significant influence in their lives. Yet, access to 

formal organizations- credit, insurance, etc. may be important during times of stress. In addition, 

informal networks and resources flowing through these networks may be very important, especially 

for the poor.

The main argument is that each stage of a disaster management cycle needs a different kind of social 

capital. The response period requires bonding social capital. However, when the disaster management 

cycle moves from recovery to reconstruction, then need for bridging social capital increases to fulfill 

necessary pre conditions. During the response period, the priority issue is to reduce human loss. For 

this, strong ties in the community (in other words, bonding social capital) is necessary, to ensure 

timely and proper response. However，in the reconstruction and mitigation stages, bridging social 

capital would be much more necessary, as external agencies assist to rebuild the community. It also 

requires a high level of subsidiary in decision making to ensure that the community receives full 

benefits from the assistance provided. Such capacity would be possible only with a strong bridging of 

social capital and a democratic environment.

Therefore, it is assumed that social networks affect household preparedness. Each of three types of 

networks (family networks, neighborhood-based networks, and networks based on interactions
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through community-based services) influences household preparedness behavior. This effect, 

however, is not universal because it varies across the preparedness outcome. Government aid agencies 

and private non-profit international donor organizations also occasionally fund specific 

community-based preparedness programs. These programs for the most part seek to build the capacity 

of government agencies and of local civil society organizations but they may also entail awareness 

campaigns.

Finally, household characteristics and community context variables including attention to media 

(broadcast and print), age, gender, ethnicity, education, the occupation category of the breadwinner, 

income, the presence of school age children in the household, religion, location (in relation to disaster 

exposure), previous disaster experience, home ownership and length of residence in the community 

have all been related to preparedness in previous studies (see, for instance, Drabek, 1986; Howell, 

2003; Tierney et al., 2001). These factors shape households’ access and receptivity to preparedness 

information from various sources and how information is perceived, interpreted and remembered.

Moreover, the importance of social capital and support becomes greater for coastal communities. 

Disaster risk reduction depends on reliable information flow about weather, market, and government 

policy, and assurance of resources being available through connection with local government. All of 

these can be secured only through expanding their social ties and establishing a flow of mutual 

support through these networks. Reciprocity and hospitality are two features that are common among 

coastal communities. These features facilitate broader social ties and support that are crucial to the 

successful reducing of vulnerabilities. An example of social capital could be the voluntary 

participation of members over lunch break to discuss various social/ organizational aspects which 

benefit all the participants.

Thus, all elements of vulnerability and the outcome are interrelated with each other, forming a 