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KEY FINDINGS 
• Bagerhat is sensitive to climate change shocks and stresses, including flooding and extreme storms, and  
 experiences frequent severe weather events including tropical storms and cyclones during the monsoon  
 season.
• Although the city displays limited resilience, there are opportunities to improve by investing in improved  
 infrastructure and urban planning. Flooding and lack of drainage capacity are among the main challenges facing  
 the municipality. Poor solid waste management further exacerbate the drainage issue. 
• Bagerhat’s resilience to climate-related extreme events is boosted by its early warning system. 
• The city’s resilience could be further enhanced by improving its integrated urban development planning and  
 increasing community participation in decision making. 
• Bagerhat’s economic and social resilience is supported by effective law enforcement, crime prevention, access  
 to criminal justice systems, and a strong sense of community in the city. However, there is a limited diversity  
 of livelihood opportunities and the city has no specific budget allocation for disaster response or supporting  
 businesses at times of crisis.
• Household-level surveys found that the most vulnerable households in Bagerhat reported that they  
 had good access to food supplies. However, there was a relatively high dependency on government  
 support services, suggesting that these households are less resilient when faced with a disaster or shock.

In 2018, the Asian Development Bank’s (ADB) Urban 
Climate Change Resilience Trust Fund (UCCRTF) visited 
the city of Bagerhat to conduct research on the city’s 
ability to cope with shocks and stresses from climate 
change. The study forms part of a wider assessment 
to measure resilience in 25 UCCRTF-supported cities. 
It provides a baseline assessment of Bagerhat’s 
resilience, based on a series of structured interviews 
with city officials and on surveys that were conducted 
with 103 households in vulnerable districts of the city. 
ADB and UCCRTF are implementing urban resilience 
projects in Bagerhat, the baseline results provide a 
basis for a better understanding of the impact these 
interventions have had. 
This document presents the results of the baseline 
study and provides an insight into the current perceived 
level of resilience across four key dimensions: health 
and wellbeing, economy and society, infrastructure 
and ecosystems, and leadership and strategy. The 
findings provide an indication of potential areas of 
future investment in infrastructure, governance or 
planning, that could help to further strengthen the city’s 
resilience. More detail about the methodology of the 
baseline study and how to interpret the results can be 
found at the back page of this document. 
Bagerhat, also known as the Mosque City of Bagerhat, 
is a UNESCO World Heritage site home to several 
mosques from the 15th century located on the edge 
of the Sundarbans. Tourists are attracted to the city 
for its architecture, though today Bagerhat’s economy 
is driven primarily by agriculture, with rice, sugarcane, 

wheat, jute, and potatoes among its main crops. 
Bagerhat is regularly exposed to climate-related shocks 
and stresses, such as flooding, tropical storms and 
cyclones, especially during the monsoon season.1 
Events like these are likely to become more frequent and 
severe due to climate change. Therefore, improvements 
to Bagerhat’s infrastructure, urban planning, and 
community preparedness are essential to strengthen 
its resilience. The baseline study, which collected 
primary data at the city and household level, found that 
Bagerhat requires investment to bolster its resilience in 
across all resilience dimensions. In particular, the city 
requires investment in urban planning to ensure that its 
future growth and investment is well targeted. Improved 
governance systems and targeted investment in critical 
infrastructure systems especially transport, water, 
sanitation and disaster prevention is also needed. 
ADB is investing in Bagerhat’s infrastructure, and these 
interventions are complemented by UCCRTF activities 
supporting several resilience interventions (see more on 
page 7). 

Introduction
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Bagerhat in the context of climate change 

 
Bagerhat is an ancient, coastal city with a population of 1.5 million2 lying on the western bank 
of the Bhairab River. The city is prominently flat and lies only two meters above sea level.3 
This means that the city is exposed to a variety of climate shocks and stresses, particularly 
to flooding and storm surge brought on by tropical cyclones. A UNESCO World Heritage site 
home to several mosques from the 15th century, Bagerhat’s economy is driven by agriculture, 
especially rice, sugarcane, wheat, jute, and potatoes farming.   
Climate change projections indicate that 
Bangladesh could experience a 1.5 C increase in 
temperature and 4% increase in precipitation, by 
mid-century.4 Sea levels in the Bay of Bengal are 
also expected to rise by around 27 centimetres 
or more over the same time period.5 Warmer 
temperatures are likely to result in more frequent 
and intense cyclones and storm surges, which can 
cause damage to roads and bridges, drainage, 
water supply, and sanitation systems, as well as 
threatening public health and safety.6

Urban flooding and a lack of drainage capacity are 
among the main challenges facing the municipality. 
All nine of the city’s wards experience intermittent 
flooding, to a depth of one meter and lasting up to 
five hours.7 Chronic waterlogging and the lack of 
drainage capacity, combined with poor solid waste 
management, further exacerbate the city’s lack 
of drainage capacity.8 Furthermore, despite 93% 
of the population having access to an improved 
water source, only 78% is piped. As groundwater 
sources are too saline for human consumption, 
many citizens rely on surface water stored in open 
water ponds which carries health risks.9 
In January 2019, Cyclone Fani triggered storm 
surges around 5 feet higher than normal tidal 
levels along the coasts of Bagerhat, displacing 
over 1.2 million people across Bangladesh.10  
Following such disasters, the city experiences 
increased pressure on resources due to influx of 

displaced people from rural areas.11 
Housing supply is a major concern in the city with 
16% of households living in “kutcha” houses, 
which are built using organic materials and are 
often located in areas of high-flood risk. The 
need for affordable housing is driving expansion 
of the municipality outwards, placing even greater 
pressure on already strained municipal systems, 
including its transportation system.12 
Poor urban planning has led to undirected 
urbanization in flood-prone areas, which increases 
the climate risk exposure of the population. Of 
specific concern are Wards 5, 7, and 8 which 
continue to expand beyond the municipal 
boundaries. This expansion into flood-prone 
areas, when coupled with an inability to actively 
pursue and enforce disaster risk reduction (DRR) 
measures, further increases the risk to the 
municipal population.13

Climate hazards have significant impact on those 
who rely on seasonal work. While no single 
industry dominates the city’s economic base, 
agriculture-based industries play a prominent role. 
Workers often migrate seasonally to find work or 
engage in marginal and irregular activities.14 As 
it can take several days for the water to drain, 
those who rely on ‘occasional’ work such as street 
vendors, rickshaw drivers, and day labourers are 
susceptible to losing their income. 
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City Resilience Profile
    

In 2018, ADB’s Urban Climate Change Resilience 
Trust Fund (UCCRTF) visited Bagerhat to conduct 
baseline assessment of the city’s resilience. The 
study assessed Bagerhat’s resilience in four key 
areas: health and wellbeing, economy and society, 
infrastructure and ecosystems, and leadership and 
strategy. The assessment scored these categories 
relating to twelve relevant goals of resilience, which 
are crucial in addressing a wide range of chronic 
problems or a sudden catastrophe.15 The scoring 
was based on structured interviews with key city 
officials. The overall scores for each resilience 
dimension and goal are shown in the diagram to 
the right. The analysis shows that Bagerhat scores 
poorly in the dimensions of ‘Health and Wellbeing’, 
and ‘Infrastructure and Ecosystems’, suggesting 
it needs major improvements in these areas to 
reduce the vulnerability of its residents, especially 
when faced with an emergency. However, in terms 
of leadership and strategy, Bagerhat demonstrates 
qualities that lend it resilience. The results of this 
baseline assessment are discussed according to 
each dimension in the coloured boxes below. 

 

LEADERSHIP & STRATEGY
Bagerhat’s resilience in this area is boosted 
by strong scores in relation to development 
planning (4.0) and the empowerment of 
citizens (4.2). The city has had a municipal 
Master Plan in place since 2010, however 
it is not yet legally enforced. Bagerhat’s 
resilience could be increased further by 
implementing the municipal Master plan and 
increasing community participation in urban 
planning and decision making.16 Resilience 
in this area could be boosted further by 
improving the efficiency of governance in the 
city (“effective leadership and management”: 
2.9). Particular attention needs to be paid to 
strengthening technical and administrative 
capacity for operation and maintenance of 
all municipal processes, equipment, facilities 
and infrastructure in the city.17 

HEALTH & WELLBEING
Continued reliance on climate-sensitive 
livelihoods, especially fishing, is one of the 
major causes of vulnerability for Bagerhat’s 
population.18 Diverse livelihood and employment 
opportunities, notably in the tourism sector, 
are needed to boost its resilience (“Diverse 
Livelihood and Employment”: 2.4). Bagerhat 
is well equipped with health facilities having 3 
government hospitals and 17 private clinics. 
However, poor quality housing, issues with 
the quality of the water supply, and poor 
drainage and sanitation infrastructure pose 
health risks to the population especially during 
emergencies (“Minimum Human Vulnerability” 
3.2). Bagerhat’s resilience is boosted by its early 
warning system. However the city’s resilience 
is undermined by ineffective coastal flooding 
infrastrucutre, and it does not have emergency 
plans and protocols in place (“Effective 
safeguards to Human Health & Life”: 2.6). 
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INFRASTRUCTURE & ECOSYSTEMS
Bagerhat’s infrastructure and ecosystems are 
generally underdeveloped, undermining the 
resilience of its citizens. Transport infrastructure 
within the city requires significant investment 
with 70% of the city’s roads in poor condition 
resulting from inadequate drainage, footpaths 
and lighting (“Mobility and communications”: 
2.3).19  Water supply is another significant concern 
with the city only providing 40 minutes of water 
connection per day. Drainage congestion, and 
inadequate waste management and sanitation 
also undermine resilience and degraded water 
quality (“Provision of critical infrastructure”: 
2.7).20 Bagerhat lacks infrastructure to reduce 
flood risk and informal settlements encroach on 
its water bodies. Furthermore, tidal and flood 
water levels regularly breach the height of the 
present embankments (“Reduced exposure”: 
1.7).

ECONOMY & SOCIETY
Bagerhat’s resilience in this area is undermined 
by the fact that it is economically over-exposed 
to shrimp farming and agriculture which are 
climate sensitive industries (“Sustainable 
Economy”: 3.3). There is no specific budget 
allocation for disaster response or supporting 
businesses at times of crisis. However, the 
baseline study suggests that Bagerhat’s 
resilience is boosted by a strong sense of 
community in the city (“Collective Identity & 
Community Support”: 4.0). The citizens have 
adequate access to police and the justice 
systems; however, more could be done to 
improve the safety of the public realm, especially 
with regards to street lighting and street quality 
(“Security & Rule of Law”: 3.9).

LE
AD

ER
SH

IP
 &

 STRATEGY 3.7

IN
FR

ASTRUCTURE & ECOSYSTEMS 2.2 ECONOMY & S
OCIE

TY
 3

.7

HEALTH & WELLBEING
 2.7



6

Alongside the city-level baseline study, UCCRTF also 
collected household level data to provide an indication 
of the perceptions of resilience in certain sections of 
the city’s population. The data collection was limited to 
103 respondents from wards where ADB infrastructure 
investments are planned or underway. The results 
provide an initial indication of household resilience 
perceptions, rather than a comprehensive assessment. 
For more information on the methodology please see 
the box on the back cover of this document. 
As a general indication of householders’ impression of 
the local community in Bagerhat, residents were asked 
to rate their community, on a scale of 1 to 5; with 1 
being the lowest rating and 5 being the highest, against 
four characteristics: i) Infrastructure and Services 
ii) Economic Opportunities (Diverse Livelihood); iii) 
Connected (internal and external linkages); iv) Organized 
(socially cohesive). 
As shown in Figure 1, respondents scored Bagerhat 
highest for community organisation (2.50), but 
relatively poorly for economic opportunities (2.01), 
connectedness (2.27) and infrastructure and services 
(2.35). Overall, Bagerhat scored 2.28; suggesting weak 
community resilience. However, these results may be 
influenced by the socio-economic position of many of 
the households that were interviewed for the survey. 
The household survey also assessed perceptions of 
resilience against five commonly used dimensions: 
i) Access to Basic Services; ii) Asset Ownership; iii) 

Adaptive Capacity; iv) Income and Food Access; and 
v) Social Safety Net. Scores against each of these 
dimensions were calculated as an averaged index from 
survey responses and secondary data.
As shown in Figure 2, perceived household resilience 
was highest for “income and food access” with 90% 
feeling that they had sufficient access to food. Levels 
of asset ownership and access to basic services were 
also relatively high, with 74% reporting that they owned 
assets and 75% of households saying they are aware of 
the availability of basic services in their area. Despite the 
aforementioned perception of relative financial security 
in Bagerhat, over half (53%) of households feel that 
they are still dependent on some form of government-
supported social program, suggesting that these 
households are less resilient when faced with a disaster 
or shock. 
To understand major shocks and stresses and their 
likely impacts, the residents of Bagerhat were asked 
about disasters and unexpected shocks and stresses 
that they had faced in the past five years. Overall, 
almost half of respondents to the household survey 
felt that their level of resilience was “medium” (47%) 
compared with 18% who felt they had relatively high 
levels of resilience and 35% who saw their resilience as 
“low”. As shown in Figure 3, over half of respondents 
also reported that their ability to recover from shocks 
was the same as before (50%), a further 14% felt that 
their ability to recover was better than before, and 15% 
felt that it was worse than before.

Household perceptions of resilience

Perceptions of community  Household resilience dimensions 

Figure 1 Figure 2
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Disaster Response in Bagerhat
The majority of respondents in Bagerhat reported that 
they had received an early warning before the last 
disaster (87%). These warnings were communicated 
effectively via multiple channels, the most popular of 
which were: radio (41%), television (71%), and from 
neighbours or relatives (43%). Only 61% of respondents 
indicated that they were aware of where to seek shelter 
or help when faced with a disaster, suggesting weak 
city-level mechanisms to create awareness.
Despite the effective early warning system in Bagerhat, 
most people did not move to another place to take 
shelter either before or after the last disaster (84%). 
This is likely due to several factors. Firstly, the most 
popular communications channels for receiving the early 
warnings were largely passive. Far fewer respondents 
reported receiving warnings via direct instruction from 
people who have received training such as community 
volunteers or disaster management committees (20% 
combined). 
Secondly, responses indicate that early warning 
information was not entirely accessible. Only 39% 
of respondents indicated that they were aware of 
where to seek shelter or help when faced with a 
disaster, suggesting weak city-level awareness raising 
mechanisms. Additionally, 86% of respondents were 
not aware of any members of the community who are 
trained to help during a disaster and very few people 
reported having received disaster preparedness training 

(12%). In fact, 38% of respondents did not evacuate 
during the last disaster due to lack of awareness of 
surrounding evacuation shelters. 
 

  

Ability to recover from shocks Early warning response 

Baseline work in progress in Bagerhat.

Figure 3 Figure 4
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Resilience interventions in Bagerhat

ADB and UCCRTF projects in Bagerhat
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Resilience in Bagerhat
According to the baseline assessment, the qualities 
that contribute to Bagerhat’s resilience include effective 
leadership within the government and community, 
and a strong sense of security and law. However, 
given the high-level of exposure to climate change 
and its impacts, there are several areas where the 
city can invest to strengthen the resilience across all 
four dimensions: health and wellbeing, economy and 
society, infrastructure and ecosystems, and leadership 
and strategy. 
Fundamental to these improvements is the need to 
establish a development control framework to prevent 
further unplanned expansion into high-risk areas. 
Similarly, integrated urban planning processes need 
to be updated, ratified and enforced to ensure the 
city can reduce its climate vulnerability and increase 
economic opportunities for its citizens. Addressing the 
very considerable infrastructure gaps will be crucial to 
its future development, especially with regards to flood 
protection, water supply, energy supply and transport. 
Overall, the results of the household survey appear to 
support the scores at the city level, with high levels 
of income and food access lending the populations 
resilience to shocks and stresses. However, the 
household survey also pointed to areas for improvement, 
especially regarding a high dependence on government-
supported social programmes that leave households 
highly susceptible to climate change impacts. 
Besides requesting local government assistance, 
strategies used to recover from these unexpected 
shocks include reducing expenditures on health and 
education; reducing the number of meals and the 
quantity of food per day; and seeking assistance from 
local Non-Governmental Organisations or family and 
friends. This use of severe strategies not only serve 
as a temporary fix in limiting loss and damages, they 
also negatively impact the economy through reduced 
expenditure on health, education and food. 
To begin to address these issues, ADB is supporting 
Bagerhat’s Coastal Town Environmental Infrastructure 
Project (CTEIP).21 This programme is facilitated by an 
$82 million loan and focusses on strengthening the 
climate resilience and disaster preparedness in eight 
vulnerable coastal pourashavas (municipalities).

Taking a holistic, integrated approach to urban 
development, the project will provide climate-resilient 
municipal infrastructure, strengthen institutional capacity 
of local government, and raise public awareness about 
improved urban planning and service delivery that 
can respond to climate change and disaster risks. 
Infrastructure investments include drainage and water 
supply, sanitation facilities, drainage systems, cyclone 
shelters, and emergency access roads and bridges. 
CTEIP aims to improve the wellbeing in coastal towns, 
increasing the climate and disaster resiliency particularly 
of the poor and women. 

Resilience building and the Urban Climate 
Change Resilience Trust Fund
To complement the ADB loan project, UCCRTF is also 
supporting several interventions:
 i) formulation of a participatory Climate Resilient  
  Integrated Urban Plan 
 ii) providing support to the development of  
  climate-resilient infrastructure and urban  
  planning; 
 iii) piloting a geo-spatial data tool, the ‘Spatial Data  
  Analysis Explorer (SPADE), to increase data  
  access
UCCRTF supported resilience planning in Bagerhat 
via a $1.6 million technical assistance under TA 8913 
which also covers the Bangladeshi cities of Faridpur, 
Cox’s Bazaar, Gopalganj, Kushtia, Mymensingh, and 
Patuakhali. The project identifies priority interventions in 
key areas by undertaking ward-level climate resilience 
vulnerability assessments, known as Rapid Urban 
Climate Change Assessments (RUCCAs). These 
RUCCAs inform the development of Climate Resilience 
Integrated Urban Plans (CRIUPs), which identify priority 
interventions, and provide actionable priorities over a 
five-year investment timetable. The project also includes 
consultations with local stakeholders, particularly the 
poor and vulnerable, and articulating the vision of a 
climate resilient city.
To improve infrastructure, UCCRTF has allocated a $6 
million grant as additional financing to the CTEIP loan for 
the cities of Bagerhat and Patuakhali. The project takes 
a holistic and integrated approach to urban resilience 
by simultaneously providing climate-resilient municipal 
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infrastructure and strengthening institutional capacity, 
local governance, and public awareness for improved 
urban planning and considering climate change and 
disaster risks. 
UCCRTF has also piloted SPADE; a web-based 
platform supported by UCCRTF that contains various 
geospatial data that can be used for consultation, 
project preparation, production of maps, and analysis 
of climate change impacts. Hosted on a centralized 
cloud-based server, the platform uses open-source 
technology to provide support to Regional Departments 
on their planning and spatial analysis needs. Bagerhat 
was one of five pilot cities covered by SPADE. The maps 
and socio-economic surveys carried out in the city have 
been digitized and are available on the platform.

Suggested future investments
The baseline assessment provides a snapshot of 
perceived levels of resilience in Bagerhat, it does not 
represent a full assessment of the investment needed 
to build urban resilience. However, the results of the 
study do suggest possible areas of focus for resilience 
investment. 
1. Increased investment in the quality of the 

Bagerhat’s water supply, and effective drainage 
and sanitation infrastructure. Poor infrastructure 
in this area poses health risks to the population, 
especially during emergencies. 

2. Improved transport infrastructure and internal 

transport links. This is to reduce congestion and 
improve air quality, to handle increased numbers of 
tourists and a growing population.  

3. Increased investment in water supply, 
transport, waste management and flood 
protection infrastructure. These directly 
influences Bagerhat’s ability to improve socio-
economic conditions and increase equitable access 
to economic opportunities. 

4. Economic diversification to build the city’s 
tourism infastructure. It will also help to boost 
employment opportunities and reduce poverty.

5. Strengthened efforts to foster community 
engagement and support in resilience planning 
and urban development. 
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The City Resilience Profiles are developed using the City Resilience Index. Developed by the Rockefeller 
Foundation and Arup, the CRI is a comprehensive, technically robust framework for measuring city resilience 
based on over five years of research and application in cites globally. For further information, visit: http://
cityresilienceindex.org/

The City Resilience Profile was developed by Arup for the ADB Urban Climate Change Resilience Trust Fund 
in partnership with Daira, Acclimatise, Plan International, and Oxford Consulting Partners.

FOR MORE INFORMATION ABOUT THE PROJECTS 
MENTIONED IN THIS DOCUMENT PLEASE VISIT: 

Regional: Promoting Urban Climate Change Resilience in 
Selected Asian Cities - Knowledge Management and Resilience 
Measurement for Urban Climate Change Resilience (Subproject 2): 
www.adb.org/projects/48317-003/main

Bangladesh: LINK NEEDED
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Methodology

The data presented in this document is derived from a baseline study conducted in 2018. In Bagerhat, data was 
collected at the city-level, and at the household level. In both cases, as the data is derived from interviews, the results 
should be considered as perceptions of the city’s resilience.

At the city level, data was collected through surveys with City Officials, surveys with identified key informants and focus 
group discussions. The city level methodology was adapted from the City Resilience Index, developed by Arup and the 
Rockefeller Foundation.  A comprehensive systems view of urban resilience, the framework is structured along four 
dimensions of resilience: health and well-being, economy and society, infrastructure and environment, and leadership 
and strategy. Underpinning these four dimensions, are twelve resilience goals that each and every city should strive 
towards in order to achieve resilience. The baseline study in Bagerhat, collected data pertaining to the resilience goals 
and relevant supporting indicators agreed for the purposes of measuring resilience for UCCRTF interventions.  A more 
detailed assessment, as designed for the City Resilience Index methodology can be undertaken separately with the 
city by request to Arup.  More information about the City Resilience Framework and City Resilience Index can be found 
here: https://www.cityresilienceindex.org. 

The household level data was derived from surveys with 103 residents. A larger sample size was not possible due to 
time and resource constraints, and while these results are not statistically significant, they provide a general indication 
of household perceptions of resilience. Survey information was used to test against five resilience dimensions: access 
to basic services; assets; adaptive capacity; income and food access; and social safety nets. Households were 
selected from the smallest administrative units in each city. In discussion with city and ADB officials, areas where 
physical interventions were planned were selected, along with those which were considered to be most vulnerable to 
climate impacts. As full household listings were not available, within these units, households were selected at random.

http://www.adb.org/projects/48317-003/main
https://www.cityresilienceindex.org.

