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Executive Summary 

Bangladesh is globally recognized as one of the most high-risk countries for climate change due to its 

geographical position, topography, high density of population, poverty, and adaptive capacities 

against natural disasters. The southern part of the country is most vulnerable due to 47,201 km2 of 

coastal zone comprising 19 out of 64 districts of the country. The coastal zone is such a region where 

land, ocean, and atmosphere all interact with one another. The coastal zone is frequently affected by 

cyclones, storm surges, sea-level rise, and salinity intrusion, which all have caused terrible impacts on 

low-lying coastal areas and the people living in the region.  

In this region, extreme weather and slow-onset events cause deterioration of the environment, loss 

of biodiversity, damage to infrastructure, changes land use patterns, and severe impacts on the 

livelihoods of the coastal people, up to the extreme that they are forced to displace. These effects 

occur due to insufficient and inadequate adaptation and disaster risk reduction, maladaptation, and 

inevitable impacts. If risk mitigation and adaptive measures cannot escape damages resulting from 

climate change, ultimately, they will result in loss and damage.  

There are 139 polders in the coastal zone of Bangladesh. Polders are low-lying tracts of land 

surrounded by coastal embankments. These polders were built in the 1960s-1970s with a vision of 

protecting agricultural land from salinity intrusion and tidal floods. Out of the 2.8 million ha of 

cultivable lands in the coastal zone, almost half (1.2 million ha) are surrounded by polders (CGIAR, 

2015). Over 8 million coastal people are dependent on these polders for their food security and 

livelihoods. A significant number of people live outside the embankment (river/sea side) and are more 

exposed to the sea. They are most vulnerable to climate change impacts compared to the people living 

inside the polders (countryside).  

The study aimed to compare climate-induced economic and non-economic loss and damage within 

(countryside) the embankments and outside (river/sea side) of the embankments, explore the factors 

behind loss and damage differentials and find gaps in the policies for the coastal people as well as in 

the intervention by the government and non-government organizations. The study area was selected 

purposively where there had been the intervention of the Christian Commission for Development in 

Bangladesh (CCDB) for a considerable period, and samples were taken randomly from four villages of 

Shyamnagar Upazila of Satkhira District, Patharghata Upazila of Barguna District and Morrelganj 

Upazila of Bagerhat District. Both quantitative (questionnaire survey) and qualitative (focus group 

discussion, key informant interview) tools have been used to collect data and information required for 

the study. The questionnaire survey covered 465 households, 48 respondents from different 
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professions joined the FGDs in four groups, and eight KIIs covered government officials, local leaders, 

and civil society.  

There was a diversity of professions in the study area, but most were fishers. Around half (44.5%) of 

the respondents mentioned fishing as their main source of income. Almost one-third of the 

respondents lived in the khas land. The scarcity of drinking water was one of the biggest problems for 

the study area. In the rainy season, around two-thirds (64%) of the people had to depend on rainwater 

for drinking and cooking. They mainly depended on surface water sources like ponds for the rest of 

the year. Cyclones, tidal surges, and sea-level rise were responsible for salinity intrusion in the 

freshwater sources, which brought health hazards to the life of the coastal people. Climate-induced 

disaster impact was not the same for all classes of people living there, and the impact also differed 

inside and outside the selected polder embankment. People living outside the embankment were 

poorer than the people living inside. However, in terms of money, the people outside of the polder 

faced more loss and damage compared to the insiders, on average.  

This study estimated that the aggregate monetary value of economic loss and damage resulting from 

both extreme weather events (four cyclones) and slow onset events (intrusion of salinity) encountered 

over the past 12 years came to BDT 136,287 thousand, including BDT 115,225 thousand (84.5%) 

caused by the extreme events and 21,061 thousand (15.5%) caused by the intrusion of salinity in the 

study area. Four major cyclones and salinity intrusions in the past 12 years caused an economic loss 

of BDT 300 thousand on average to the outsiders and BDT 285 thousand to the insiders as the average 

value of loss and damage per household came to BDT 293,000 as a whole, including BDT 248,000 (BDT 

228,000 for inside and BDT 270,000 for outside locations ) caused by extreme weather events and BDT 

45,000 (BDT 72,000 for inside and BDT 15,000 for outside locations) caused by slow-onset event over 

the period of past 12 years. Out of 245 households living outside of the embankments, 100 faced 

health impacts involving 141 persons, and 20 had had a death toll involving 26 victims in these cyclonic 

events. On the other hand, among 220 households living in the inside locations, 77 had been affected 

by health impacts covering 114 persons, and 16 families had had death cases involving 24 victims in 

the same cyclone events. 

There is no significant difference in terms of support and services provided by the government for 

people living inside and outside of the embankments. Government agencies did not emphasize any 

cluster of the communities regarding the polder embankment. Both Government and Non-

government organizations extended support to the affected people in the post-disaster times, and 

however, people found NGOs more supportive and accessible. Still, there is a lack of risk awareness 

regarding cyclonic events among the coastal people. Despite that, they were stout to face the thrust 
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of cyclones. The coastal embankment saved the poldered people in many ways, but those who were 

outside of the polder had to undergo the impact of hazards on a bigger scale because of their direct 

exposure to various sudden onset events such as storm surges, cyclones, coastal floods, and high tide. 

Mismanagement of the polder was responsible for increasing salinity within the poldered land 

resulting in low yield of crops and scarcity of fresh drinking water.  

Recommendations from the findings of the study are as follows -                                                                                         

1. Development of a comprehensive mechanism to assess both economic and non-economic 

loss and damage at the local level 

2. Creation of diversified green employment opportunities 

3. Inclusion of a community-led approach in the planning of development works 

4. Establishment of good governance  

5. Resettlement of the people living outside the embankment                                                                            

6. Engagement of local community and youth in embankment management 

7. Construction of multipurpose community-led cyclone centers 
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1 INTRODUCTION 

1.1 Background 

The issue of loss and damage is growing in prominence, which runs the whole gamut of climate change 

from negotiation, research, and policy to the implementation of its action plan. It is the result of 

insufficient efforts to reduce greenhouse gas emissions and insufficient capacity to adapt to the 

growing variability of climate change, reduce the risks associated with climate stressors, and deal with 

the consequences of climate events. The 18th yearly Conference of the Parties (COP 18) in Doha in 

2012 decided that, politically, climate change-related loss and damage should come under the aegis 

of the UNFCCC. According to the World Bank report, disasters cost US$4 trillion over the last 30 years, 

with annual losses increasing from around US$50 billion in 1980 to US$200 billion in 2012. Over the 

past three decades, natural disasters have claimed another 2.5 million lives (Geest & Schindler, 2017). 

Loss and damage from extreme weather events are occurring in countries all over the world but are 

more severe in developing countries due to their inherent vulnerability. As a result of the failure to 

reduce emissions globally to mitigate and reduce the effects of climate change, residual loss and 

damage or the effects of climate change are unavoidable. Recognizing the limits of adaptation, loss 

and damage are strongly associated with the limitations of adaptation. Local-level research on loss 

and damage found that, in many cases, the effects of climate change outweighed households' ability 

to cope and adapt (Warner & Geest, 2013). 

Bangladesh is commonly described as one of the countries most vulnerable to climate change. 

Bangladesh is exclusively vulnerable to natural disasters due to its location in the expansive Ganges 

delta plain, its 700-kilometre-long coastline, and the fact that the majority of the country lies less than 

12 meters above sea level. Floods, cyclones, droughts, tidal surges, tornados, earthquakes, river 

erosion, fire, high groundwater arsenic levels, waterlogging, and water and soil salinity are the major 

natural hazards (Nishat et al., 2013). It encounters disasters nearly every year that result in significant 

loss of lives and property. It is anticipated that climate change will enhance Bangladesh's vulnerability 

to natural hazards by increasing the country's exposure to climate shocks (Dasgupta et al., 2010). 

On average, Bangladesh experiences a severe tropical cyclone every three years. Between 1877 and 

1995, Bangladesh was hit by 154 cyclones, including 43 severe cyclonic storms and 68 tropical 

depressions. UNDP has identified Bangladesh as the country that is most vulnerable to tropical 

cyclones in the world. The shape of the coastline, along with its high population density and the 
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number of infrastructures that are poorly built and maintained, has exacerbated Bangladesh’s 

vulnerability to cyclones (Haque et al., 2018). 

This brief survey of the literature reveals a gradual accumulation of scientific knowledge on the 

impacts of natural hazards in Bangladesh, how households attempt to cope with shocks, and the 

determinants of their coping strategies. Further pragmatic analysis can improve the understanding of 

these issues by investigating impacts and responses across different types of natural hazards and 

different geographic settings (Khan et al., 2015). 

Moreover, it is anticipated that due to the increasing pace of climate change, the frequency and 

intensity of natural hazards will rise, affecting agriculture, water, and food security, infrastructure, and 

human health, as well as significantly impacting those groups of people who are already most 

vulnerable such as women, children, elderly, and the disabled. The people of Bangladesh, especially 

those living in the coastal zone, are struggling with the adverse impacts of climate change (Dasgupta 

et al., 2010). 

As the coastal zone of Bangladesh is exposed to multiple weather-related extremes, the coastal fisher 

folk communities have encountered numerous forms of loss and damage. Extreme weather events 

such as cyclones, storms, and floods are increasing in magnitude and frequency owing to climate 

change. It is estimated that more than 3.5 million coastal peoples’ livelihoods depend directly or 

indirectly on fishing and other related activities under adverse conditions. Climate change most likely 

aggravates their economic hardship (Hirsch et al., 2017). 

The coastal zone is highly vulnerable for several reasons, including variations in temperature, the 

erratic behaviour of rainfall, cyclonic events, drought, and salinity intrusion. The potential sea-level 

rise may exacerbate the vulnerability of the local communities. The cyclones accompanied by storm 

surges and the increase of salinity intrusion in the water and soil are the major catastrophic 

phenomena for coastal communities (Rabbani et al., 2013). Since 1995, many severe cyclones have 

hit the Bangladesh coast, such as in May 1997, September 1997, May 1998, November 2007, April 

2008, May 2009, May 2019, October 2019, and May 2020. On average, a severe cyclone strikes 

Bangladesh every three years. In the last decade, the number of cyclonic events from the Bay of Bengal 

markedly increased. 

Impacts from anthropogenic climate change are manifold, and there have been a lot of negative 

consequences, especially with higher rates of warming, and hardly any positive effects. These impacts 

include shifts or loss of ecosystems and biodiversity, coastal erosion and loss of land, submergence of 
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low-lying islands and atolls, changes in agricultural yield, and loss of indigenous and cultural practices 

and traditions (Bouwer, 2018). 

An estimate by the Bangladesh government shows that the total cost of damage for Sidr was 1.6 billion 

USD (DMB 2010). The death toll during cyclone Sidr was over 3000 people and directly affected about 

5 million families and crops of about 0.7 million ha of farmland. According to the Bangladesh Bureau 

of Statistics (BBS, 2009), the total damage to the rice crops due to cyclone Sidr in Khulna (one of the 

most affected 12 districts) was over 0.1 million tons. The water sources, including ponds, tube well, 

and Pond Sand Filters (PSF), were also affected. All the affected ponds had to undergo a cleaning 

process for further domestic use (Rabbani et al., 2013). 

The salinity intrusion in water and soil caused by cyclones and storm surges, sea-level rise (SLR), and 

shrimp farming practices has devastating consequences for these coastal people. According to the Soil 

Resource Development Institute (SRDI) of the Government of Bangladesh, the soil salinity increased 

from about 8,330 km2 in 1973 to 10,560 km2 in 2009. Of the total, an area of about 4530 km2 is affected 

by the higher level of salinity (more than eight dS/m). This indicates that 54 percent of the total salt-

affected areas have posed formidable challenges to agricultural practices, even with salt-tolerant rice 

varieties in the coastal zone of Bangladesh (Mahmuduzzaman et al., 2014). 

It is evident that sea-level rise is a slow-onset process posing a significant threat to Bangladesh; the 

mean annual water level in the southwest region is increasing by 5.5 mm per year. Sea level rise would 

cause the submergence of low-lying coastal areas and would also cause saline water intrusion of 

coastal rivers into groundwater aquifers, ultimately reducing freshwater availability (Rahman et al., 

2011). 

During the wet season (June–October), the water level in the rivers at high tide is higher than much 

of the land surface, resulting in flooding twice a day in adjacent lands to a depth of about 0.3–0.5 m. 

During the dry season, the seawater moves further up the rivers, leading to the salinization of 

agricultural lands and limiting the availability of fresh surface water for irrigation. However, increasing 

salinity in soil and groundwater was reported to have affected crop yield in the area. According to 

farmers, fluctuating rainfall patterns have also been a problem for rice farmers (Yadav et al., 2019). 

In the past few decades, substantial growth in shrimp farming, replacing agricultural lands, is 

reportedly associated with soil salinity promoted by the intrusion of saline water in polders. Moreover, 

storm surges and pluvial flooding inundated agricultural lands, which has been reflected in a net 

reduction in land use for agriculture (Mukhopadhyay et al., 2018). 
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Ponds are the primary source of drinking water in the coastal zone of Bangladesh. Climate variability 

in the form of slow-onset changes, such as unpredictable rainfall and an increase in salinity, has 

created acute drinking water shortages in the area and has also been responsible for skin diseases 

(Kartiki, 2011). 

Structural flood defence systems are one response to flood hazards (Ferdous et al., 2020). While 

embankments, levees, and dikes usually provide flood protection to a given severity of flooding, these 

structures are costly. They may exacerbate flooding under some circumstances and potentially 

encourage the build-up of exposure of people and assets. However, sea embankments of the offshore 

islands and coastal zones safeguard human lives and assets against the intrusion of saline water and 

the devastation associated with repeated attacks of tidal surges and cyclonic storms (Karim & Mimura, 

2008). 

Embankments protected against inundation and crop failures from calamities and controlled the 

shrinking of the settlements. The embankments were designed to prevent saline water intrusion at 

high tide and minimize the impact of the cyclonic surge of one in ten years return period. But this has 

been unable to provide sufficient protection against severe cyclones (Rahman & Kabir, 2013). 

The impact of several catastrophic floods impelled the Bangladesh government to construct coastal 

embankments in the 1960s to protect agricultural land and communities. Coastal embankments have 

compartmentalized a portion of the coastal region into polders. Their construction was accompanied 

by the excavation of drainage channels and sluice gates to impede saltwater intrusion in the dry 

season, drain excessive rainwater, and allow fresh river water flow to polders in the wet season for 

irrigation purposes (Adnan et al., 2019). The Government decided to construct polders surrounded by 

embankments along the entire coastal belt to protect the people and agriculture of the coastal zone 

and crops from tidal inundation and saline water intrusion and release a large extent of land for 

permanent agriculture (Bangladesh Water Development Board, 2019). 

The history of the coastal embankment was started at the hands of the Zamindars in the private lands 

in the 17th century to protect the crops from water. Since then, hundreds of kilometres of 

embankments have been built in the coastal areas of Bangladesh. The first Institutional approach was 

made in 1959 by the East Pakistan Water and Power Development Authority (EPWAPDA) for 

embankment construction (Hossain et al., 2008). The reasons behind these embankments were to 

protect agricultural land from deep flooding and tidal inundation with saline water and to make it 

viable for cultivating various crops during the monsoon (Brammer, 2002). After the independence of 

Bangladesh, the Government of Bangladesh became liable for maintaining the embankment activities 
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to continue the development work and ensure the food safety of the coastal people. Over six decades, 

more than 16,000km of embankments were constructed, including around 5,757km on the coast in 

139 polders, 2,594 km of submersible embankment in the haor region, and 7,910 km of flood control 

embankment (Bangladesh Water Development Board, 2019).  

Coastal embankments of the offshore islands and coastal zones provide safety against salinity 

intrusion and devastation associated with repeated onslaught of tidal surges and cyclonic storms 

(Hossain et al., 2007). Cyclonic storms and tidal surges, especially the devastating cyclone of 1987, 

caused several damage to the coastal embankment, which was constructed during the 1960s-1980s. 

As it became urgent to repair those damages, The Bangladesh Coastal Embankment Rehabilitation 

Project (CERP) was undertaken. The project was approved in 1995 and closed in 2003. The appraisal 

cost of the project was $87.8 million, but the actual cost was $97.6 million (World Bank, 2003). 

Another project funded by the World Bank was started for the coastal people's well-being named 

Coastal Embankment Improvement Project - Phase I (CEIP-I) in 2013. The $400 million project will be 

completed in December 2023. Over a period of time, the polder-adjacent river bed deposited silt 

which decreased the navigability of the river. As a result, polder areas used to be inundated with tidal 

water, and it remained in that state for a prolonged period. The polder is somehow saving the people 

from the direct hit of the cyclone and tidal storm. Still, the desired functionality of controlled flooding 

is missing in the coastal region, which results in increased salinity within the polder area, with serious 

disruption to crop production.  

1.2 Status of Loss and Damage in Bangladesh 

It is expected that owing to the rapid pace of climate change, the frequency and intensity of natural 

hazards will rise, affecting agriculture, water, and food security, infrastructure as well as human health 

and significantly impacting those segments of populations that were already most vulnerable such as 

women, children, elderly, and the disabled (ibid.). The people of Bangladesh, especially in the coastal 

zone, are struggling against the adverse impacts of climate change. Bangladesh now ranks as the sixth 

most affected country by human-induced climate change (Kreft et al., 2017), where loss and damage 

have become an issue of significant concern. As one of the countries most vulnerable to the impacts 

of climate change, Bangladesh is the least developed country, with a GDP per capita of USD 1991.5 

and 24.3 percent of the population living below the national poverty line (World Bank, 2018). In 

addition to its high poverty levels, Bangladesh’s geography and position as a low-lying delta make it 

highly vulnerable to natural hazards like floods, storm surges, and cyclones. In addition, the impacts 
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of slow-onset climatic processes like sea-level rise and salinization are increasing, prompting many 

policymakers to seek answers on how to address the residual loss and damage issue on a priority basis. 

1.3 Loss and Damage from Climate-Related Hazards  

Bangladesh is affected by both slow- and rapid-onset climatic events and experiences such as flooding, 

cyclones, drought, sea-level rise, shifting patterns in rainfall, and rising temperatures. The following 

narrative captures the evidence of observed and projected losses and damages the country 

undergoes. 

Flood 

As the country's most common climatic hazard, floods inundate around one-fourth (25%) of the 

country every year, and a severe flood occurs every 4 or 5 years, submerging around two-thirds (60%) 

of the country (Nishat et al. 2013). Floods result in the loss of lives, crops, homes, etc., and damage to 

infrastructure and assets. 

Cyclone 

Bangladesh is deplorably vulnerable to cyclones owing to its location at the triangular-shaped head of 

the Bay of Bengal, the sea-level geography of its coastal area, its high population density, and the lack 

of coastal protection systems (Haque et al., 2012). Cyclones and associated storm surge frequently hit 

Bangladesh's coastal areas during the pre-monsoon and post-monsoon seasons (DDM, 2014). 

Approximately 40 percent of the total global storm surges are recorded in Bangladesh (Haque et al., 

2012). 

Cyclones cause untold damage to the livelihoods, property, and livestock of the most vulnerable 

people living in the coastal areas (World Bank, 2010). According to the Bangladesh Climate Change 

Strategy and Action Plan (BCCSAP), one severe event occurs every three years. The country lost an 

estimated six percent of its GDP to the storms from 1998 to 2009 (Wright, 2014). Cyclone Sidr, which 

hit the southern coast of Bangladesh in 2007, caused total economic losses of USD 1.7 billion, or about 

1.2 percent of the annual GDP in Bangladesh (GoB, 2008). Cyclone Sidr killed more than 3,000 people 

and directly affected about five million families and crops of about 0.7 million hectares (Rabbani et al. 

2010; DMB 2010). According to the Bangladesh Bureau of Statistics (BBS), cyclone Sidr caused damage 

to more than 0.1 million tons of rice crops in Khulna (one of the most affected 12 coastal districts) 

(BBS 2009). Although the death toll from cyclones has reduced significantly in the recent past, 

economic and non-economic destruction is still considerable nowadays. 



 

 
 
21 | P a g e   
 

Loss and Damage 

 
In terms of human health, cyclones affected access to drinking water and food. They have increased 

the transmission risk of infectious diseases (e.g., diarrhoea, hepatitis, malaria, dengue, pneumonia, 

and eye infections), skin diseases, and waterborne diseases for lack of safe drinking water (Cash et al., 

2013). 

Box 1.1: Features of Sidr, Aila, Fani, and Bulbul 

Sidr  

Sidr struck the southwestern coast of Bangladesh on 15 November 2007. It arrived as a category-4 supercyclone 

with winds reaching 250 km per hour. Eight point seven million people were affected across 30 districts. The 

number death toll reached 3,295, with another 53,000 people reported missing. The impacts on agriculture were 

particularly severe as Sidr damaged about 0.89 million hectares of crops during the rice-growing season. The 

damage to homestead buildings and livestock was also immense (IFRC, 2010). 

 

Aila  

Cyclone Aila struck the southwest coast of Bangladesh in May 2009. It was classified as a severe cyclonic storm 

and brought tidal surges of up to 6.5 meters that affected 11 coastal districts. The direct and immediate impacts 

included 190 deaths, approximately 7,100 injuries, the loss of about 100,000 livestock, damage to about 350,000 

acres of cropland, and severe damage to the coastal embankment network (InM, 2015). 

 

Fani 

As of 8 July 2019, Cyclone Fani killed at least 89 people in eastern India and Bangladesh. Cyclone Fani caused 

about 1.81 billion US dollars’ worth of damages to India and Bangladesh (IFRC, 2019). 

Bulbul 

Bulbul, categorized as a “very severe” cyclone, made landfall over the southwestern part of Bangladesh on 10 

November 2019. The cyclone impacted thirteen southern districts of the country, picking up winds of up to 

120km/h (75mph) and gusts of up to 130km/h (80mph). The cyclone stayed in Bangladesh for around 36 hours 

- one of the longest-enduring cyclones that Bangladesh has ever faced in the past 52 years (Reliefweb, 2020). 

 

Sea-Level Rise  

The rising sea level impacts the agricultural productivity of arable land and impacts the livelihoods of 

people living in the coastal region of Bangladesh. The IPCC reports that approximately 27 million 

people are estimated to be at risk from the sea-level rise by the year 2050 Bangladesh. According to 

Rabbani et al. (2013), the sea level at the coast of the Bay of Bengal, which lines the Southern coast of 
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Bangladesh, has already risen by an average of 2.5 mm (=0.098 inches) per year since 1950 and by an 

average of 5.3 mm (=0.2087 inches) per year from 1977 to 2002. Even the sea level could rise by a 

further 30 cm (=11.81 inches) by 2030 and 50 cm (=19.68 inches) by 2050. Further projections show 

that about 43 million people would be affected by a 62 cm (=24.41 inches) rise in the sea level by 2080, 

inundating almost 16 percent of the country. 

Salinity Intrusion 

The coastal area covers about 20 percent of the country, and about 53 percent of the coastal areas 

are affected by different degrees of salinity (Moslehuddin et al., 2015). Severe storm surges and sea-

level rise have recently aggravated the salinity. In addition, salinity intrusion has threatened food 

security significantly and caused farmers to relocate in search of other work to feed their families 

(ibid.). 

Livestock Damage  

Cyclones and storms/tides are the common features of southern and southeast Bangladesh. About 

10–32percent of areas are moderate to very high natural hazard-prone. Low and very low food 

hazards for livestock could be found in about 22–44 percent of areas. Hotspots for cyclones cover 

about 17 percent of areas, high and very high storm/tides in about 22 percent of areas, and no safe 

zone against the thunderstorm. Hailstorm damages more livestock in the north and northwest part of 

the country, covering about 23.8 percent area. Moderate damages by a tornado are encountered in 

84 percent of areas. Waterlogging hotspots are in the southern part of Bangladesh and cover about 

seven percent of areas, and livestock in about 52 percent of areas suffer from low to moderate 

waterlogging problems. The natural hazards mentioned above are responsible for economic loss of 

<1–35 million US$ and <1–11.8 million US$ in the livestock and poultry sectors, depending on location 

(Hossain and Mullick, 2020; Mallick and Rahman, 2013) 

 

 

Overall Impacts 

The climate change-induced impacts mentioned above translate to tangible and intangible losses and 

damages for the country. The World Bank (2011) estimates that climate change will lower the nation's 

agricultural GDP by 3.1 percent per year, for a cumulative $36 billion loss between 2005 and 2050. An 
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Asian Development Bank report (2018) states that Bangladesh is likely to suffer yearly economic loss 

and damage equivalent to 2 percent of its GDP by 2050, climbing to 9.4 percent by 2100. The report 

explains that a mix of floods, cyclones, heat stress, drought, and shorter growing seasons could 

threaten the country's agricultural livelihoods and food security. Crops and fisheries were the sectors 

significantly impacted by floods and cyclones. In all locations, agriculture was followed by damage to 

houses by these extreme events. 

A future cyclone with a higher storm surge could cause saline intrusion further into the landmass, thus 

threatening the whole coastal region and its 33 million people. Poorer households will experience 

significantly more significant loss and damage as a result. The extremely poor were disproportionately 

affected by salinity as a percentage of their income in comparison to non-poor households. This 

indicates a need for a pro-poor adaptation strategy for the country's coastal region. About one-third 

of people living on the coast will be badly affected. This is mainly because most of the coastal 

populations depend on rice cultivation for their livelihoods and food security. 

1.4 Climate Change-Related Policies in Bangladesh 

Bangladesh has been an early mover among the Least Developed Countries (LDCs) to create a National 

Adaptation Program of Action (NAPA) and has a dedicated national policy on climate change. 

Stemming from the NAPA process, the Ministry of Environment and Forests, DFID, and other partners 

formulated the Bangladesh Climate Change Strategy and Action Plan (BCCSAP) in 2009. To fund the 

projects and activities under the BCCSAP, two funds were established by the Government in 2010, 

titled the Bangladesh Climate Change Trust Fund (BCCTF) from the Government’s resources and the 

Bangladesh Climate Change Resilience Fund (BCCRF), funded from donor sources and managed by the 

World Bank. 

The Climate Change Unit (CCU) under the MoEF coordinates and facilitates the implementation of the 

BCCSAP under the overall guidance of the National Environment Committee (NEC) chaired by the 

Prime Minister and the National Steering Committee on Climate Change (Shamsuddoha et al., 2007). 

The CCU’s main objective is to use the trust fund and provide management, administrative, and 

monitoring support to the trustee board and its technical committee. In 2010, the Government 

enacted the Climate Change Trust Act to conduct the functions of the BCCTF. The BCCTF, created in 

the fiscal year 2009–10, specifically funds the 44 programs specified under the six thematic areas of 

BCCSAP. 

Establishing effective coordination among ministries and other government institutions is necessary. 

Each committee should be restricted to its area and have clear mandates and responsibilities. To look 
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after the day-to-day functions of the NDC and the implementation of NAP, there is a need to establish 

a separate secretariat. 

Lack of transparency in administrative and implementation processes of running the NDC is another 

problem that frequently surfaces. A detailed monitoring plan to track and report on the operation of 

the NDC and the progress in the implementation of the NAP at the national level would go a long way 

toward addressing Bangladesh’s concerns about climate change. The implementation of the action 

plan efficiently, accountably, and transparently would go a long way to allow her to gain access to new 

funds and support from various external sources. 

1.5 The Rationale for Undertaking a Study on Loss and Damage at the 
Micro Level 

With the ground-level experience in confronting four extreme weather events and implementing 

alongside a climate change-related program for over a decade in the south-western part of 

Bangladesh, the Climate Change Unit of CCDB decided to undertake a study with a focus on loss and 

damage caused to the community people of its program villages across three districts under its 

program area. In the first place, the primary reason for undertaking this empirical study is to add new 

knowledge and insights to the knowledge bank by measuring climate change-induced loss and damage 

to the assets of the community people. Secondly, the study findings are expected to play an important 

role in designing a better set of programs in the future to address the impacts of both climate change-

related extreme weather events and slow-onset events appropriate to the locality by using its new 

knowledge and insights gained from it. Thirdly, the study is also expected to contribute to the study 

on loss and damage by way of developing a robust methodological design needed for it. Fourthly, as 

spillover effects, an assessment of climate change-induced loss and damage in a proper manner can 

help her to wage effective advocacy in the global arena for gaining a fair share of Bangladesh in the 

global compensation fund to be used for undertaking various adaptation and mitigation measures 

needed to address the climate change fallouts caused to her economy for which she is not responsible.  
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 1.6  Research Questions and Objectives 

1.6.1 Research questions 

This study has set the following research questions:  

 Is there any difference in the extent of loss and damage for the community people living inside and 

outside of the selected embankment? 

 If yes, why does it differ? 

 What is the role of the embankment in reducing the extent of loss and damage? 

 Is a slow-onset event more severe than a sudden extreme event in terms of economic loss and 

damage? 

 To what extent are people prepared to minimize loss and damage through early preparedness? 

 What measures should the government take to minimize loss and damage? 

 How do NGOs contribute to minimizing loss and damage? 

1.6.2 Research objectives 

Since the 1960s, the Government of Bangladesh has constructed 139 polders in the coastal area to increase rice 

production and protect the coastal people from the adverse effects of cyclonic disasters. The infrastructure was 

later upgraded by constructing sluice gates across the poldered area to control river water for irrigation and 

draining purposes. Over time, the river bed got raised through accumulated sediment, making the objective of 

sluice gates ineffective, resulting in the sluice gates being underused and unused. As a result, many people living 

inside the polder resettled outside of the polder. The underlying goal of this study was to find how the polder 

embankment influenced the life of the people living inside and outside of the selected poldered embankment 

under both climate-induced disasters like cyclones, storm surges, etc. and slow-onset events such as the 

intrusion of saline water. The specific objectives of the study were to: 

The specific objectives of the study are to  

• determine the comparative economic and non-economic loss and damage of people living inside and 

outside of the poldered embankment  

• explain the factors responsible for the difference in loss and damage between the people living within 

and outside of the embankment and provide potential suggestions to reduce these negative impacts  
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 • find gaps in the policies of the government and intervention practices by the government and non-

government organizations for climate-vulnerable people living on both sides of the selected 

embankment. 

1.7  Limitations of the Study 

The study was conducted in four villages from three districts of the coastal region. The study area was selected 

purposively due to CCDB’s intervention. But there are over 1800 villages in these three districts out of 19 coastal 

districts in Bangladesh. The result, however, could be different in the case of other coastal communities. It was 

also challenging for some respondents to recall their memories ten years back, especially the numerical data. 

People are also reluctant to provide enough time for data collection. It was very difficult to find the male 

members of the sample families as most of them had to work outside of their houses to earn their living. 
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2. RESEARCH METHODOLOGY 

2.1 Integrated Methods Used for Data 
Collection  

2.1.1 Quantitative methods 

To answer the research questions, both qualitative 

and quantitative methods were used to collect data 

from the climate-affected people. Some offices of 

several government departments and the local 

administration were visited, and their respective 

officials were interviewed for a detailed 

investigation of the problems. For quantitative data 

collection, a questionnaire was administered to the 

coastal people living inside and outside of the 

embankments. A structured survey questionnaire 

was designed, which was revised later by 

competent researchers. 

The questionnaire was pretested with 15 

respondents to ensure the adequacy of the 

information obtained and avoid ambiguity of 

questions before conducting the survey. A 

necessary correction was made based on the 

pretest results of the questionnaire. 

To collect the data from the respondents through 

face-to-face interviews in February 2020, CCDB 

selected a group of students from the Department

of Disaster Management, Patuakhali University of Science and Technology, Bangladesh. The lead researcher 

trained the data collection team and some concerned CCDB officials. 

© CCDB 
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 2.1.2 Qualitative methods 

Focus group discussion FGD was conducted in each of the selected four villages in the study areas. At least 12 

people from inside and outside of the embankment participated in these FGDs. FGDs were conducted with mixed 

groups, including around 40 percent of female participants. Representatives from different occupations, such as 

farmers, fishermen, wage labourers, motorcycle riders, businessmen, etc., participated in the FGDs. The principal 

investigator (PI) facilitated the FGDs, and the research interns (RI) took note of the responses from the 

participants. All the sessions were recorded with a voice recorder to avoid data loss. 

In addition, KIIs were conducted with government officials like Upazila Agricultural Officer (UAO), Agricultural 

Extension Officer (AEO), Upazila Livestock Officer (ULO), and Project Implementation Officer (PIO) from Upazila 

Disaster Management Office, school teachers, and local leaders. Additionally, in-depth interviews were 

conducted with the Union Parishad Chairman, Union Parishad Members, local leaders, and CBO leaders. 

 

Chart 2.1: Conceptual Framework 
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 2.2 Study Areas 

The study was conducted in four villages of three Upazilas under three coastal districts, namely Barguna, 

Bagerhat, and Satkhira (Map 2.1). These four villages were selected purposively where CCDB climate change-

related interventions had been ongoing for almost a decade. To justify the rationale for selecting the study areas, 

its detailed description is given below. 

 

Map 2.1: Study Area 
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 2.2.1 Barguna 

In Barguna, the investigation was carried out in two villages of Patharghata Sadar Upazila, namely Padma and 

Charlathimara (Map 2.2). The total population of the Patharghata Upazila was 163,927, of which 80,544 were 

male and 83,383 were female (BBS, 2011). These villages are vulnerable to natural disasters because of their 

proximity to the Bay of Bengal and are surrounded by Bishkhali and Boleswar rivers. The common hazards of 

these areas are flood, storm surge, cyclone, salinity intrusion, river bank erosion, water logging, heavy rainfall, 

late rainy season, excessive mist, and rapid temperature rise. Among them, cyclones, storm surges, and salinity 

intrusions are the most frequent and happen almost every year. The vulnerability of the people to these disasters 

intensified due to the dense population and acute poverty (Rahim et al., 2018).   

Map 2.2: Padma and Charlathimara Village of Patharghata Sub-district 

People in these two villages were protected from the tidal surge of the Bay of Bengal by an approximately 12.5 

km long embankment (Polder Number 42) constructed by the WAPDA (Water and Power Development 
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 Authority). However, over one-third (40%) of the total population were living in the outside locations of the 

embankments (Table 2.1).  

Table 2.1: Population and households of the study areas* 

Study area Village name Population # Household # 

Inside Outside Total Inside Outside Total 

Area-1 

(Barguna) 

Padma 2,150 1,688 3,838 478 375 853 

Charlathimara 3,30 2,322 2652 762 516 1278 

Area-2 

(Shyamnagar) 
Vamia 4,554 126 

4,680 
1,012 28 

1,040 

Area-3 

(Morrelganj) 

Sanyasi 
873 1,004 

1877 
194 223 

417 

Total  11,007 

(68.2) 

5,140 

(31.8) 

16,147 

(100) 

2,446 

(68.2) 

1,142 

(68.2) 

3,588 

(100) 

Source: CCDB Loss and damage study 2021 

Although people had a variety of occupations, such as farming, fishing, selling wage labour, small business, 

shopkeeping, household work, teaching, and paid jobs for NGOs, among others were living in these two villages, 

most of them were farmers and fishers (Rahim et al., 2018). 

i. Padma 

Padma is a small village with a 2.6 square kilometre area where around 3,838 people live. The village is beside 

one of the incursive rivers named Baleswar. Most of the villagers were fishers. Concrete and semi-concrete 

houses were very rare in the village, and most people lived in iron sheets and wood-made houses. Therefore, 

almost every year, the households of the village fell prey to damage owing to seasonal cyclones. Rice, mung 

bean, sunflower, and brinjal were the crops grown on a limited expanse of land in the village. Due to salinity in 

the soil, rice was not much worth growing, but they did it mainly for their consumption. Since the village had no 

irrigation facility, they depended on rainwater. There was a drainage sluice gate, but it remained non-functional 

owing to the inactive role of the water management group. Out of four inlet sluice gates, only one was functional. 

There was no community clinic in the village. They usually went to a nearby pharmacy for medical services in 

case they had non-severe diseases. The poldered embankment (Polder Number 42) was also the main road 

within the village. There was no structured road outside of the embankment, so the people living outside of the 

embankment faced a severe problem when someone fell seriously sick and needed to be taken to a hospital. A 

reserve forest (a portion of Sundarbans) of 72 hectares of land was adjacent to the village. People in these two 

villages had been protected from the tidal surge of the Bay of Bengal by a 12.5 km (approx) long embankment 

constructed by the WAPDA (Water and Power Development Authority). However, around 32 percent of the total 
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 village population was living outside of the embankment. Although different occupational groups, such as 

farmers, fishers, day labourers, small businesspersons, shopkeepers, housewives, teachers, and NGO workers, 

among others, were living in these two villages, most of them were mainly farmers and fishers (Rahim et al., 

2018). 

ii. Charlathimara 

Charlathimara is a village larger than the Padma, and the area is 6.4 square kilometres. Around 5,752 people 

were living in the village, most of whom were fishers. The other characteristics of this village were similar to the 

Padma village, particularly its vulnerability to climate change effects. The only drainage sluice gate of the village 

was also found non-functional. Out of eight inlet sluice gates, six were non-functional due to the inactive role of 

the water management group. Villagers reared cattle and poultry in their households on a small scale. There 

were two cyclone centres in the village, one of which was constructed by CCDB. 

2.2.2 Satkhira 

In Satkhira District, the investigation was carried out in the Vamia village of Shyamnagar Upazila (Map 2.3). The 

total population of the Shyamnagar Upazila was 318,254, of which 153,441 were male and 164,813 were female 

(BBS 2011). The population of Vamia village was 4,680. Vamia was exposed to the coast and prone to climate-

induced hazards, especially cyclones, tidal surges, coastal floods, drought, and salinity intrusion. Besides these 

natural hazards, the people of the village had also been in extreme poverty (Ullah & Rahman, 2015).  

There was a four km (approx) long embankment beside the Kholpetua and Chuna Rivers (polder number 5) along 

the village constructed by the WAPDA. Compared to the villages mentioned in the first study area, only three 

percent of the total population lived outside of the embankment (Table 2.1). The occupation of the people 

residing in Vamia was mainly related to cropping, fishing, and fish farming. 
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Map 2.3: Vamia Village of Shyamnagar Sub-district 

2.3.3 Bagerhat 

The field investigation was carried out in the Sannaysi village of Morrelganj Upazila under the Bagerhat District 

(Map 2.4). The total population of this Upazila was 294,576, of which 143,251 were male, and 151,325 were 

female (BBS 2011). Approximately 1,877 people live in the village. It is a cyclone-prone area and is also vulnerable 

to flood, salinity intrusion, and river erosion caused by the Panguchi River. The embankment (polder number 

35/1) in the Sannyasi village is about 1.25 km long and constructed by the WAPDA. Over 50 percent of the total 

population in Sannyasi village was living outside the embankment. In this village, the livelihoods of the people 

on the two sides of the embankment were mainly related to fishing and farming. 
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Map 2.4: Sannyasi Village of Morrelganj Sub-district 

2.3 Determination of Sample Size 

The sample size is determined by the following formula (MaCorr Research): 

𝑆𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒 (𝑠𝑠) =
𝑍2 ∗ 𝑝 ∗ (1 − 𝑝)

𝑐2
 

Where, 

Z= Z score of confidence level (for 90% confidence level, Z score is 1.645) 

p= standard deviation (0.5 is a safe choice) 

c= margin of error (confidence interval, ±5%) 

With the aforementioned values, SS is estimated as follows: 

𝑠𝑠 =
1.6452 ∗ 0.5 ∗ (1 − 0.5)

0.052
 

𝑠𝑠 = 271 
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 Therefore, the number of respondents should be 271 for an unlimited or large population. However, this number 

has been adapted for the two population groups of four villages mentioned in the table shown below. 

Therefore, the total sample size was (245+220) = 465 respondents. 

 

2.4 Data Processing 

For analyzing descriptive data, SPSS (version 26.0) was used. We also analyzed data and generated 

figures and tables using Microsoft Excel 2019. We analyzed household data by calculating frequencies 

and percentages of responses for each indicator included in the survey.  

 

 

 

 

 

 

 

 

 

SS outside the embankment of Padma 

Char Lathimara, Sannyasi & Vamia 

villages: 

𝑠𝑠𝑝2 =
𝑠𝑠

1 +  
𝑠𝑠 − 1

𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

 

𝑠𝑠𝑝2 =
271

1 +  
271 − 1

1142

 

𝑠𝑠𝑝2 = 220 

 

SS inside the embankment of Padma, Char 

Lathimara, Sannyasi & Vamia villages: 

𝑠𝑠𝑝1 =
𝑠𝑠

1 +  
𝑠𝑠 − 1

𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

 

𝑠𝑠𝑝1 =
271

1 + 
271 − 1

2446

 

 

𝑠𝑠𝑝1 =245 
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 3. DEMOGRAPHIC AND SOCIOECONOMIC PROFILE OF RESPONDENTS 

3.1 Number and Gender Composition of Respondents 

All the respondents selected for the study were adults, and no one was under 30 to collect accurate data for the 

last 12 years. Of the 465 respondents, 213(46%) were male, and 252 were female (54%), on the whole (Figure 

3.1). However, females outnumbered males among the respondent groups because most of the male members 

of those families went away for livelihood activities. The respondent composition was found to be similar in both 

the location groups in the three study areas. 

Figure 3.1: Respondent Composition in the Study Area 

3.1.1 Educational status 

The study found no significant differences in education at different levels among the respondents on 

both sides of the embankments (Figure 3.2). Around one-quarter of the respondents were found either 

illiterate or could only sign their names. Besides, the number of respondents with higher education was 

very few among the respondents on both sides of the embankments. 
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Figure 3.2: Education Level of the Respondents 

3.1.2 Family composition 

Among the total population of sample households, around two-thirds were adults (30% male and 32% 

female), including 18 percent boys and 15 percent girls under 18 years of age (Figure 3.3).  

Figure 3.3: Family Composition of the Study Population 
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 3.1.3 Occupation 

About half of the respondents (49%) had fishing as their primary occupation on the whole (Figure 3.4). 

However, a bit higher proportion (53.2%) of the respondents had the same occupation in the outside 

locations of the embankments relative to their counterparts living inside of the embankments.  On the 

other hand, an insignificant segment of the respondents (10%) were found engaged in agriculture as 

the primary source of their livelihoods across the board. However, a bit higher number (12.7%) of 

people living inside the embankments were engaged in agricultural activities as they had more land for 

cultivation.  

3.1.4 Ownership of homestead land 

Regardless of the difference in the locations (i.e., “inside” vs “outside”) of respondent households with 

reference to the embankment, over two-thirds (68%) of the respondents in this part of the study area 

had homesteads on their own land (Figure 3.5). However, a vast majority (90%) of them from  
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Figure 3.4: Occupation Type of the Respondent 
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Figure 3.5: Ownership of Respondents' Homestead Land 

the inside location had homesteads on their own land. On the contrary, more than half (54.5%) of the 

respondents living outside of the embankments were found living on Khas (Demesnes) land, which was, in fact, 

government-owned land. In addition, a tiny segment (3%) of the respondent households were living on others’ 

land without paying rent because they had no land to build houses on. 

3.1.5 Housing status 

On the whole, over two-thirds (68%) of the respondent households had their houses made of iron sheets, 

whereas others’ houses were made of wood (13%), earth (6%), semi-concrete (11%), and concrete materials 

(1%) (Figure 3.6).  

Figure 3.6: Status of Respondents' Houses 
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 3.1.6 Sources of drinking water 

The communities covered under this study depended primarily on surface water, rainwater, and Pond Sand 

Filters (PSF) for drinkable water. Many of them collected drinking water from various sources throughout the 

year. Out of the three major sources of water, namely rainwater and surface water, and PSF, the inside 

respondents depended a bit more (46% respondents) on rainwater compared to the outside respondents (42%).  

Figure 3.7: Water Sources Used by the Respondent 

However, the outside respondents depended more (36%) on surface water compared to the outside 

respondents (26%) (Figure 3.7). The Pond Sand Filter (PSF) system was the third most important water source 

on which nearly a quarter of the inside respondents (24%) depended compared to those (14%) living outside of 

the embankments. The people living outside of the embankments travelled inside to collect water where most 

of the PSFs were there. 
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 3.1.7 Sources of energy and cooking fuel 

As for the sources of domestic consumption of energy, around two-thirds (59%) of the houses (both inside and 

outside of the embankments) had access to solar power, and a minimal number of houses outside of the 

embankments had electric facilities. However, over half (51.8%) of the sample households inside of the 

embankments had electricity connections, as against around a quarter (22.7%) of the outside households (Figure 

3.8). On average, only three percent of the households had none of these, and they used kerosene only.  

Figure 3.8: Sources of Energy for Respondents' Households 

An overwhelming (98%) number of households depended on wood fuel as the primary source of energy for 

cooking (Figure 3.9).  

Figure 3.9: Sources of Cooking Fuel 
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3.1.8 Sources of household income  

The study found that close to half (49%) of the income of the respondent households came from fishing, while 

a small share of income was accounted for by agriculture (7%) and livestock (6%) (Figure 3.10). However, over 

one-third (36%) of their income was reportedly generated from other sources.  

 

Figure 3.10: Sources of Household Income 

The average income of the study respondents was BDT 10,932, which was below the country's per capita income. 

Fishing was found to be the topmost source (42.6% and 56.3% for inside and outside locations, respectively) of 

their income on both sides of the embankments (Figure 3.11). The second most (39.3% vs 31.5%) income was 

sourced from “other sources”, which included business, among other things, generating the major portion of 

income.  
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 Ride-sharing was also an important source of livelihood all over the country, including the study areas.  Ride-

sharing as an emerging means of easy and quickest transportation in the study areas, ride-sharing by motorcycle, 

in particular, was an important source of their income.  
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4. ECONOMIC AND NON-
ECONOMIC LOSS AND 
DAMAGE 

 

4.1. Economic Loss and Damage: 
An Aggregate View  
                                                                                                                                                                                                            

The total value of loss and damage over the past 

12 years: An aggregate view of the loss and damage 

caused by both sudden extreme weather events 

such as coastal cyclones and slow onset events such 

as intrusion of salinity is presented in this sub-

section. The respondents from the three different 

study locations (Patharghata Upazila in Barhuna 

District, Morelganj Upazila in Bagerhat District, and 

Shyamnagar Upazila in Satkhira District) 

encountered four major natural hazards, namely 

Sidr in 2007, Aila in 2009, Fani in 2019 (May 3), and 

Bulbul in 2019 (November 10). These disasters 

wrought economic loss and damage to the various 

properties of the sample households to different 

extents and magnitudes. In addition to these 

extreme weather events, the sample households 

had to sustain economic loss and damage to their 

various assets, albeit on lesser scale up to the   

© CCDB 
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 present time, owing to the intrusion of salinity, a major slow but rising hazard in the study areas. The actual 

magnitude of loss and damage to their properties, however, varied markedly across the study locations 

depending primarily on the type of assets they had, the severity of the impact of hazards, and the degree of risk 

they were exposed to, among other things.  The set of loss and damage data collected from an aggregate of 465 

village-level respondents in three study locations such as  Patharghata Upazila (296 respondents), Morelganj 

Upazila (62 respondents), and Shayamnagar (107 respondents), show that the aggregate monetary value of 

economic loss and damage resulting from both extreme weather events (four hazards ) and slow onset event 

(intrusion of salinity) encountered over the past 12  years came to BDT 136,287,000 including BDT 115,225,000 

(84.5%) caused by the extreme events and 21,061,000 (15.5%) caused by the intrusion of salinity (Table 4.2). 

The proportionate share of these two broad kinds of hazards was  

Table 4.2: Total value of loss and damage caused by four cyclones and salinity over the past 12 
years (2007-2019) 

(in thousand BDT) 

 

Type of hazards Inside(245hhs) Outside(220hhs) Overall(465hhs) 
 

Extreme weather 
events(cyclone)           55,874.1(75.9)  

                 
59,351.1(94.7)  

115,225.2(84.5) 

Slow-onset events(salinity)         17,750.07(24.1)              3,311.4(5.3)               21,061.5(15.5)  

Total 73,624.17(100.0) 62,662.5(100.0) 136,286.7(100.0) 
Source: Tables 4.3 and 4.10 

Note: Figures in parentheses show percentages of column totals of respective columns 

 

Found to have varied between the two opposite locations of the embankments, a major infrastructural 

intervention to withstand the onslaught of extreme events such as cyclones and floods. Looking at the opposite 

parts (inside v outside) of the embankments in the study areas, as a priori knowledge suggests, the economic 

loss and damage caused by extreme weather events were found to be much lower (BDT 55,874,000, i.e. 75.9%) 

inside the embankment (i.e., within the poldered area) which was less exposed to this type of hazards compared 

to that (BDT 59,351, 000, i.e. 94.7%) for the outside parts of the embankments because of its much greater 

degree of exposure to this type of hazards. However, the economic loss and damage caused by other types of 

hazards, such as slow onset events (the intrusion of salinity in the study areas), was found to be much less (5%-

24%) in both parts of the embankment. ln the estimated monetary value, the economic loss and damage were 

found proportionately much higher (24.1%) in the inside locations of the embankments relative to the outside 

locations (5.5%).  However, the loss and damage wrought by both types of physical hazards added together to 

present the opposite pictures for both locations with reference to the embankments. While the aggregate figure 

of loss and damage for the inside location was found to be higher (BDT 73,624,000) to the extent of   17.5 

percent, the outside location had an aggregate loss of BDT 62,662 000 over the period of the past 12 years. This 
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 seemingly weird finding of loss and damage for the segmented locations on both sides of the embankments was 

due to the much higher magnitude (BDT 17,750,000) of loss and damage caused by salinity in the inside locations 

of the embankment as against that (BDT 3,311,000) for the outside locations. This set of findings demonstrates 

an emerging new challenge facing the people living in the areas protected from extreme events such as coastal 

cyclones, tidal surges, and so on relative to the totally exposed areas in the coastal region. 

 

The average value of loss and damage for the past 12 years:  To better understand the extent and magnitude 

of loss and damage, the figures need to be looked at from an angle of different common denominators such as 

“per household”, “per year”, or something like these.  Put another way, the average value of loss and damage 

per household came to BDT 293,000 as a whole, including BDT 248,000 (BDT 228,000 for inside and BDT 270,000 

for outside locations) caused by extreme weather events and BDT 45,000 (BDT 72,000 for inside and BDT 15,000 

for outside locations) caused by slow-onset event over the period of past 12 years (Table 4.3).  

Table 4.3: Average value of loss and damage caused by four cyclones and salinity for the past 12 
years (2007-2019) 

(in thousand BDT per household) 

Type of hazards Inside Outside Overall 

Extreme weather events 228 270 248 

Slow-onset events 72 15 45 

Total 300 285 293 
Source: Table 4.1 

Note: Figures in parentheses show percentages of column totals of respective columns 
 
Encompassing both types of physical hazards, the average value of loss and damage sustained by the sample 

households in the inside and outside locations amounted to BDT 300,000 and BDT 285,000 per household, 

respectively, during the past 12 years.  The explanation already given above in the case of the difference in the 

total loss and damage values also applies to the difference in this case as well.  
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 The annual average value of loss and damage over the past 12 years: Looked at the average value of loss and 

damage from per year angle, the average value of loss and damage wrought by both types of climate-induced 

hazards, the respondents sustained an aggregate loss and damage to the tune of BDT 45,000 including BDT 

41,000 and BDT 7,000 owing to cyclones and salinity respectively per year (Figure 4.12). As for the two locations  

Figure 4.12: Annual Average Value of Loss and Damage Caused by Climate-Induced Hazards (Four 

Cyclones & Salinity) over the Past 12 Years (In Thousand BDT) 

       Note: As for the discrepancy of the total value for the outside location is due to arithmetic rounding. 
       Source:  Annex Table 4.2  
 

Segmented by the embankments in the study areas, the inside locations of the study areas had to undergo a 

total loss of BDT 25,000, out of which BDT 19,000 and BDT 6,000 were attributable to extreme weather events 

(i.e. cyclones) and slow onset event (i.e., salinity) respectively. On the other hand, the per household loss and 

damage value for the outside locations were estimated at BDT 24,000 per year, including BDT 22,000 and BDT 

1,000, owing to the extreme events and slow-onset events, respectively. 

4.2 Economic loss and damage: A disaggregated view                                                                                                                                                           

4.2.1 Extreme weather event: Cyclone                                                                                                                            

i. Causal analysis of loss and damage: Focus on cyclones                                                                                                                  

Total value of loss and damage for 12 years: The total value of loss and damage wrought by four major 

extreme weather events, namely Sidr, Aila, Fani, and Bulbul, was estimated at BDT 115, 225,000 over the past 

12 years. The extent and magnitude of loss and damage had been considerably different for these scourges.  

Out of these four cyclonic hazards, Sidr was found to be the number one hazard in terms of the magnitude of 
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 loss and damage to the various assets of the sample households, which caused around three-fourths of the 

aggregate value of loss and damage (82,401,000, i.e., 71.5%) followed by Aila (19,954,000, i.e., 17.3%) Bulbul 

(9,180,000, i.e., 8.0%), and Fani (3,689,000), i.e., 3.2%) (Table 4.4).  

Table 4.4: Total value of loss and damage caused by four cyclones over the past 12 years (2007-
2019) 

(in thousand BDT) 

Name of hazards Barguna(296hhs) Bagerhat(62hhs) Satkhira(107hhs) Overall(465hhs) 
 

Sidr 71,569.1(86.6) 7,025.6(79.4) 3,806.8(16.0) 82,401.5(71.5) 

Aila 5,082.5(6.2) 997.0(11.3) 13,874.5(58.4) 19,954.0(17.3) 

Fani 2,748.3(3.3) 251.5(2.8) 689.3(2.9) 3,689.1(3.2) 

Bulbul 3,231.3(3.9) 571.2(6.5) 5,378.2(22.6) 9,180.6(8.0) 

Total 82,631.1(100.0) 8,845.3(100.0) 23,748.8(100.0) 115,225.2(100.0) 
Source: Annex Table 4.1 

Note: Figures in parentheses show percentages of column totals of respective columns 

                                                                                                                                                                                                   

The scale of loss and damage wrought by these four scourges, however, varied considerably between the three 

study areas. While Barguna and Bagerhat had been severely impacted by Sidr to the extent of 79 percent and 

87 percent, respectively, of the total value of loss and damage wrought in the respective areas, Satkhira had 

been hit least, measuring 16 percent of the total value of loss and damage caused in the area. On the other hand, 

Satkhira was hardest hit by Aila to the extent of 58 percent; it wrought loss and damaged 6-11 percent of the 

loss and damage values for the other two study areas.  

                                                                          

The average value of loss and damage for the past 12 years:  To make the total loss and damage values 

comparable between different study areas because of the different number of respondents in the three study 

areas, the figures need to be recast in terms of averages such as on per household basis and per household per 

year basis. Table 4.5 presents average values of loss and damage figures for the three study areas for the four 

major extreme 

 

Table 4.5: Average value of loss and damage caused by four cyclones for the past 12 years 

                    (in thousand BDT per household) 

Name of hazards Barguna Bagerhat Satkhira Overall 

Sidr 242 113 36 177 

Aila 17 16 130 43 

Fani 9 4 6 8 

Bulbul 11 9 50 20 
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 Total 279 143 222 248 
Source: Table 4.3 

 

events occurred during the past 12 years. It can be seen from the table that the respondents suffered loss and 

damage valued at BDT 248,000 on per household basis across the three study areas over the past 12 years. The 

respondents from Barguna District were found to have borne the brunt of these four cyclones, which caused 

them a total of BDT 279,000 over this period of time. Sidr had been the key driver of their loss and damage worth 

BDT 242,000 (87%) for the respondents in Barguna. Barguna was followed by Satkhira and Bagerhat, where the 

average value of loss and damage stood at BDT 222,000 and BDT 143,000 per household, respectively, over the 

past 12 years, mostly attributable to Aila and Sidr.        

The annual average value of loss and damage over the past 12 years: Looking at the loss and damage figures 

more precisely from the per household per year angle, the respondents from Barguna had to suffer around an 

annual average of BDT 23,000, the highest among the three study areas, followed by Satkhira (BDT 19,000) and 

Bagerhat (BDT 12,000) where Aila and Sidr had been the key drivers of loss and damage worth BDT 11,000 and 

BDT 9,000 respectively per year (Figure 4.13). 

                                                                                                                                                                              

 
Figure 4.13: Annual Average Value of Loss and Damage Caused by Four Cyclones over the Past 12 

Years (In Thousand BDT) 

         Source:  Annex Table 4.3 
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The total value of loss and damage for 12 years: Cyclone, as one of the major extreme weather events 

periodically visiting the study areas, wreaked havoc on the farm assets of the respondents on four occasions 

over the past 12 years. The farm assets markedly affected by these hazards included a total of seven assets in all 

of the study areas, albeit on a varying scale and magnitude. The list of affected assets included paddy, vegetables, 

cattle, poultry, fish farm, fishing, and house. The aggregate value of all these assets lost and damaged by these 

four cyclonic events stood at BDT 115,225,000 over the past 12 years (Table 4.6). Overall, out of these seven 

assets affected by these scourges, the house was  

 

Table 4.6: Total value of loss and damage to various assets of sample households by four cyclones 
over the past 12 years 

(in thousand BDT) 

Asset Type Barguna(296hhs) Bagerhat(62hhs) Satkhira(107hhs) Overall(465hhs) 

Paddy 9,261.6(11.2) 1,788.0(20.2) 100.0(0.4) 11,149.6(9.7) 

Vegetables 2,037.0(2.5) 180.0(2.0) 50.5(0.2) 2,267.5(2.0) 

Cattle 8,977.5(10.9) 1,292.0(14.6) 1,844.5(7.8) 12,114.0(10.5) 

Poultry 7,061.1(8.5) 322.8(3.6) 417.2(1.8) 7,801.1(6.8) 

fish farm 3,718.5(4.5) 1,203.5(13.6) 10,612.5(44.7) 15,534.5(13.5) 

Fishing 26,003.5(31.5) 25.0(0.3) 1,623.0(6.8) 27,651.5(24.0) 

House 25,571.9(30.9) 4,034.0(45.6) 9,101.1(38.3) 38,707.0(33.6) 

Total 82,631.1(100.0) 8,845.3(100.0) 23,748.8(100.0) 115,225.2(100) 
Source: Annex Table 4.4 

Note: Figures in parentheses show percentages of column totals of respective columns 

                                                                                                                                                                                               

found to be the top of the list accounting for one-third (33.6%) of the total value of economic loss and damage, 

followed by fishing (24.0%), fish farm (13.5%), cattle (10.5%), paddy (9.7%, among other things.  There had been 

some notable variations in the spectrum of loss and damage caused to these assets across the three study areas. 

While fishing had been the highest-hit asset of the respondents in the Barguna area, other assets such as houses 

and fish farms were figured out as the number-one-rated impacted assets of the respondents in the Bagerhat 

and Satkhira areas, respectively. Although the house had been the second-highest affected asset of the 

respondents in both the Barguna and Satkhira areas, paddy assumed the second-highest position on the list of 

the affected assets in the Bagerhat area. A very small value of loss and damage found against some assets, such 

as paddy and vegetables, particularly in the Satkhira area, was due to the least dependence of the respondents 

on these sources for their livelihoods in the area. It happened through the radical transformation of the rural 

economy from traditional crop-based agriculture to a shrimp-based economy in the recent past in the study 

area.                                                                                                                                                                                                                              
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  The average value of loss and damage for the past 12 years:  Table 4.7 presents the average value of loss and 

damage 

  

Table 4.7: Per household value of loss and damage to various assets of sample households by four 
cyclones for the past 12 years 

(in thousand BDT) 

Asset Type Barguna Bagerhat Satkhira Overall 

Paddy 31 29 1 24 

Vegetable 7 3 0 5 

Cattle 30 21 17 26 

Poultry 24 5 4 17 

fish farm 13 19 99 33 

Fishing 88 0 15 59 

House 86 65 85 83 

Total 279 143 222 248 
Source: Table 4.6 

                                                                                                                                                                                                   

caused by the four extreme events to the seven different farm assets owned by the respondents over the past 

12 years. Although the average loss and damage figures allow comparison between the study areas on a 

common basis, the pattern (i.e., ranking of values) of loss and damage values across the assets and study areas 

remained almost the same. The average figure of loss and damage as a whole had been the highest (BDT 

279,000) per household in the Barguna area over the past 12 years, followed by Satkhira (BDT 222,000) and 

Bagerhat (BDT 143,000) areas. Looking at their specific assets, the respondents from Barguna suffered the most 

(88,000 per hh) in the case of fishing, whilst those from the Satkhira (99,000 per hh) and Barguna (65,000 per 

hh) areas lost the most in the case of their fish farms and houses respectively.                                                                                                                                             

 

The annual average value of loss and damage: The average loss and damage figures per year are reported in 

Figure 4.14 below for a better grasp of findings about the farm assets disaggregated by the study areas. As against 

the annual average value of economic loss and damage for Barguna, Satkhira, and Bagerhat as a whole amounting 

to BDT 23,300, BDT 18,500, and BDT 11,900, the farm asset, namely, the houses of the respondents were heavily 

hit across all the study areas alike causing them a considerable amount of economic loss and damage that ranged 

from BDT 5,400 for Bagerhat to BDT 7,100 for Satkhira, and BDT 7,200 for Barguna per year respectively. This was 

followed by the fish farming and fishing, among other assets of the respondents. The respondents from Satkhira 

had run into the biggest chunk of economic loss and damage caused to their fish farms, averaging BDT 8,300 per 

year, followed by Bagerhat (BDT 1,600) and Barguna(1,000). As for the economic loss and damage to open water 

fishing, Barguna was wrought the most, which averaged as much as BDT 7,300 per year, followed by Satkhira (BDT 
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 1,300). Fortunately, Bagerhat escaped the impact of all the cyclones on its fishing resources. Cattle came next in 

the ranking of economic loss and damage with the highest impact experienced in Barguna, which averaged BDT 

2,500 per year, followed by BDT 1,700 and BDT 1,400 for Bagerhat and for Satkhira, respectively. Cattle had been 

their next asset that fell victim to the fury of these four cyclones resulting in the highest average loss and damage 

value of BDT 2,500 per year for Barguna, followed by BDT 1,700 and BDT 1,400 for Bagerhat and Satkhira, 

respectively. As for poultry that followed, Barguna had the highest average loss and damage value of BDT 2,000 

per year, followed by BDT 4,000 and BDT 3,000 for Bagerhat and Satkhira, respectively. Regarding vegetables, the 

least affected asset of the respondents averaged BDT 600 and BDT 200 for Barguna and Bagerhat, respectively. 

Satkhira did not have any loss or damage to vegetables whatsoever during the period of study considered. 

Figure 4.14: Annual average value of loss and damage caused by four cyclones in three study areas 
(in thousand BDT) 

 Source:  Annex Table 3.3                                                                                                                                                                      

 

 iii. Impact-based analysis of loss and damage: Focus on water control infrastructure (e.g., embankment, sluice 

gate, etc.)                                                                                                                                                         

Attribution of the total value of loss and damage to opposite locations for the past 12 years: The concerned 

government department constructed several water controls measures, mainly in the form of embankment and 

sluice gates in the coastal region covering these three study areas. Since these study areas covered two types 

of locations in each of the study areas such as the inside and outside locations on both sides of the 

embankments, which allows comparing the loss and damage pattern of the two locations across the entire 

study areas to see whether this sort of physical/infrastructural intervention had been effective enough to 
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 protect the lives and properties of the population living inside of the embankments; and if yes, to what extent 

(Table 4.8).                                                                                                                                                                                                      

 

Table 4.8: Total value of loss and damage caused by four cyclones inside and outside of the 
embankment over the past 12 years 

(in thousand BDT) 

Name of hazards Inside(245hhs) Outside(220hhs) Overall(465hhs) 
 

Sidr           31,070.2(55.6)                   51,331.3(86.5)  82,401.5(71.5) 

Aila           15,787.0(28.3)                     4,167.0(7.0)  19,954.0(17.3) 

Fani              2,297.8(4.1)                     1,391.3(2.3)  3,689.1(3.2) 

Bulbul              6,719.1(12.0)                     2,461.6(4.1)  9,180.6(8.0) 

Total           55,874.1(100.0)                   59,351.1(100.0)  115,225.2(100.0) 
   Source: Household survey 2020, CCDB-CCP      

   Note: Figures in parentheses show percentages of column totals of respective columns                                                              

 

presents the total value of loss and damage wrought by the four cyclones for the diametrically opposite locations 

separated by the embankments over the past 12 years.  As the deadliest event among the four cyclones, Sidr 

had contributed as much as 86.5 percent of the total loss and damage value for the outside locations as against 

55.6 percent of the total loss and damage value for the inside locations. Regarding the other three cyclones, 

namely Aila, Fani, and Bulbul, their combined contribution to the loss and damage value had been higher for the 

inside locations compared to that for the outside locations. The figures in the table show that this sort of 

infrastructural intervention had been effective in withstanding cyclones like Sidr to protect the assets of the 

people inside the embankment, but not the other cyclones, namely Aila, Fina, and Bulbul. It would be more 

enlightening to further inquire, particularly the peculiarities of these cyclones, the asset profile of the 

respondents, and the type of the embankments constructed there, to find the underlying reasons for these 

differences in the effectiveness of embankments to protect against cyclones in the region.        

 

The total value of loss and damage to the opposite locations of the embankments distributed by assets for the 

past 12 years: It would be interesting to know the relative distribution of the loss and damage value both across 

their affected assets and across the diametrically opposite locations separated by the embankments in the study 

areas over the past 12 years. This would help us to assess the effectiveness of the intervention measures, mainly 

in the forms of embankments and sluice gates constructed there. Table 4.9 sheds light on the two sets  

 

Table 4.9: Distribution of total economic loss and damage to farm assets over the past 12 years by 
four cyclones 
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 (in thousand BDT) 

Asset Type Inside(245hhs) Outside(220hhs) Overall(465hhs) 

Paddy 4,959.7(8.9) 6189.9(10.4) 11,149.6(9.7) 

Vegetable 1,047.0(1.9) 1,220.5(2.1) 2,267.5(2.0) 

Cattle 7,546.5(13.5) 4,567.5(7.7) 12,114.0(10.5) 

Poultry 1,314.8(2.4) 6,486.3(10.9) 7,801.1(6.8) 

Fish farm 13,269.0(23.7) 2,265.5(3.8) 15,534.5(13.5) 

Fishing 7,400.0(13.2) 20,251.5(34.1) 27,651.5(24.0) 

House 20,337.1(36.4) 18,369.9(31.0) 38,707.0(33.6) 

Total 55,874.1(100) 59,351.1(100) 115,225.2(100) 
Source: Household survey 2020, CCDB-CCP 

Note: Figures in parentheses show percentages of column totals of respective columns 

 

of findings showing the structure of loss and damage value for the two locations, such as the inside and outside 

locations of the embankments in the three study areas. It can be seen from the table that out of the seven 

affected assets of the respondents, the outside locations had a higher set of loss and damage value compared 

to the inside locations in the case of four assets, such as fishing (34.1% vs 13.2%), poultry (10.9% vs 2.4%), paddy 

(10.4% vs 8.9%), and vegetables (2.1% vs 1.9%). On the other hand, the inside locations had been impacted much 

more, shown in terms of another set of loss and damage value compared to the outside locations in three assets, 

namely house (36.4% vs 31.0%), fish farm (23.7% vs 3.8%), and cattle (13.5% vs 7.7%). Although this sort of asset-

wise distribution of loss and damage value adds some value to our knowledge bank to meaningfully understand 

the loss and damage profile of these assets, it cannot help us to precisely conclude the effectiveness of the water 

control measures (e.g., embankment) by way of the overall loss and damage value for these two locations with 

significant differentiation in the degree of its exposure to the extreme events such as cyclone and/or cyclonic 

surge. The average loss and damage value for these two locations as a whole is needed, which is discussed in 

the following sub-sections. 

  

The annual average value of loss and damage to the opposite locations of the embankments distributed by 

cyclones:  The effects of the four major cyclones recently encountered in the three study areas over the past 12 

years in terms of the yearly average value of economic loss and damage to their properties of the respondents 

segregated by the two opposite locations on both sides of the embankments are shown in Figure 4.15. The figure 

provides a comparison between the inside and outside locations around the embankments                                                                                                                                                                                                                                                                                                                                                                                                                       
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Figure 4.15: Annual average value of loss and damage caused by four cyclones inside and outside of 
the embankments over the past 12 years (in thousand BDT) 

Source:  Annex Table 4.4 

                                                                                                                                                                                                   

concerning the cyclone-wise distribution of loss and damage value averaged per year. The figure shows that out 

of the four cyclones, Sidr tops the list in causing loss and damage to the assets of the respondents annually, 

averaged at BDT 14,800 compared to that for other cyclones (BDT 3,600 for Aila, BDT 1,600 for Bulbul, and BDT 

600 for Fani). This indicates that Sidr was much more catastrophic in its fury and destructiveness in terms of 

wind speed (240 km per hour) and the height of cyclonic waves (5-6 meters high) in coastal areas, causing a 

large-scale loss and damage in both economic and non-economic terms. Overall, the annual average loss and 

damage value had been four to 24 times higher for Sidr than that caused by other hazards, irrespective of the 

type of locations. Another outstanding feature of Sidr is that although Sidr had a much higher measure of loss 

and damage for both the locations in absolute terms, it had had the highest economic loss and damage effect 

on the outside locations (BDT 19,400) in annual average terms compared to the inside locations (BDT 10, 600) 

of the study areas representing 83 percent up for there was no structural protection against such a giant scourge 

whatsoever in outside locations. Unlike Sidr, the overall absolute value of annual average loss and damage 

caused by the other cyclones, namely Aila, Fani, and Bulbul, had been much less, ranging from BDT 700 for Fani 

to BDT 1,600 for Bulbul to BDT 3,600 for Aila. Another worth-noting feature of these four low-impact cyclones 

is that they had a set of higher loss and damage values for the inside locations, such as BDT 5,400, BDT 2,300, 

and BDT 800 as against BDT 1,600, BDT 900, and BDT 500 for the outside locations caused by Aila, Bulbul, and 

Fani respectively showing proportionate differences of 237 percent, 155 percent, 60 percent up. We can deduct 
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 from these findings that the embankments had been effective in providing better protection for the inside parts 

(i.e., poldered parts of the embankments) compared to the outside parts against the high-impact cyclones such 

as Sidr but not against the type of other low-impact, frequently-occurred cyclones such as Aila, Fani, and Bulbul. 

Secondly, since low-impact cyclones have been found to be more frequent in occurrence in the recent past, the 

existing embankments need to be redesigned, renovated, and rebuilt to lower the economic loss and damage 

to the assets of the people living in the inside locations of the 

embankments.                                                                                                                                                                                     

                                                                                                                                                                                              The 

annual average value of loss and damage to the opposite locations of the embankments distributed by assets:  

On the whole, the respondents’ yearly average loss and damage value were found to be higher at BDT 22,500 

for the unprotected outside locations as against BDT 19,000 for the inside locations protected by the 

embankments in the three study locations showing 18.4 percent up (Figure 4.16). However, these two 

 

Figure 4.16: Annual Average Value of Loss and Damage from Four Cyclones to Various Assets of 
Sample Households over the Past 12 Years (In Thousand BDT) 

Source:  Annex Table 4.5                                                                                                                                                                   

locations varied in the magnitude of loss and damage value across seven assets possessed by the respondents. 

Whereas the respondents from the outside locations suffered much higher monetary value of cyclonic loss and 

damage to their assets compared to their counterparts from the inside locations about fishing (BDT 7,700 vs BDT 

2,500), poultry (BDT 2,500 vs BDT 500), and paddy (BDT 2,300 vs 1,700) showing 208 percent, 400 percent, and 

35 percent up respectively. In addition to these, the outside locations were also found to have suffered 

marginally higher loss and damage compared to the inside locations in the cases of the house (BDT 7,000 vs BDT 
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 6,900) and vegetables (BDT 500 vs BDT 400) in terms of yearly averaged value representing 1.4 percent and 25 

percent respectively. On the other hand, the yearly average loss and damage had been higher for the inside 

locations relative to the outside locations in the case of the fish farm (BDT 4,500 vs BDT 900) and cattle (BDT 

2,600 vs BDT 1,700), registering differentials of 400 percent and 53 percent respectively. It can be inferred from 

the findings of loss and damage analysis based on yearly average data that the inside locations suffered higher 

loss and damage over the outside locations in a small number of assets (just two assets) as against a larger 

number of assets (five assets) recording 18.4 percent less loss and damage value. Although these two assets had 

been developed on a larger scale by the respondents in the more inside locations, the protection of the 

embankments there against more violent and devastating cyclones such as Sidr, they were still found vulnerable 

to the onslaught of some peculiar low-impact cyclones, namely Aila, Bulbul, and Fani which caused considerable 

loss and damage to these two assets. The policy implications of these findings are that although the existing 

water control structures could largely achieve their original development objectives, among others, to give a  

boost to traditional agricultural activities such as growing and protecting rice-based cultivation in the coastal 

region, the subsequent agricultural diversification, especially in the field of fish farming and cattle farming does 

not appear to have received from the concerned departments, especially those in the field of water control, 

fisheries, livestock, and disaster management. The policymakers need to emphasize more coordination among 

these institutions to undertake physical interventions more appropriate and suited to the local context through 

a thorough analysis of risks and vulnerabilities.                                                                                                                                                                                          

The annual average value of loss and damage to the opposite locations of the embankments distributed by 

study areas: The annual average loss and damage value for the three study areas, namely Barguna, Bagerhat, and 

Satkira districts, are reported in Table 4.10. Although Barguna had the highest annual average loss and  

Table 4.10: Annual average value of loss and damage from cyclones distributed by study areas over 
the past 12 years 

(in thousand BDT) 

Study areas 
 

Inside Outside Overall 

Barguna 20.5 25.2 23.3 

Bagerhat 9.2 13.1 11.9 

Satkhira 19.0 8.2 18.5 

Overall 19.0 22.5 20.6 

 

damage value (BDT 23,300) among the three study areas; on the whole, its outside location had been far ahead 

of its inside location in respect of loss and damage value (BDT 25,200 vs BDT 20,500). With the lowest level of 

loss and damage value (BDT 11,900) among the three study locations, Bagerhat also had a higher loss and 
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 damage value for its outside location vis-à-vis its inside location.  On the other hand, lying between Barguna and 

Bagerhat, the respondents from Satkhira suffered the average loss and damage worth  BDT 18,500 per year, but 

unlike her two study areas, its inside location posted the highest level of loss and damage valued at  BDT 19,000 

as against  BDT 8,200 for its outside location.  

Let us now present the detailed asset-wise loss and damage value for each of the three study areas 

disaggregated by the two types of study locations with reference to the embankments there.   

a. Patharghata under Barguna District                                                                                                                                                      

Out of the four cyclones, mainly Sidr, Aila, Fani, and Bulbul, Barguna was hardest hit by Sidr, made up 86.6 

percent of its total value of loss and damage caused to Patharghata (Table 4.14). Of the annual average loss and 

damage valued at BDT 23,000 sustained by the sample households from this study area, as much as BDT 20,000 

was attributable to Sidr alone. Looking from the two opposite locations of the embankments, the outside 

location, with its annual average loss and damage valued at BDT 25,200, had higher loss and damage caused to 

fishing and poultry worth BDT 9,700 and BDT 3,000 as against BDT 4,000 and BDT  600 for the inside location 

respectively (Figure 4.17). On the other hand, the sample households from the inside location had higher loss 

and damage caused to their assets such as paddy, cattle, fish farm, and vegetables compared to the outside 

locations because of the increased level of protection provided by the embankment there. The people living 

inside the embankment had more scope to produce crops than outside people, which helped them to minimize 

their dependency on fishing. In Barguna, the people outside the embankment were less interested in agriculture 

and fish farming due to increased salinity as well as the associated risk of high tides, floods, and other disasters. 

Consequently, the loss of paddy, vegetable and fish farms was relatively less for the outside households than the 

inside households. On the other hand, in the case of cattle, poultry, fishing, and housing, the people living 

outside the embankment faced more losses than the people located inside the embankment. 
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b. Morrelganj under Bagerhat District   

The asset-wise loss and damage pattern for Morelganj was found to be similar to that for the Patharghata areas 

discussed above. Sidr had been the biggest culprit in the overall loss and damage wrought to the assets (79.4%) 

of the sample households of the study area (Table 4.14). The outside location also sustained higher loss than the 

inside location there (BDT 13,100 vs BDT 9,200) in respect of annual average loss and damage value for the past 

12 years (Figure 4.18).  

Figure 4.18: Annual Average Value of Loss and Damage from Four Cyclones in the Study Areas over 
the Past 12 Years (In Thousand BDT) 

     Source:  Annex Table 4.7B 
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Figure 4.17: Yearly Average Economic Loss and Damage from Four Cyclones in the Study 
Areas over the Past 12 Years (In Thousand BDT) 
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Of the three assets that had higher annual average loss and damage value for the outside location, the house 

had the highest quantum of loss and damage value (BDT 6,300 vs BDT 3,400), followed by cattle (BDT 2,200 vs 

BDT 700), fish farm (BDT 1,900 vs BDT 900), and poultry (BDT 600 vs BDT 200) compared to that for the inside 

location.  On the other hand, the inside location had the highest figure of loss and damage in annual average 

terms for paddy (BDT 3,700 vs BDT 1,800), followed by vegetables (BDT 300 vs BDT 200) in comparison with the 

outside location there.                                                                   

c. Shyamnagar under Satkhira District 

Unlike the other two study areas, Satkhira District had been worse hit by Aila compared to other extreme weather 

events (Figure 4.13). In terms of the annual average value of loss and damage, the overall loss and damage 

sustained by Satkhira suffered to the tune of BDT 18,500, next to Barguna District (BDT 23,300) (Table 4.9). 

Another distinctive feature of the loss and damage wrought on this study area is that the inside location in this 

study area had inflicted a higher value of economic loss and damage than that for the other study areas. As far as 

the assets of the sample households are concerned, the inside location had higher annual average loss figures for 

the fish farm (BDT 8,700 vs BDT 300), house (BDT 7,200 vs 4,400), cattle (BDT 1,500 vs BDT 600), and paddy (BDT 

100 vs nil) compared to the outside location there (Figure 4.19).  Damage to fish farms due to the cyclone and its 

associated storm surge through disrupted embankment triggered the loss in Satkhira. The outside location, on the 

other hand, had higher average loss and damage value annually in fishing in open water, which had been the main 

livelihood activity for the sample households there. Traditional agriculture, such as crop agriculture (e.g., paddy 

and vegetables), had a marginal role among the sample households in the outside location, which was more 

exposed to disaster risks. 
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Figure 4.19: Annual Average Value of Loss and Damage From Four Cyclones in the Study Areas over 
the Past 12 Years (In Thousand BDT) 

Source: Annex Table 4.8C 

d. Standardization of loss and damage to household assets through categorization across study areas                                                                                                                                                                                                            

Discrete loss and damage figures for various assets across the three study areas precludes comparison on a 

uniform basis. To address this issue, all the loss and damage figures need to be transformed into some standard 

categories of loss and damage based on pre-defined categories of loss and damage value. This means the reader 

may be better placed to view the loss and damage figures on the same plane through some pre-designed 

categories of loss and damage to household assets across the three study areas. Table 4.11 depicts all  

 

 

 

Table 4.11: Standardization of loss and damage to household assets across study areas 

Asset Type Inside Outside 

Barguna Bagerhat Satkhira Barguna Bagerhat Satkhira 

Paddy High Very high Very low High Low Very low 

Vegetable Very high Low Very low High Very low Very low 

Cattle Very high Very low Low Low High Very low 

Poultry Very low Very low Very low Very high Very low Very low 

Fish farm Very low Very low Very high Very low Very low Very low 

Fishing Low Very low Very low Very high Very low Low 

House Very high Low Very high Very high Very high High 

     Source:  Annex Tables 4.10 and 4.11 
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the loss and damage figures in terms of four categories of loss and damage value, viz., very low, low, high, and 

very high, rather than in absolute figures, which help to quickly have an understanding of the extent or severity 

of loss and damage caused to an asset of the households of the study areas. From this table, the reader can 

instantly know the level of loss categories that an asset lost and damaged belong to. It must be noted that these 

four categories have been defined with a specific range of loss and damage value for each type of asset that had 

been affected by the cyclones. Annex Table 4.7 shows all the ranges of loss and damage value for these four 

types of categories for each of the seven household assets. 
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4.2.2 Slow-onset event: Intrusion of salinity 

The total value of loss and damage over the past 

12 years:  Salinity intrusion had been creeping into 

the local economy of all three study areas, and it 

had also had a considerable effect on the household 

economy of the sample respondents irrespective of 

the location of their houses around the 

embankments. The effect of the creeping salinity 

intrusion in the local ecology and, more particularly, 

in the local farm economy has been more 

pronounced over the past 12 years (2009-2019). 

Out of six realms of the farm economy affected by 

the intrusion of saline water, crops such as paddy 

and vegetables, fish farms together made up over 

90 percent (38% for paddy, 26% for vegetables, 27% 

for fish farm) of the total economic value of loss and 

damage over the past 12 years (Table 4.12). Other 

farm assets such as living houses, cattle, and poultry 

had been reportedly affected to a lesser extent in 

the range of two 

 

© CCDB 



 

 
 
64 | P a g e   
 

Loss and Damage 

 Table 4.12: Total household loss of various assets of sample households caused by salinity over the 
past 12 years (2007-2019) 

(in thousand BDT) 

Asset Type Inside(245hhs) Outside(220hhs) Overall(465hhs) 

Paddy           6,753.15(38.0)              1,293.44(39.1)                 8,046.59(38.2)  

Vegetable           4,450.70(25.1)              1,018.67(30.8)                 5,469.37(26.0)  

Cattle               365.92(2.1)                 141.04(4.3)                    506.96(2.4)  

Poultry               140.44(0.8)                 299.71(9.1)                    440.15(2.1)  

Fish farm           5,561.02(31.3)                 187.48(5.7)                 5,748.50(27.3)  

House               478.84(2.7)                 371.09(11.2)                    849.93(4.0)  

Total         17,750.07(100.0)              3,311.43(100.0)               21,061.50(100.0)  
Source: Annex Table 4.12 

Note: Figures in parentheses show percentages of column totals of respective columns                                                                                                   
 
to four percent of the total loss and damage value. The composition of the economic value of loss and damage 

was found by and large similar for the two groups of sample households around the embankments, except for 

fish farms which accounted for much less loss value (5.7%) for the households inside the embankments 

compared to that (31.1%) for the outsiders of the embankments. However, the striking contrast between these 

two groups of households has been its wider difference in the total value of loss and damage caused by the 

intrusion of saline water. While the households inside the embankments sustained BDT 17.75 million, those 

outside the embankments suffered as low as BDT 3.3 million over the past 12 years, under the report. 

 

The annual average value of loss and damage over the past 12 years: Loss and damage figures in terms of “total 

value” are not very much useful for analytical purposes, particularly because of the differences in the number of 

sample households across the three study areas. Instead of the total value, annual average figures are more 

useful, particularly for policy analysis and program planning. While the annual average loss and damage from 

salinity aggregated BDT 6,040 for the households inside the households, the households outside the 

embankments suffered just BDT 1250 over this period (Figure 4.20). Paddy, vegetables, and fish farms, worst-

hit by salinity, averaged annually at BDT 2,300, BDT 1,510, and 1,890 for the households inside the embankments 

as against BDT 490, BDT 390, and BDT 70 for the households outside the embankments respectively. 
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Source:  Annex Table 4.14 

Let us now look more closely at the loss and damage pattern caused by salinity for the three study areas. 

   a. Patharghata under Barguna District 

Encompassing the six farm assets wrought by the intrusion of salinity in Patharghata, the annual average value 

of loss and damage aggregated BDT 7,200 for the households inside the embankments compared to BDT 1,200 

been hit hard by this scourge for the households outside of the embankment (Figure 4.21). Of the six farms  

 

 

Figure 4.21: Annual Average Economic Loss and Damage to Various Assets Caused by Salinity over 
the Past 12 Years (In Thousand BDT) 

Source:  Annex Table 4.14 
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Figure 4.20: Annual Average Loss of Various Assets of Sample Households Caused by 
Salinity over the Past 12 Years (In Thousand BDT) 
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 assets, paddy and vegetables, which stood at BDT 4,100 and BDT 2,800, respectively, inside the embankments. 

Cattle suffered marginally by salinity to the extent of BDT 200 annually per household inside the embankment. 

However, no loss and damage were reported by the respondents in the cases of poultry, farm fish, and house. 

In contrast, salinity marginally affected all six farm assets in the range of BDT 100-500 for the households outside 

of the embankment. It can be deduced from the experience of loss and damage caused by salinity that locations 

with more developed crop agriculture are excessively vulnerable to the risk of salinity intrusion. 

b. Morrelganj under Bagerhat District   

The aggregate loss and damage in terms of annual average figures stood at BDT 2,000 and DBT 1,400 for the inside 

and outside locations around the embankment in Morrelganj under Bagerhat District.  As with Patharghata under 

Barguna District, the intrusion of salinity had moderately affected crop agriculture, such as paddy and vegetables, 

in the location inside the embankment in this study area.  Measured in terms of annual average value, the 

economic loss and damage came to BDT 1,900 and BDT 400 for paddy and vegetables, respectively in the inside 

location of the embankment (Figure 4.22). All other farm assets had not been reportedly affected by the intrusion 

of salinity inside the embankment. Salinity was also reportedly found to have insignificant economic effects on all 

these farm assets except for cattle and poultry outside of the embankment. Cattle and poultry were spared the 

effect of salinity in the exposed location. 

 

Figure 4.22: Annual Average Economic Loss and Damage to Various Assets Caused by Salinity over 
the Past 12 Years (In Thousand BDT) 

Source:  Annex Table 4.14 
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 The loss and damage pattern shaped by the intrusion of saline water in Shyamnagar under Satkhira was found 

to be quite different from that of the other two study areas. Fish farms massively affected by the intrusion of 

saline water in the location enclosed by the embankment in this study area had been much more prominent 

among the six farm assets identified by the respondents over the past 12 years. The annual average loss and 

damage wrought on fish farms were worth about BDT 4,500, while that of all other assets ranged between BDT 

100 and BDT 400 in the same period (Figure 4.23). The saline water entered the location enclosed by the 

embankment in this study area during high tides, and also, through the spilt, salt water from local rivers during 

rainy seasons got stagnant, causing immeasurable harm to local fish farms. Cattle were spared damaging effects 

by this scourge in the inside location. Interestingly, no asset whatsoever had been reportedly harmed by salinity 

outside of the embankment over the same period. The overall loss and damage averaged at BDT 5,400 annually 

for the sample households inside the embankment as against no loss and damage reported for those living 

outside of the embankment in this study area. 

 

Figure 4.23: Annual Average Economic Loss and Damage to Various Assets Caused by Salinity over 
the Past 12 Years (In Thousand BDT) 

Source:  Annex Table 4.14 
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 4.3.1 Relationship between the distance from the embankment and loss 

The respondents were found to live within a radius of 3 kilometres from the embankments in the study areas 

(Figure 4.24).  It was found that people living adjacent to the embankments faced higher losses compared to  

Figure 4.24: Total Loss by Distance from the Embankments in the Study Areas (In Thousand BDT) 

those were living far away from the embankments. People living in areas distant from the embankments 

sustained small losses from slow and onset events such as the intrusion of salt water. 

4.3.2. People’s perception of the effect of disasters on agriculture 

People’s perception of disaster effects on agriculture revealed that cyclones caused a major problem in 

agriculture (Figure 4.25). Secondly, salinity intrusion originating from high tide and waterlogging also had notable 

ill effects on agriculture.  
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4.4 Non-economic Loss 

There were several non-economic losses that occurred from climate-induced disasters. UNFCCC put forward 

eight categories of non-economic loss and damage. As far as this study is concerned, the loss of life and health 

impact was included as non-economic categories of loss and damage. The number of deaths caused by cyclone 

SIDR (which occurred in 2007) was recorded at 3,406, with 871 missing and over 55,000 people sustaining 

physical injuries (GoB, 2008). During the cyclone of AILA (which occurred in 2009), around 190 persons were 

killed, 7100 were injured, and about 3.9 million people were affected (Saha, 2016). The study conducted in four 

villages under three districts found cases of 50 deaths and 255 injuries owing to four cyclonic events, namely 

SIDR (2007), AILA (2009), Fani (2018), and Bulbul (2019).  Out of 245 households living outside of the 

embankments, 100 faced health impacts involving 141 persons, and 20 had a death toll involving 26 victims in 

these cyclonic events. On the other hand, among 220 households living in the inside locations, 77 had been 

affected by health impacts covering 114 persons, and 16 families had had death cases involving 24 victims in the 

same cyclone events. 

 

Figure 4.25: Disaster Effects on Agriculture (%) 
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Figure 4.26: Non-economic Loss from Cyclones and Storm Surge 

 4.4.1 Impact of the cyclone on health 

Climate-related hazards also affected human health. The respondents felt sick after the occurrence of 

these cyclones. The most common diseases were reported to diarrhoea and skin diseases (Figure 4.27). 

These water borne-diseases were mostly caused by the unavailability of pure drinking water in the 

study areas. 

Figure 4.27: Disaster Impact on Health in the Study Area 
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 4.4.2 Climate disaster impact on drinking water 

For the coastal people of Bangladesh, the crisis of fresh drinking water is one of the biggest problems around 

the year. They were found mainly dependent on both surface and rainwater, and disasters such as cyclones 

aggravated the crisis of drinking water even further. Cyclones accompanied by storm surges made the pond 

water, a key source of surface water, almost undrinkable. Cyclones such as Sidr and Aila affected the surface 

water as well as the groundwater to turn salt in the southwest part of Bangladesh. Over 90 percent of the 

respondents reportedly fell sick after the occurrence of such disasters and mostly caused by water-borne 

diseases (Figure 4.28). During and after the disaster events, the respondents reportedly drank water from a 

variety of sources, such as pond water, rainwater, PSF water, and bottled water. A good number of the 

respondents (around 15%) did not have any idea that increased salinity affected human health. Those who were 

aware of the harmful effect of salinity on human health also reported how they were affected by increased 

salinity. Over half (57.1% for insiders and 53.6% for outsiders) of the respondents from both inside and outside 

of the embankments reported that they contracted skin diseases through drinking salt water. A certain number 

of the respondents (12.7% for insiders and 8.6% for outsiders) also contracted diarrhoea through drinking salt 

water.  

Figure 4.28: Saline Water Impact on the Respondents 
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 4.5 Factors Affecting Loss and Damage 

The factors that affected the magnitude of loss and damage both inside and outside of the embankments have 

been analyzed in this section in both quantitative and qualitative manner. The key factors included income, 

housing settlement, land ownership, crop-saving embankments for the regular tide, disaster preparedness, 

training on disaster issues, shelter taken by respondents, and different types of government support. 

4.5.1 Disaster risk exposure 

Vulnerability depends on how people respond to disaster events, and it varies from person to person and from 

family to family, even living in the same area. There are some factors on which vulnerability depends, and those 

are as follows:  

● People’s disaster preparedness measures  

● Disaster preparedness training  

● Household characteristics, livelihood sources, level of education, etc.  

The study found that over two-thirds (68%) of the respondents lived in houses made of iron sheets, which were 

very susceptible to damage by cyclonic events. A small number of them lived in semi-concrete (11%) and 

concrete houses (1%) in the study areas.  The number of houses made of iron sheets was higher outside of the 

embankment, whereas the number of semi-concrete houses was higher inside the embankment. The housing 

type indicates that the people living outside of the embankments were more vulnerable to cyclonic disasters 

than those living inside the embankments. 

4.5.2 Type of ownership of homestead land  

The degree of loss and damage was also found to depend on the mode of ownership of land that the houses of 

the respondents were built on. The study found that the people who lived in the houses built on their land faced 

higher value of economic loss and damage (BDT 226-BDT 239) than the people living in khas (BDT 143-BDT 187) 

or on other people’s land (BDT 91-BDT 153) (Figure 4.29). Most of the people living inside had their land to build 

houses of more durable construction materials to live in. But people living in hoses on khas land mostly faced 

rivers, and they built less durable houses worth less monetary value, resulting in less loss and damage in terms 

of money. 
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Figure 4.29: Types of Ownership of Homestead Lands and Average Household Loss and Damage (In 
Thousand BDT) 

4.5.3 Land ownership 

This study found that the people who had land faced more loss and damages because they utilized their land to 

generate other farm assets such as paddy and vegetables and faced agricultural loss caused by sudden and slow 

onset events. In the study areas, inside people had more land property (BDT 227-BDT 238) than the outside 

people (BDT 162-182) and, therefore, suffered more economic loss and damage (Fig 4.30). 
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 4.5.4 Level of income 

Loss and damage sustained by the respondents living inside and outside differed markedly, often owing to the 

level of their income. It was found that the respondents who earned more faced more loss and damage. 

Therefore, it is obvious that the average value of loss and damage for the past 12 years was directly related to 

the average monthly income of the respondents.  

Figure 4.31: Average Loss and Damage Comparison Vs. Income Category (In thousand BDT) 

People living inside the embankments earned more than those living outside of the embankments. The average 

monthly income of the respondents living inside of the embankments was BDT 11,759 as against    BDT 10,013 

for the outsiders. 

The findings from other studies show that income level has a significant relationship with disaster preparedness- 

people with higher incomes were more likely active in disaster preparedness activities (Cvetkovic, 2016). As far 

as this study is concerned, the average income of the people living inside the embankments was higher than 

those living outside of the embankments, which shows the ability to combat the disaster was higher for the 

inside people.  

4.5.5 Disaster preparedness 
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 The households living outside of the embankments were found well behind in terms of disaster preparedness 

compared to those inside the embankments, which is reflected in the higher percentage of inside households 

(52%) in taking preparedness measures compared to the outside households (46%) (Figure 4.32). 

 

a. Preparedness type 

The respondents who were living outside of the embankments mostly answered in the negative in respect of 

preparation.  Out of 465 respondents, 42 percent reportedly took care of their households, two percent took 

financial preparation to deal with post-disaster effects, and 56 percent took other awareness measures such as 

taking shelter in the cyclone centres, keeping an eye on warning signals, etc. (Figure 4.33). 
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Figure 4.32: Comparison of Preparedness Measures Between Two Opposite Locations around the 
Embankments 
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Figure 4.33: Types of Preparedness in the Study Area 

b. Preparedness vs Loss and damage 

Loss and damage induced by climate change are related to the preparedness of people to combat disaster 

events. Preparedness includes repairing and strengthening houses, saving buffer money, and making 

psychological plans. Those who are more prepared to deal with disasters faced less economic and non-economic 

loss and damage. Survey findings show that the respondents from the inside locations were far ahead of their 

counterparts from the outside locations in respect of household measures and awareness (Figure 4.34). Among 

those who had taken household measures and had been more aware, cyclones wrought a lower magnitude of 

loss and damage to the inside households over the past 12 years compared to their counterparts from the 

outside locations (Figure 4.35). On the other hand, out of the households who had not taken such measures, the 

households from the inside locations had sustained more loss and damage in comparison with their counterparts 

from the outside locations. 
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Figure 4.34: Preparedness Comparisons 

 

Figure 4.35: Average Loss and Damage Related to the Preparedness (in thousand BDT) 
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 c. Preparedness training 

 

Figure 4.36: Comparison of Training Received from Different Organizations 

Half of the study respondents received disaster preparedness training from both government and non-

government organizations and also from local government organizations (e.g., Union Parishads) (Figure 4.36). 

Still, half of the remaining respondents were not trained in climate-induced disasters and therefore, they were 

at risk. NGOs had been the key source of preparedness training, followed by local government organizations and 

government organizations. 

d. Preparedness training vs loss and damage 

Training has a significant relationship with preparedness and loss and damage caused by cyclones. Training 

improves the response and willingness to engage in disaster preparedness (Juanita, Suratmi, & Maghfiroh, 2018).  
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 Respondents, who received training, took more preparation beforehand to combat climate-induced disasters. 

 

Figure 4.38: Loss and Damage by Preparedness Training Received (In thousand BDT) 

The study found that the average loss and damage were higher (BDT 207 and BDT 258 for outside and inside 

households, respectively) for the respondents from both the inside and outside locations who did not receive 

this training compared to those (BDT 197 and BDT 207 for outside and inside households respectively) who 

received training (Figure 4. 37). 

Another worth noting finding was respondents had less access to that such training compared to those from the 

inside locations (Figure 4.38). 
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Figure 4.39: Whether disaster Preparedness Training was Imparted to the Opposite Locations 
Around the Embankments 

 

4.6 Coping Measure 

The overwhelming proportion (80%) of the respondents in the study areas took coping measures to survive every 

climate-induced disaster. Several NGOs of different origins, such as local, national, and international, came 

forward with food, financial help as well as loans to aid the disaster-stricken people in the study areas in the 

post-disaster times. Government agencies, especially local government bodies, also played significant roles in 

offering them an array of coping measures (Chart 4.1). Both the FGD participants as well as survey respondents 

reported that the NGOs were more responsive than the government agencies in the post-disaster times.  The 

survey findings show that over half (54%) of the respondents received support from NGOs, as against around 

half (41%) of them from government organizations. However, a tiny proportion of them (3%) were reported to 

have taken help from their relatives.  
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Chart 4.1: Government Services to People who Face Higher Losses 

The study respondents were unwilling to take out loans from banks, and they got easy loans from 

NGOs/Cooperatives. Although over 14 percent of the respondents took out loans from NGOs and Cooperatives 

as coping measures, they expected such loans from banks to meet their urgent needs during the crisis time. In 

addition, a small number (18%) of them reportedly used savings in the coping period. Local government 

institutions, the department of disaster management, the Bangladesh Red Crescent Society and several NGOs 

also came up with emergency services. Of the two sets of locations of the embankments, the outside households 

were a bit more supported by both GOs and NGOs after the disasters compared to their counterparts in the 

outside locations (Table 4.13). 

Table 4.13: Coping measures taken by the respondents 

 
Coping Measures 

Inside 
Embankment (in 

person) 

Outside 
Embankment (in 

person) 

 
Total 

 
Percentage 

Got help from the government 109 83 192 41.29 

Got help from the NGO 138 114 252 54.19 

Got help from the relatives 12 4 16 3.44 
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 Took bank loan 7 3 10 2.15 

Took a loan from NGO/Cooperative 
 

44 
 

22 
 

66 
 

14.19 

Sold out resources 5 0 5 1.08 

Spent from savings 61 21 82 17.63 

Tried for extra income 17 3 20 4.30 

Migrate to town in search of work 1 1 2 0.43 

Reduced the amount of costing 9 5 14 3.01 

Reduced the amount of food 
consumption 

1 0 1 0.22 

 

4.6.1 Support for income generation 

a. Government support from the agricultural department 

Survey results show that around one-third (32%) of the respondents were involved in agriculture, out of whom 

over two-thirds (66%) from the outside locations grew crops as against over one-third (34%) of their 

counterparts from the outside locations of the embankments. However, a large number of the respondents 

(81.2% and 67.9% for the outside and inside locations, respectively) did not receive any support from the 

government department in the post-disaster times (Figure 4.40). Only a negligible number of the farmers (5.4% 

and 1.8% for the inside and outside locations) respectively received training from the agricultural  
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Figure 4.40: support from the Agricultural Department (Both Sides of embankments) 

department. Besides, they were provided with seeds (13.4% and 7.3%, respectively) and fertilizers (7.3% and 

8.9%, respectively) from this organization, albeit in small numbers. However, the findings from the FGDs 

indicate that the respondents received support in various forms from the government department. 

b. Government support from the livestock department 

The livestock department of the government was found far behind the agricultural department in respect of 

extending support to the respondents in this sector in the post-disaster time. Of the over two-thirds (68%) of 

respondents engaged in rearing livestock, a great majority (93% and 97% for inside and outside locations, 

respectively) of them were not provided with services from this department. A handful number of them received 

training (1.6% overall) and financial support (2% and 1% respectively) from this department in the post-disaster 

time.  The findings from the FGDs were also found in agreement with these findings from the survey. In the case 

of livestock losses, we could not find any significant relationship between government support from the livestock 

department and the loss of livestock. In the case of the inside embankment, respondents who got training and 

financial support faced small losses than those who did not receive training and financial support whatsoever.  

On the other hand, the outside respondents who received training faced much more losses than those who did 

not receive training. Besides, the people from the outside embankments faced higher losses than those who 

received no financial and medical support. 
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 c. Government support from the fisheries department 

Even though half of the respondents had been dependent mainly on fishing, 82 percent of the respondents who 

were involved either in fishing or in aquaculture inside the embankment received no service from the fisheries 

department as against 73 percent of their counterparts from the outside locations.  

As supplements, the FGD findings show that the respondents from the inside locations who had faced higher 

losses got different types of support (Training, medicine, consultation, economic support, etc.) on a priority 

basis, and the respondents who faced small losses received less support from the fisheries department. In the 

case of the respondents who were living outside of the embankments and had faced larger losses received 

training and medical support from the fisheries department on a priority basis (except the people who received 

consultation support and economic support). 

As for fish farming, the study found that there had been a lack of government support from the fisheries 

department in the study areas, and there were very few fish farms located outside of the embankments because 

of the possible risks from different climate disasters. The respondents mainly received training and consultation 

support from the fisheries department, and those from the inside locations who faced higher losses tended to 

receive more training and consultation support from the fisheries department than those who faced less losses. 

However, the scenario was quite different in the outside locations, where the respondents who received 

training, consultation, and fingerling support, faced less loss than those who received no training, consultation, 

and fingerling support.  

4.6.2 Support of drinking water                                                                                                                          

a. Drinking water support from NGOs 

Even though they knew the result of saline water intake, 75 percent of the respondents did not take any 

measures themselves. They sought support from NGOs and the government for drinking water sources and 

received water tanks for rainwater harvest, PSF, pond excavation, financial help, and other measures. Among 

the respondents, 34 percent received help from NGOs, from which water tanks and PSF accounted for 56 percent 

and 34 percent, respectively (Figure 4.41). 
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Figure 4.41: Drinking Water Support from NGO (n=157) 

 b. Drinking water support from the government 

Only a handful (5.6%) of respondents mentioned they received support from government agencies and local 

government institutions for drinking water. The government provided support mainly in the form of excavating 

ponds, setting up PSF, and supplying bottled water during disasters (Figure 4.42). The FGD participants reported 

that they found NGOs beside them more than the government in many cases of their lives. 

 

Figure 4.42: Drinking Water Support from the Government 
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 4.6.3 Services of physical infrastructure  

a. Embankments  

Polder embankments were the lifeline for the people living in the coastal belt. Their lives and livelihood both 

were highly dependent on embankments. Embankments kept them safe from the tidal surge and tidal 

inundation and protected their agricultural land, fisheries, and properties from the intrusion of salt water. 

Respondents ran shops and grew vegetables just beside the embankments. Many respondents living outside of 

the embankments who did not get shelter in cyclone centres of insufficient space took shelter on the 

embankments. 

Proper management of the polder embankments is very important for all of the coastal people as their lives 

depend on it. The study found weaknesses in the management of the embankments. The study team observed 

several areas where embankments were repaired very poorly, which were again susceptible to damage. In the 

FGDs, the participants mentioned that contractors from the BWDB did not work as per requirement. They also 

mentioned that the height and width of the embankment decreased over time in parallel with raised riverbed 

owing to its sedimentation. As a result, a medium-category cyclone or storm surge was enough to overflow the 

embankments and damage them.  

The Government of Bangladesh authorized the Bangladesh Water Development Board (BWDB) to manage dikes, 

levees, embedded sluice gates, and repair works of critically vulnerable embankments. But BWDB, with its 

budget and staff shortfall, a critical gap in embankment maintenance continued to compromise the stability of 

flood protection works. In some areas, local water management organizations were established to maintain 

water management gates, but they continued to face some technical problems in this regard.  

 It was reported that there was no provision to establish any settlement on the embankment by the common 

people. But people made different types of settlements on and beside the embankment. It was observed that 

many people built houses on embankments. Although houses on embankments had been more open to the 

danger of river bank erosion and damage, people continued to build houses on the embankment facing rivers 

(Vamia Village). Since people protected the embankment for their survival, there had been a good symbiotic 

relationship between households on the embankment on the one hand and the embankment on the other. 

External influence shifted embankments while in repair 

FGD participants from Sanyasi village reported that external influence was often responsible for shifting 

embankments while they were in the process of repair work. This shift was meant to save the private property 
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 of the local elites. It resulted in weak structures and caused further damage in the embankments, followed by 

flooding of the countryside during the event of cyclones. 

b. Sluice gates 

Once the controlled flooding was maintained through sluice gates in the embankment for irrigation and 

protection of people’s assets, but now almost all the gates were inactive or damaged. These gates used to be 

controlled by gatemen from the Bangladesh water development board. Nowadays, there were no gatemen for 

the sluice gates. According to the FGD participants, storm surges accompanied by cyclones let water get in the 

polder by overflowing the embankment. But water cannot drain out owing to the non-functional sluice gates. It 

created water logging and flooding inside polders and increased salinity in the soil resulting in agricultural loss 

and damage. This is a significant factor for the higher rate of losses inside the embankment. The maintenance 

of sluice gates was a challenge till then. 

c. Shelters for livestock 

As observed by the study team, there was no shelter for livestock during disasters. Every cyclone affected 

domestic animals and caused massive loss and damage for this reason. This is why people did not go to cyclone 

shelters, leaving their livestock at home. Sometimes this situation led to the death of human lives. Such a 

situation was true for both sides of the embankment. 

d. Cyclone shelters 

As reported by the FGD participants, the number of cyclone shelters was insufficient for them. Many of them 

could not make space in the shelters. The shelters were found inside the embankments; they were mostly used 

by the villagers of the inside locations (Figure 4.43). However, the villagers from the outside locations were 

unwilling to travel far distances while those centres got filled by the nearby inside villagers. 
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Figure 4.43: Shelter Taken by the Respondents 

Vulnerability of women from the gender perspective 

Women came out to be more vulnerable, and they faced disasters like cyclones more miserably. The study found 

that a great majority of the respondents agreed that women were vulnerable (44% agree strongly and 50% 

simply agree), and a very few (6%) of them held that men and women were in the same danger of disaster events 

(Figure 4.44). The study also found that nearly 8 percent of the families married off their under-18 girls to cope 

with the post-disaster situation.  Because of social restrictions and gender roles, women were at broad risk of 

physical injury and death in the disaster. More generally in Bangladesh, as well as more particularly in the study 

areas, women’s clothing came out to be obstacles for easy moving in disasters. The traditional sharee, the main 

form of attire for women, with over 15 feet long, became the cause of death for many women in the cyclone 

history of Bangladesh. The death ratio from disasters was 1 man to 4 women (Neumayer & Plümper, 2007). From 

the FGD responses and personal observations, it was found that the collection of drinking water was mainly 

done by the female members of the family. In the dry season, when the rainwater ran out, many families had to 

go for collecting water from Pond Sand Filter (PSF), and sometimes they needed to walk nearly two kilometres. 

While walking long distances to collect water, women fell prey to physical abuse and harm (Sorensen et al., 

2018).  
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Figure 4.44: Perception of Women's Vulnerability to Disasters 
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 5. ANALYSIS OF RESEARCH FINDINGS 

This study presents the extent of loss and damage on either side of the coastal embankments in four villages of 

three districts.  The study found that people living outside of the embankment had less amount of land of their 

own, and they were landless in most cases. They were living outside of the embankments because they did not 

have any land of their own inside the embankments. Fishing was their main occupation, and those who were 

involved in cultivation were dependent on others’ land. With the increasing fallout of climate change, the 

frequency of natural disasters increased, and the number of fishing days for the coastal people also decreased. 

People in the study areas could not do well in education because of their poverty and lack of opportunity. Most 

of the houses of the respondents were made of iron sheets and wood, which made their houses structurally 

weak and vulnerable to any strong external shock from physical hazards like cyclonic events. In this case, the 

outside people suffered much as they were more exposed to the sea. The crisis of drinking water was increasing 

day by day in the study areas. They mostly depended on rainwater for drinking water. Freshwater ponds were 

mainly situated inside the embankments, where the people also had access to the PSF. The suffering of the 

outside people was greater regarding the collection of drinking water every day. They were dependent on fuel 

wood for cooking purposes. The outside people had limited access to electricity, and most of them depended 

on solar energy. The average income of the inside and outside people differed very little by around BDT 1,700.  

This study was more concerned with assessing the extent of loss and damage on both sides of the embankments, 

and the findings revealed that the inside people faced more loss and damage in terms of absolute damage 

compared to the people in the outside locations. But as the outside people were relatively poor and their 

suffering was much more. The inside people who were involved in fish farming faced higher losses and damage 

during cyclonic events as the farms were inundated by seawater. Outside fishermen lost their nets and boats 

and lost fishing days resulting in a greater amount of monetary loss. The four cyclonic events under assessment 

affected three districts differently. While in Barguna and Satkhira districts, the inside people suffered much more 

in terms of loss and damage than the outside people, the outside people from Bagerhat District suffered to a 

great extent as the households there were damaged by both cyclones named Sidr and Bulbul. The same pattern 

of loss and damage from the slow onset even, namely the intrusion of seawater inside loss and damage, was 

more than that for the outside locations in Barguna and Satkhira districts. In Barguna, agriculture was severely 

affected by salinity, but in Satkhira, salinity affected fish farming more. As for the non-economic loss and 

damage, the outside people suffered more than their counterparts from the inside locations because of their 

higher degree of exposure to the seas, and the people there had less access to fresh water sources. The 
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 respondents mostly suffered from water-borne diseases, but hypertension was increasingly becoming a concern 

for them.  

So, it is evident that there were differences in the context of loss and damage on both sides of the embankments. 

We tried to identify the reasons behind the differences in loss and damage. The study found that people living 

inside the embankments had houses on their land, and most of the houses were a bit expensive for being made 

of iron sheets. Cyclones affected those houses and caused more losses to them. On the other hand, people living 

outside of the embankments had less expensive houses made of a mix of wood and iron sheets which were less 

expensive. So, on average, the loss of households was less in the outside locations by absolute mean.  

The people who had their own lands faced more loss and damage as they were involved in agricultural activities. 

The outside people either had very limited or no land to do agricultural activities. Although the difference in 

average income was little between the inside and outside locations, there were a good number of people who 

earned very little in the outside locations. 

The study found that there were significant differences in the preparedness against disasters by the inside and 

outside people. People living inside the embankments usually took many precautions to combat disasters, and 

those who had taken preparation faced less loss and damage. 

The study also tried to identify if there was any relationship between government services and loss and damage. 

The findings show that those who did not receive government services faced more loss and damage than those 

who received them. The contrast between the inside and outside locations of the embankments was not 

significant relative to the government services in the study areas. The findings also indicate that most of the 

support other than training was provided for those farmers who had been affected by disasters. The villagers 

have many complaints against the livestock department regarding the transparency of work and bribes for free 

services. In the case of the fisheries department, support also shows that those who suffered most in the 

disasters received more support. There were instances of minimizing loss and damage through aquaculture 

advice, training, and fingerling support inside the embankments. Given the worse situation trapped in, the 

government should lay more emphasis on the people living outside of the embankments.  

The embankments played vital roles in the life of the study areas. They took their embankments as their shield 

against any disaster. But that’s mostly for the inside people. The outside people often built houses beside or on 

the embankments as they either did not have or had a limited amount of land. In the study areas, the 

embankments were found to protect crops for the inside people from the loss and damage by tidal surges. The 

study team observed poor management of embankments, especially in their repaired sections. A sluice gate is 
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 another important water structure to protect the inside people against loss and damage. After the storm surge, 

the seawater remained stagnant for prolonged periods inside the poldered areas as the water could not drain 

out through dysfunctional sluice gates. In many places, there were no water management committees in 

function. The Bangladesh Water Development Board (BWDB) had the mandate to look after dikes, levees, and 

embedded sluice gates and do repair works, but the contract and sub-contract systems of the BWDB could not 

come up with the goods. The department was in lack of manpower, and there was less collaboration between 

them and the local government institutions for the maintenance of the embankments. 

The study found that considering the number of people, the number of cyclone shelters was few there. Since 

there was no provision for constructing cyclone shelters outside of the embankments by the government, the 

people living outside of the embankments often did not get space after travelling a long distance. This situation 

often discourages outside people from going to the cyclone shelter during disasters. There were other reasons 

behind this as well. One of the reasons was that they did not want to leave their houses, leaving behind their 

cattle and poultry as there was no shelter for livestock. A livestock shelter could help to reduce loss and damage 

in the livestock sector. 

Besides the government, non-government organizations were working in the study areas to reduce the suffering 

of the people. They mostly suffered from a lack of pure drinking water. NGOs like Christian Commission for 

Developing in Bangladesh (CCDB), World Vision Bangladesh (WVB), and Nowabeki provided them with large 

plastic containers for rainwater harvesting, installed Reverse Osmosis (RO), Pond Sand Filters (PSF) to reduce the 

drinking water crisis. NGOs like CCDB were working there to build the resilience of the climate-vulnerable people 

through various adaptation and mitigation measures. The support from the local government institutions was 

not only inadequate, but the political influence was also rampant in the study areas. 

The study also found the extent of women’s vulnerability in the study areas. Over 90 percent of people agreed 

that women were more vulnerable due to their physical ability, responsibility, social culture, and norms.  

 

Policies and Intervention by the Government to Address Climate Change and Loss and Damage 

Bangladesh has formulated several policies to address climate change. The country signed the Paris Agreement 

back in April 2016 and ratified the agreement in September 2016, and started contributing in November 2016 

(Climate Change Profile: Bangladesh, (MoFA). Bangladesh also developed National Action Plan for Adaptation 

(NAPA) between 2003-2005 with support from GEF and NAPA, and it was updated in 2009. In 2008, Bangladesh 

prepared a new Bangladesh Climate Change Strategy and Action Plan (BCCSAP) deriving priorities from the 
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 NAPA, which was further updated and revised in 2009. Bangladesh also mainstreamed climate change 

adaptation and mitigation in many policies and plans, e.g., Coastal Zone Policy2005, the National Water 

Management Plan, the National Water Act 2013, the Master Plan for Agricultural Development in the Southern 

Region of Bangladesh 2012, the National Agricultural Policy 2018, and the Food Policy’s Plan of Action, 2008- 

2015. Bangladesh established Climate Change Unit and Climate Trust Fund to enhance the adaptive capacity of 

climate-vulnerable communities to address climate change adaptation and mitigation issues through 

technological advancement, financing capacity-building activities to reduce climate impact on the people as well 

as making post-disaster responses. Bangladesh brought adaptation and mitigation measures into focus in the 

policies and interventions but could not show much progress in addressing the loss and damage issues; rather 

kept an eye on the negotiation progress in the Conference of Parties.  

The Coastal Zone Policy 2005 (section: 4.3) reports that an insurance scheme will be initiated for the poor 

farmers as a coping measure after disasters. Bangladesh is also making an effort to develop a national 

mechanism to address loss and damage issues, and a national steering committee and a technical working group 

have been formed for this purpose to oversee a two years pilot program to address different aspects of loss and 

damage, including both extreme and slow-onset events (International Centre for Climate Change and 

Development, 2018). No further update was found from this working group, however. 
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 6. CONCLUSIONS AND RECOMMENDATIONS 

In the present study, CCDB made an effort to assess the extent of loss and damage caused by climate-induced 

events. The study found that loss and damage caused by cyclones were widespread, and almost all the people 

were affected in the study areas directly or indirectly. The people of the coastal region are most vulnerable to 

climate-induced disasters, especially cyclones, storm surges, sea-level rise, salinity intrusion, and droughts. The 

affected communities suffered direct loss and damage in a variety of ways, including the loss of houses, crops, 

fish farms, and fishing assets, all of which had practical consequences for their livelihoods and food security. 

Their economic condition was substandard except for those involved in shrimp farming. Agricultural land was 

decreasing in the coastal areas owing to a higher rate of sea-level rise and a higher rate of salinity intrusion. 

Cyclones affected all in the areas - the poor lost their houses, lives, and suffered ill health, and the well-off lost 

assets. In the sudden onset events, poor people were most affected, and the slow-onset events mostly affected 

the well-off who had agricultural land. After the cyclonic disasters, seawater entered the embankments and 

stayed for a prolonged period which reduced the fertility of the soil and caused a scarcity of fresh drinking water. 

Once there were an adequate number of sluice gates to drain out water from the inside, but in the course of 

time, most of them disappeared. Those sluice gates were meant to drain out the salt water and keep fresh water 

for irrigation which facilitated agriculture in the study areas. Although the sluice gates were found dysfunctional, 

the embankments still played significant roles in the lives of the villagers who depended on them for survival 

from the risk of physical hazards. The coastal embankments mostly influenced the people living inside in various 

ways; they saved them from storm surges and protected their crops and their houses. Despite knowing the 

devastating effects of natural disasters, people in the study areas were not found concerned much about taking 

shelter, which was concerning matter of great concern indeed. The government had to force the people to leave 

the danger zone and take refuge in the nearby cyclone shelters during Fani and Bulbul. The people waited for 

the signal to hit the danger mark. Many of them informed the study team that the signal 7/8 was very normal 

to them. However, it was good that they all got information about red signals through megaphones, flags, TV, 

community volunteers, and other forms.  

The government services extended as immediate support for these people were very limited after the disasters. 

Therefore, more support from the government is required to ensure fresh drinking water for the respondents 

by way of excavating ponds, setting up Reverse Osmosis plants, and setting up large reservoirs for storing 

rainwater or other low-cost advanced technologies. Not only setting up new water plants but also water 

governance must be ensured. People’s coping capacity must be increased through several interventions, 

particularly through upgrading their economic condition to minimize the impacts of loss and damage. 
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 People living in the coastal area are vulnerable irrespective of locations - inside or outside of embankments. The 

outside people are more vulnerable because they are exposed to the coast. Cyclones with tidal surges affect 

them first. They do not have safe places to go as they have no land of their own. Resettlement or relocation of 

these people will save their lives. But relocation far from the coast will also hamper their livelihoods as they are 

mostly dependent on fishing in rivers and the sea.  Still, the number of cyclone shelters is insufficient, and many 

people do not get space in shelters during the sudden onset events. Therefore, the number of shelters must be 

increased.  

All the fishermen must be brought under the social safety net programs, and good governance must be ensured 

for good distribution of government support to them. Advanced agricultural technology is now available, and 

climate-resilient agriculture now offers a promising solution. The agriculture department must come forward 

with climate-resilient agricultural technologies where people will be able to grow rice, vegetables, and fruits on 

their land and around their homesteads. Massive awareness programs from the agriculture department are 

needed to make the farmers understand salinity-tolerant species of crops to minimize the losses caused by 

climate-induced disasters. Pulses and sunflowers grow well on salinity-affected soil. Therefore, growing these 

crops will be more beneficial for the farmers.  

Almost every household rears livestock in coastal villages, but in most cases, they do not derive benefit from this 

activity. The livestock department should come forward with schemes for the people who are more interested 

in rearing domestic animals to a large extent for economic benefit. People need shelters for domestic animals 

called killa as well during disasters. Therefore, the livestock department should take the initiative to construct 

killas; otherwise, it would not be possible to reduce loss and damage emanating from disasters.  

A list of recommendations from the findings of the study is as follows.  

I. Development of a comprehensive mechanism to assess both economic and non-economic loss and 

damage at the local level 

 Bangladesh needs a comprehensive mechanism to assess loss and damage caused by climate-induced hazards. 

The coastal people must be involved in developing the loss and damage assessment mechanism since they 

constitute the core part of the vulnerable people. While making any compensation for loss and damage, the 

local people should be consulted. The opinion of local people and their needs must be considered while 

developing the loss and damage assessment mechanism. 

8. ii. Creation of diversified green employment opportunities 

There is a lack of employment opportunities in the coastal region, and many people migrate to the cities in 

search of employment opportunities. The government has taken the initiative to establish 100 special economic 
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 zones. The coastal area must get priority to have such zones. The coastal region is full of rivers and canals, so 

transportation costs will be less than in other economic zones. 

iii. Resettlement of the people living outside the embankment 

However, it may not be possible to shift the polder embankments to cover households of the outside locations, 

The people who are living outside of embankments are more likely to face severer disasters in the future as the 

frequency and intensity of cyclones are showing a tendency to increase, and the sea-level rise is also rising faster. 

However, it may not be possible to shift the polder embankments to cover households of the outside locations 

to save the lives of those people; resettlement of them to the inside of the embankments is required. The 

government may consider establishing cluster villages inside the polders to rehabilitate them. 

iv. Engagement of local community and youth in embankment management 

It is a fact that the management of embankments is poor, and the BWDB also faces difficulties in managing large 

polders because of inadequate manpower. Therefore, the government may consider including the local 

government institutions and youth groups in the management of polder embankments, especially the Union 

Parishads, along with Union Disaster Management Committees.  

v. Inclusion of a community-led approach in the planning of development works 

In Bangladesh, the development works are mainly conducted using the top-down approach, and the government 

is the prime development actor of the country. Various government departments, such as agriculture, fisheries, 

and livestock sectors, take many initiatives for the betterment of the local people, but most of them are planned 

without consulting the grassroots-level end-users. Participatory approaches such as PLA (Participatory Learning 

and Action), a community-led approach, should be made use of for the effective planning of projects for the 

local people. 

vi. Establishment of good governance 

Good governance must be established at all levels for the proper distribution of support and services among the 

people. There should be transparency at all levels of the distribution of goods and services. 

vii. Construction of multipurpose community-led cyclone centres  

There is no alternative to cyclone centres for saving the lives of coastal people from the risks of hydro-

metrological hazards such as a cyclone. Still, there are an inadequate number of cyclone centres in the coastal 

areas, and they are not properly managed. Many people do not leave their houses to save their domestic 

animals. Therefore, steps need to be taken to construct an adequate number of kills to reduce the loss of 

domestic animals of the people of the coastal areas.  

 



 

 
 
97 | P a g e   
 

Loss and Damage 

  

Appendices 

Annex Table 4.1: Total Household Loss from major cyclones (Sidr, Aila, Fani, Bulbul) inside and 
outside of the embankment over the past 12 years (2007-2019) 

A. Sidr (2007) 

Asset Type Barguna Bagerhat Satkhira Overall Total 

Inside Outside Inside Outside Inside Outside Inside Outside 

Paddy 3,367.2 4,615.9 591.0 716.0 60.0 - 4,018.2 5,331.9 9,350.1 

Vegetable 286.5 961.0 50.0 66.0 10.0 - 346.5 1,027.0 1,373.5 

Cattle 4,787.0 3,010.0 165.0 1,061.0 205.0 7.0 5,157.0 4,078.0 9,235.0 

Poultry 791.7 5,997.6 38.5 219.1 65.8 5.0 896.0 6,221.7 7,117.7 

Fish-farm 2,064.0 972.7 159.0 658.0 1,171.0 20.0 3,394.0 1,650.7 5,044.7 

Fishing 4,833.5 17,304.0 - 13.0 343.0 10.0 5,176.5 17,327.0 22,503.5 

House 9,465.0 13,113.0 732.0 2,557.0 1,885.0 25.0 12,082.0 15,695.0 27,777.0 

Total 25,594.9 45,974.2 1,735.5 5,290.1 3,739.8 67.0 31,070.2 51,331.3 82,401.5 

 

B. Aila (2009) 

Asset Type Barguna Bagerhat Satkhira Overall Total 

Inside Outside Inside Outside Inside Outside Inside Outside 

Paddy 176.0 192.0 88.0 18.0 40.0 - 304.0 210.0 514.0 

Vegetable 105.0 41.0 - 8.0 39.5 - 144.5 49.0 193.5 

Cattle 751.0 315.5 - 66.0 1,533.5 18.0 2,284.5 399.5 2,684.0 

Poultry 38.0 76.0 - 32.0 272.0 5.0 310.0 113.0 423.0 

Fish-farm 338.0 94.0 21.5 261.0 5,697.0 - 6,056.5 355.0 6,411.5 

Fishing 400.5 1,321.0 - - 758.0 130.0 1,158.5 1,451.0 2,609.5 

House 362.5 872.0 15.0 487.5 5,151.5 230.0 5,529.0 1,589.5 7,118.5 

Total 2,171.0 2,911.5 124.5 872.5 13,491.5 383.0 15,787.0 4,167.0 19,954.0 

 

C. Fani (2019) 

Asset Type Barguna Bagerhat Satkhira Overall Total 

Inside Outside Inside Outside Inside Outside Inside Outside 

Paddy 301.5 188.0 102.0 50.0 - - 403.5 238.0 641.5 

Vegetable 528.0 85.5 5.0 13.0 - - 533.0 98.5 631.5 

Cattle 27.0 22.0 - - - - 27.0 22.0 49.0 

Poultry 16.5 78.0 - 9.5 11.0 - 27.5 87.5 115.0 

Fish-farm 35.0 62.8 2.0 15.0 266.5 - 303.5 77.8 381.3 

Fishing 303.5 581.0 - - 75.0 - 378.5 581.0 959.5 

House 279.0 240.5 9.0 46.0 336.8 - 624.8 286.5 911.3 

Total 1,490.5 1,257.8 118.0 133.5 689.3 - 2,297.8 1,391.3 3,689.1 

 

D. Bulbul (2019) 

Asset Type Barguna Bagerhat Satkhira Overall Total 

Inside Outside Inside Outside Inside Outside Inside Outside 
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 Paddy 165.0 256.0 69.0 154.0 - - 234.0 410.0 644.0 

Vegetable 10.0 20.0 12.0 26.0 1.0 - 23.0 46.0 69.0 

Cattle 5.0 60.0 - - 73.0 8.0 78.0 68.0 146.0 

Poultry 26.7 36.7 - 23.7 54.6 3.8 81.3 64.2 145.5 

Fish-farm 42.0 110.0 15.0 72.0 3,458.0 - 3,515.0 182.0 3,697.0 

Fishing 399.5 860.5 - 12.0 287.0 20.0 686.5 892.5 1,579.0 

House 615.0 624.9 22.5 165.0 1,463.8 9.0 2,101.3 798.9 2,900.2 

Total 1,263.2 1,968.1 118.5 452.7 5,337.4 40.8 6,719.1 2,461.6 9,180.6 
Source: Household survey 2020, CCDB-CCP 
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Annex Table 4.2: Annual average value of loss and damage caused by climate-induced 

hazards disaggregated by inside and outside locations per year 

(in thousand BDT) 

Type of hazards Inside Outside Overall 
 

Extreme weather events 19.0 22.5 20.6 

Slow-onset events 6.0 1.3 3.8 
Tables 3.7 and 3.10 

 

Annex Table 4.3: Per household loss and damage caused by four extreme weather events per 
year 

(in thousand BDT) 

Name of hazards Barguna Bagerhat Satkhira Overall 

Sidr 20.2 9.4 3.0 14.8 

Aila 1.4 1.3 10.8 3.6 

Fani 0.8 0.3 0.5 0.7 

Bulbul 0.9 0.8 4.2 1.6 

Total 23.3 11.9 18.5 20.7 
Source: Table 3.4 

 

Annex Table 4.4: Annual average value of loss and damage caused by four extreme weather 
events to households inside and outside of the embankment 

Name of hazards Inside Outside Overall 
 

Sidr 10.6 19.4 14.8 

Aila 5.4 1.6 3.6 

Fani 0.8 0.5 0.7 

Bulbul 2.3 0.9 1.6 

Total 19.0 22.5 20.6 
Source: Table 3.7 

 

Annex Table 4.5: Annual average value of loss and damage to various assets of sample 
households caused by four cyclones 

(in thousand BDT) 

Asset Type Inside Outside Overall 

Paddy 1.7 2.3 2.0 

Vegetable 0.4 0.5 0.4 

Cattle 2.6 1.7 2.2 

Poultry 0.5 2.5 1.4 

Fish farm 4.5 0.9 2.8 

Fishing 2.5 7.7 5.0 

House 6.9 7.0 6.9 
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Total 19.0 22.5 20.7 

Source: Table 3.8 
 
 

Annex Table 4.6A: Annual average economic loss and damage to various assets of sample 
households caused by four cyclones over the past 12 years 

A. Barguna District 

(in thousand BDT) 

Asset Type Inside (124 hh) Outside (172 hh) Overall (296hhs) 

Paddy                           2.7                           2.5  2.6 

Vegetable                           0.6                           0.5  0.6 

Cattle                           3.7                           1.7  2.5 

Poultry                           0.6                           3.0  2.0 

Fish Farm                           1.7                           0.6  1.0 

Fishing                           4.0                           9.7  7.3 

Household                           7.2                           7.2  7.2 

Total                         20.5                         25.2  23.3 

 

Annex Table 4.7B: Annual average economic loss and damage to various assets of sample 
households caused by four cyclones over the past 12 years 

B. Bagerhat District 

(in thousand BDT) 

Asset Type Inside (19 hh) Outside(43 hh) Overall (62hhs) 

Paddy                            3.7                           1.8  2.4 

Vegetable                            0.3                           0.2  0.2 

Cattle                            0.7                           2.2  1.7 

Poultry                            0.2                           0.6  0.4 

Fish Farm                            0.9                           1.9  1.6 

Fishing                              -                             0.0  0.0 

Household                            3.4                           6.3  5.4 

Total                            9.2                         13.1  11.9 

 

Annex Table 4.8C: Annual average economic loss and damage to various assets of sample 
households caused by four cyclones over the past 12 years 

C. Satkhira District 

(in thousand BDT) 

Asset Type Inside (102 hh) Outside (5 hh) Overall (107 hhs) 

Paddy                      0.1                        -    0.1 

Vegetable                      0.0                        -    0.0 

Cattle                      1.5                      0.6  1.4 

Poultry                      0.3                      0.2  0.3 
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Fish Farm                      8.7                      0.3  8.3 

Fishing                      1.2                      2.7  1.3 

Household                      7.2                      4.4  7.1 

Total                    19.0                      8.2  18.5 

 

Annex Table 4.9D: Annual average economic loss and damage to various assets of sample 
households caused by four cyclones over the past 12 years 

D. Overall 

(in thousand BDT) 

Asset Type Inside (245 hh) Outside (220 hh) Overall (465 hhs) 

Paddy 1.7 2.3 2.0 

Vegetable 0.4 0.5 0.4 

Cattle 2.6 1.7 2.2 

Poultry 0.4 2.5 1.4 

Fish Farm 4.5 0.9 2.8 

Fishing 2.5 7.7 5.0 

Household 6.9 7.0 6.9 

Total 19.0 22.5 20.6 
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 Annex Table 4.10: Construction of loss and damage categories to Standardize loss and damage to household assets 

Asset Type Inside Outside Construction of loss and damage categories based on their value 

Range Very high High Low Very low 

Barguna Bagerhat Satkhira Barguna Bagerhat Satkhira Highest Lowest 

Paddy 2.7 3.7 0.1 2.5 1.8 0 3.7 0 >3.2 2.2 – 3.2 1.1 – 2.1 0 - 1 

Vegetable 0.6 0.3 0 0.5 0.2 0 0.6 0 >0.5 0.4 – 0.5 0.3 – 0.4 0 – 0.2 

Cattle 3.7 0.7 1.5 1.7 2.2 0.6 3.7 0.6 >3.1 2.1 – 3.1 1.1 – 2.1 0 - 1 

Poultry 0.6 0.2 0.3 3.0 0.6 0.2 3.0 0.2 >2.27 1.52 – 2.27  0.76 – 1.51 0 – 0.75 

Fish farm 1.7 0.9 8.7 0.6 1.9 0.3 8.7 0.3 >6.2 4.2 – 6.2 2.1 – 4.1 0 - 2 

Fishing 4.0 0 1.2 9.7 0 2.7 9.7 0 >6.1 4.1 – 6.1 2.1 – 4.1 0 - 2 

House 7.2 3.4 7.2 7.2 6.3 4.4 7.2 3.4 >6.2 4.2 – 6.2 2.1 – 4.1 0 - 2 

Total 20.5 9.2 19.0 25.2 13.1 8.2 25.2 9.2 >22.7 15.2 – 22.7 7.6 – 15.1 0 – 7.5 
Source: Annex Tables 3.6A, 3.6B, and 3.6C 

Annex Table 4.11: Categories of loss and damage based on annual average loss and damage value 

Asset Type Inside Outside Construction of loss and damage categories based on annual average loss 
and damage value 

Range Very high High Low Very low 

Barguna Bagerhat Satkhira Barguna Bagerhat Satkhira Highest Lowest 

Paddy High Very high Very low High Low Very low 3.7 0 >3.2 2.2 – 3.2 1.1 – 2.1 0 - 1 

Vegetable Very high Low Very low High Very low Very low 0.6 0 >0.5 0.4 – 0.5 0.3 – 0.4 0 – 0.2 

Cattle Very high Very low Low Low High Very low 3.7 0.6 >3.1 2.1 – 3.1 1.1 – 2.1 0 - 1 

Poultry Very low Very low Very low Veryhigh Very low Very low 3.0 0.2 >2.27 1.52 –2.27  0.76 –1.51 0 – 0.75 

Fish farm Very low Very low Veryhigh Very low Very low Very low 8.7 0.3 >6.2 4.2 – 6.2 2.1 – 4.1 0 - 2 

Fishing Low Very low Very low Veryhigh Very low Low 9.7 0 >6.1 4.1 – 6.1 2.1 – 4.1 0 - 2 

House Very high Low Veryhigh Veryhigh Very high High 7.2 3.4 >6.2 4.2 – 6.2 2.1 – 4.1 0 - 2 

Total High Low Low Veryhigh Low Low 25.2 9.2 >22.7 15.2 –22.7 7.6 – 15.1 0 – 7.5 
Source: Annex Table 3.
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Annex Table 4.12: Total Household Loss from salinity inside and outside of the 

embankments over the past 12 years (2007-2019) 

Source: Household survey 2020, CCDB-CCP 

 

Annex Table 4.13: Standardization of loss and damage to household assets across study 
areas 

Asset Type Inside Outside 

Barguna Bagerhat Satkhira Barguna Bagerhat Satkhira 

Paddy High Very high Very low High Low Very low 

Vegetable Very high Low Very low High Very low Very low 

Cattle Very high Very low Low Low High Very low 

Poultry Very low Very low Very low Very high Very low Very low 

Fish farm Very low Very low Very high Very low Very low Very low 

Fishing Low Very low Very low Very high Very low Low 

House Very high Low Very high Very high Very high High 

Total High Low Low Very high Low Low 
Source: Annex Tables 3.7 and 3.8 

Annex Table 4.14: Annual average Loss from salinity over the past 12 years (2007-2019) 

 
Source: Household survey 2020, CCDB-CCP 

 

Asset  Barguna (#296) Bagerhat (#62) Satkhira (#107) Overall (#465) 

Type Inside(#124) Outside(#172) Inside(#19) Outside(#43) Inside(#102 Outside(#5) Inside(#245) Outside(#220) Total(#465) 

Paddy 6,102.04 942.56 440.99 350.88 210.12 - 6,753.15 1,293.44 8,046.59 

Vegetable 4,100.68 918.48 91.96 100.19 258.06 - 4,450.70 1,018.67 5,469.37 

Cattle 343.48 141.04 - - 22.44 - 365.92 141.04 506.96 

Poultry 38.44 290.68 - 9.03 102.00 - 140.44 299.71 440.15 

Fish-farm 45.88 137.60 - 49.88 5,515.14 - 5,561.02 187.48 5,748.50 

House 19.84 135.88 - 235.21 459.00 - 478.84 371.09 849.93 

Total 10,650.36 2,566.24 532.95 745.19 6,566.76 - 17,750.07 3,311.43 21,061.50 

Asset  Barguna (#296) Bagerhat (#62) Satkhira (#107) Overall (#465) 

Type Inside(#124) Outside(#172) Inside(#19) Outside(#43) Inside(#102) Outside(#5) Inside(#245) Outside(#220) Total (#465) 

Paddy 4.1 0.5 1.9 0.7 0.2 - 2.30 0.49 1.44 

Vegetable 2.8 0.4 0.4 0.2 0.2 - 1.51 0.39 0.98 

Cattle 0.2 0.1 - - - - 0.12 0.05 0.09 

Poultry - 0.1 - - 0.1 - 0.05 0.11 0.08 

Fish-farm - 0.1 - 0.1 4.5 - 1.89 0.07 1.03 

House - 0.1 - 0.5 0.4 - 0.16 0.14 0.15 

Total 7.2 1.2 2.3 1.4 5.4 - 6.04 1.25 3.77 
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