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ñClimateis a function of time. It

varies; it is subject to fluctuations;

it has a historyò

-Emmanuel Le Roy Ladurie (1929-)



First World Climate Conference

ÅIdentified the leading cause of 
global warmingas increased 
atmospheric concentrations of 
carbon dioxide

ÅExamined the possible impacts on 
specific activities such as agriculture, 
fishing, forestry, hydrology, and urban 
planning

ÅHighlighted the international 
community's emerging perception of 
the climate as a vital natural resource

ÅIt urged governments "to foresee and 
to prevent potential man-made 
changes in climate that might be 
adverse to the well being of 
humanity.ñ

WCCC-1, Geneva, 1979

Source: WMO



Extremes



Ability to Understand Extremes



Weather and Climate Extremes

Hot Extremes

Heavy 

Precipitation

IPCC AR6 2021



Too Little Water: Droughts

Source: IPCC, 2021



Increasing Extreme Rainfall Events (ERE)

ÅThe increasing trend of the intensity of ERE is clearly 
observed over India
ÅERE occurred almost in the entire year
ÅERE found to be dominant in July followed by June and 

September
ÅVery high ERE occurred in recent years in many locations
ÅExtreme precipitation events surged in western 

mountainous areas in Nepal.
ÅThe risk of 100-year extreme rainfall event already 

increased in Bangladesh
ÅRegional variation found in Pakistanôs monsoon precipitation 

trend

Samantaray et al.,2023;Talchabhadel et al., 2018; Rimi et al., 2022; Ullah et al., 2023.



Increased risk due to shift in 
the mean: An Example

p1 =0.0017 (1974 rainfall)
Return period, T1=1/p 1

=588 year

p2, with 12% increased in the 
mean rainfall in 2030
p2=0.0207
T2=48 year

Risk = T1/ T2 =588/48 =12 
times more likely to occur

Source: Warrick et al., 1996



Climate Change & Engineering Infrastructure

Why Climate Change is Important for Engineering Infrastructure

ÅMuch of South Asian infrastructure are aging & designed based on 
existing climate patterns. 

ÅThese designs need to be revisited to improve safety and protection for 
South Asians by incorporating climate change

ÅUnless climate change impacts are not addressed on infrastructure 
design and operation, public safety and interestcould be affected.

ÅPublic safety impacts: Disruption of life, injury, loss of life, relocation, 
etc.

ÅPublic interests: Business disruption and loss of employment, damage 
and destruction to infrastructure, environmental impact and high costs 
of repairs and replacement



Padma Bridge: CC 
Considerations

ÅConsideration of  several climatic parameters 
during the design process

ÅInclusion of  IPCC AR4 sea level rise scenarios in 
the design

ÅProjection of  rising water levels at the bridge site

ÅDesign discharge set at 151,000 m3/sec

ÅDesign velocity specified at 5 meters/sec 

Source: Ahmed et al., 2022



Water



Monsoon in the GBM Basins

Source: Mirza, 2003



River Discharge Characteristics
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Sensitivity of Runoff: Case of the Ganges Basin

Source: Mirza, 1997



Source: Mirza, 1997



The snow in the Himalaya region are depleting. The change threatens millions as the 

flow dynamics of rivers change.
Mountains and glaciers of Everest region> 5000 m

20061956 2019 (Same  Region, not 
same spot)

Photographs: Courtesy Jack D. Ives/The Mountain Institute/Fritz 
Müller and Alton Byers, Guardian and Kunda Dixit 



The assessment of this change needs to consider cascading impacts across the region.



The flow will resemble 

the state of earlier 

years. The exposure of 

landscape, people and 

infrastructure will 

increase exacerbating 

risks.

a) Normal snow fall and rainfall
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Will exacerbate 

drought condition. 

More springs will 

become dry 

affecting small 

irrigation and 

drinking water 

schemes. The 

rivers flows will 

dwindle and water 

at sharing 

instruments will be 

low and treaty 

provisions will be 

stressed. 

Ecosystem flow for 

freshwater diversity 

and people 

livelihood would 

b) Depleting snow will face less snow fall and deficient 

rainfall 

1954 agreement sets the water sharing 

modality 



Agriculture & Food Security



Number of Undernourished People on 
the Rise

Source: FAO, 2022



The concentration and distribution of food 

Insecurity by severity differs greatly across the 
regions of the world

Source; FAO, 2022



South Asia: Food Insecurity

Data Source: World Bank & Statista

0

5

10

15

20

25

2014 2015 2016 2017 2018 2019 2020 2021 2022

%
 S

h
a

re
 o

f 
P

o
p

u
la

ti
o
n



Climate & Cropping Pattern

Source: Brammer et al., 1996



Source: : IPCC AR5, 2014



Climate Change Challenges for Rice

ÅTemperature: Rising temperatures can significantly 
impact rice cultivation

ÅWater Scarcity or Irregularity: Cultivation is affected 
by variability in rainfall

ÅSea Level Rise and Salinity Intrusion: Coastal rice-
growing areas are vulnerable to sea-level rise

ÅPests and Diseases: Increased prevalence and 
distribution of pests and diseases could affect rice



Climate Change & Food Security

ÅEscalating global food insecurity, primarily driven by 
climate-related factors.

ÅWeather pattern alterations resulting from global 
warming, leading to occurrences of extremes

ÅBeyond a certain temperature threshold agriculture 
practices could be difficult.

ÅDeclining crop yields will result in a higher number 
of people falling into poverty.

ÅFood insecurity could lead to many health problems

Source: IPCC & World Bank



Human Health



CC & Human Health

ÅClimate hazards are increasingly contributing to a 
growing number of adverse health outcomes

ÅSeveral chronic, non-communicable respiratory 
diseases are climate-sensitive

ÅHeat is a growing health risk due to burgeoning 
urbanization

ÅExtreme climate events act  as drivers of 
involuntary migration & displacement

IPCC AR6 WGII 2022



ÅA significant increase in ill health and premature 
deaths from climate-sensitive diseases

ÅProjection of significant increase population 
exposure to heatwaves

ÅCC is expected to have adverse impacts on well-
being 

ÅIncrease in burdens of several climate-sensitive 
food-borne, waterborne, and vector-borne diseases

ÅFuture climate-related migration is expected to vary 
by region and over time depending on many factors

CC & Human Health

IPCC AR6 WGII 2022



Mitigation



Global Temperature Change

Data Source: NOAA, 2022

2022



Mean Concentrations of Atmospheric CO2 (1959-2022) 

Data Source: NOAA, 2023

(https://www.esrl.noaa.gov/gmd/ccgg/trends/data.html)

May 2023

424 ppm

AGGI2022 = 1.49

CO2 equivalent = 523 ppm



Annual GHG Index

ÅThe AGGI in 2022 was 1.49, which means that weôve turned up 
the warming influence from greenhouse gases by 49% since 
1990.

ÅIt took ~240 years for the AGGI to go from 0 to 1, i.e., to reach 
100%, and 32 years for it to increase by another 49%.

ÅIn terms of CO2 equivalents, the atmosphere in 2022 
contained 523 ppm, of which 417 is CO2 alone. The rest comes 
from other gases.

ÅCO2 is by far the largest contributor to the AGGI in terms of both 
amount and rate of increase.

ÅNote: The IPCC suggests that a constant concentration of 
CO2 alone at 550 ppm would lead to an average increase in 
Earthôs temperature of ~3ÁC.

Source: NOAA, 2023



Global Distribution of CO 2 Emissions 



Resilient Cities
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Why Emphasizing on Cities? 

Å Cities have a disproportionate impact on climate 
change Č mitigation

-55% of global population, 75% of CO2 emissions

Å Urban heat island effect. 

-warmer compared to non-urban surroundings

-Increasing pollution hazard



Å Cities are disproportionately affected by natural 
disasters and climate change. Č adaptation

-Port cities: 9% of global GDP exposed
-нл ǿƻǊƭŘΩǎ ƭŀǊƎŜ Ŏƻŀǎǘŀƭ ŎƛǘƛŜǎ ŀǊŜ ŜȄǇƻǎŜŘ

ÅCities stand at the forefront for preventive
measures, emergency preparedness, and response.

Why Emphasizing on Cities? 



Climate Tipping Points

ÅCurrent levels of GHG emissions risk triggering 
climate tipping points (TPs).

ÅTPs are the shifts in the climate system that cause 
devastating irreversible changes.

ÅMany parts of the climate system are sensitive to 
tipping

ÅCertain tipping points being triggered now when 
global warming stands at roughly 1.2°C.

ÅHalting warming at 1.5°C would reduce the chances 
of triggering multiple climate tipping points

Source: McKay et al, 2022.)



Climate Tipping Points

(1) The melting of the Greenland ice sheet is accelerating

(2) The West Antarctic Ice Sheet (WAIS) is vulnerable to 
collapse

(3) Atlantic Meridional Overturning Circulation (AMOC) could 
shut down

(4) One fifth deforestation of Amazon rainforest could trigger 
crossing of its tipping point 

(5) Thawing permafrost

(6) Warming ocean could push ENSO past tipping points



Climate Tipping Points

Source: McKay et al, 2022.)



Greenland Ice Sheet The West Antarctic Ice Sheet (WAIS)

Atlantic Meridional Overturning 
Circulation (AMOC) Amazon rainforest



Strategic Direction

ÅEncouraging collaborative research initiatives involving specialists from across 
South Asian nations.

ÅCreating alliances with global entities, research establishments, and financial 
backers.

ÅAdvocating interdisciplinary research to tackle intricate, interrelated challenges.

ÅEnabling the exchange of knowledge through workshops, seminars, and digital 
platforms.

ÅEnhancing expertise and delivering training to researchers, policymakers, and local 
communities.

ÅEcho the South Asian Voice to the Global Leaders

ÅReframe the South Asian Cooperation in the current climate context 



Framework

ÅFostering cooperative research endeavors that engage experts from all South
Asian countries.

ÅForging partnerships with international organizations, research institutions,
and funding sources.

ÅPromoting cross-disciplinary research to address complex and interconnected
issues.

ÅFacilitating the sharing of knowledge through workshops, seminars, and
online platforms.

ÅStrengthening skills and providing training to researchers, policymakers, and
communities at the grassroots level.

ÅStrengthening people to people cooperation on shared strength of South Asia.



The Role of South Asian Research Hub

The South Asian Research Hub will play a pivotal role in our region

Providing decision-makers with current, fact-based data and information for 
decision making.

Fostering innovation and achieving excellence in research.

Establishing a network of collaboration among scientists, scholars, and 
policymakers, development actors and communities.

Enhancing resilience at the community, regional, and national tiers.

Serving as an exemplar of global cooperation in addressing worldwide 
climate challenges.



ñWe cannot solve our problems with the same level 
of thinking that created themò

-Albert Einstein

ñSpeed is irrelevant if you are going in the wrong 
direction.ò

-Mahatma Gandhi





Empowering the waves: Feminist climate movement 

building through community-based ecosystem 

management in coastal Bangladesh
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climate change: We must acknowledge 

ÅWorsening Crisis (IPCC AR6): IPCC's Sixth Assessment Report warns of an escalating 
climate crisis driven by human activities.

ÅTemperature Rise (IPCC AR6): Global temperatures have increased by 1.2°C, causing 
extreme weather events.

ÅVulnerable Communities (Oxfam): Oxfam highlights disproportionate impacts on 
vulnerable communities, leading to poverty and displacement.

ÅUrgent Action Needed (Greenpeace, Current Position): Greenpeace emphasizes the 
need for rapid emission reductions, renewable energy, and sustainable practices.

ÅGlobal Cooperation (Paris Agreement, 2015): International cooperation under the 
Paris Agreement is crucial, but more ambitious goals and financial support are 
required.



Bangladesh is highly vulnerable to climate change despite
contributing very little to global greenhouse gas emissions
(0.56%).

Hotspots of climate change and ranked the seventh extreme
disasterrisk-prone country in the world asper the report from the
GlobalClimateRiskIndex2021

Communitiesof coastal districts rely on industries like fishing,
agriculture, and forestry, which are dependent on natural
resources.

Socio-economicconditions and limited participation in decision-
making processeshinder accessto resourcesand environmental
justicefor coastalcommunities.

Developmentprogramsby the governmentand non-governmental
organizations have yet to effectively address poverty and
sustainabilityconcernsin the coastalareas.

52

Background



Situation Analysis 
Deforestation and Environmental degradation

Source: Deforestation Mapping of Sundarbans Using Multi-Temporal Sentinel-2 Data & Transfer Learning

  Examining the Ecosystem Service Values Due to LULC Changes: A Case Study on Cox's Bazar, Bangladesh



1972 1990 2023

Chakaria-Sundarban Mangrove 
visible

Chakaria-Sundarban
Land Transformation

Chakaria-Sundarban
Shrimp Farm

Situation Analysis 
Deforestation and Environmental degradation



Situation Analysis
Climate Change GENDERED EXPERIENCES

CC Gendered 
Experience 

Violence

Early Marriage 

Reproductive 
Health Care 

Less Exposure 
to Decent 

Work

Education: 
School 

Dropout 

Inequality 

ÇAmong 146 countries, Bangladesh has 
been ranked at 139th position for 
ǿƻƳŜƴΩǎ economic participation and 
opportunity (Global Gender Gap Report 
2023)

ÇWomen are at the bottom of the power 
structure and have the least power, 
privileges, and resources

ÇOnly around 7.5% of 5.8 million rural 
enterprises are women-led (International 
Growth Centre, LSE)



Moni Biswas - one 
of the major 
victims of climate 
change in 
Assasuni, Satkhira



AnwaraBegum ςthe 
worst victim of climate 
change from 
Moheshkhali, 
Bangladesh



20122023 2016

3 rotation croplandPowerplant Sand-filled area

Situation Analysis 
Non-inclusive development



Looking Dipper

I. Participatory Study on Feminist 

Climate Actions

II. Participatory research on 

climate change-induced loss and 

damage

III. Intersectional Gender Analysis

IV. Strategic and Impact 

Assessment of Projects 

V. Green Business Assessment 



At a glance: Economic loss and damage

VEconomic loss and damage accounts for about 20% of annual household income

VGreatest damage to housing-related physical assets (house, garden, etc.)

VLoss of drinking water facility is the most common among other assets

VThe higher the dependency on natural resources (land, waterbody, etc.), the higher 

the loss and damage

VHigher total loss and damage in the south-west region as well as high dependency on 

fisheries and livestock

VLimited attention in the south-east area by GOs and NGO interventions



At a glance: Non-Economic loss and damage

VWomen suffer more non-economic loss and damage in all areas

VMost common loss and damage involve physical injury during extreme events like 

cyclones, health problems from personal hygiene due to water logging and salinity 

intrusion

VLoss of biodiversity in fisheries and agriculture are related to higher economic loss 

and damage in south-west

VLoss of productivity of land over the years



!ǘ ŀ ƎƭŀƴŎŜΥ ²ƻƳŜƴΩǎ tŜǊŎŜǇǘƛƻƴ ŀƴŘ 9ƳǇƻǿŜǊƳŜƴǘ

Shyamnagar Assasuni Koyra Chakaria Moheshkhal

i
Female-headed family 16.98% 15.38% 6.49% 10.98% 4.76%

Earning members

1-2 members 

(80.88%), 

2-4 members 

(19.12%) 

1-2 members 

(74.29%),

2-4 members 

(25.71%)

1-2 members 

(80.43%),

2-4 members 

(19.57%)

1-2 members 

(81.63%),

2-4 members 

(18.37%) 

1-2 members 

(88.33%),

2-4 members 

(11.67%)

Major disasters
Saline Water, Cyclone, 

Floods, River erosion

River erosion, 

Salinity, Floods, 

Waterlogging

Drought, River 

erosion, Salinity, 

heavy rainfall

Saline Water, 

Cyclone, Floods

Cyclone, Flood, 

River erosion.

Compensation to Female 16.92% 8.57% 10.87% 8.16% 1.67%

Females Covered by SSN 18.18% 88.24% 14.29% 26.67% 68.89%

Female-led movement to 

overcome climate & 

disaster

1.47% 5.71% 0.00% 0.00% 0.00%



Harsh Reality: The Undeniable Truth

VBreaking Barriers: Women as the Unsung Heroes of Climate Resilience

VShifting the Balance: Sufferings are always with the women, but are we creating 

exposure for them? 

VUnlocking the Climate Code: Is Bangladesh's Policy Truly Gender-Inclusive?

VFrom Grassroots to Advocacy: Is it easy for grassroots women Participants to become 

Climate Advocates? 

VFrom Margins to Mainstream: Is Climate Advocacy Becoming an Elite Agenda? 

/ƻƴƴŜŎǘƛƴƎ ǘƘŜ 5ƻǘǎ Χ



Feminist Climate Movement

Climate 
Justice 

Gender 
Justice 



Understanding the
Feminist Climate
Movement

The feminist climate movement 
seeks to address gender issues 
in the context of climate 
change. This movement takes a 
broader intersectional 
approach that encompasses a 
wide range of gender-related 
inequalities and seeks to 
reshape the entire narrative 
surrounding climate action. 



Feminist 
Climate 

Movement 

Addressing 
Gendered 

Impacts CC

Environmental 
Activism

Awareness and 
Justice 

Building

Policy 
Advocacy 

Empowerment  
and 

Knowledge

Partnerships 
and 

Collaboration



Blue Economy and Inclusive 
Development for Climate Justice 

(BID4CJ) 



What are we Aiming For? 

Empowered coastal
communities to nurture
healthy ecosystemsand a
climate-just economy in
southwest and southeast
Bangladesh through
feminist climate
movements, ecosystem
restoration, and ethical
businessdevelopment.



Theory of Change (ToC)

Coastal Communities of Bangladesh have an Equal Share of the Benefits of Healthy Ecosystems and 

a Climate-Just Economy.

Coastal communities, especially women 

and marginalized people have increased 

power over decisions that affect their lives 

and livelihoods and practice stewardship 

on ecosystem management and economic 

development.

Revitalized ecosystems equitably benefit 

the most marginalized people in the 

community

Coastal communities and businesses benefit 

from climate- and gender-just economic 

development. Working with the government, 

private sector, and local communities

Feminist Climate 

Movement Building Ecosystem Restoration
Resilient Livelihood 

and Private Sector 

Engagement



Outcome1 : Coastalcommunities,especially

women and marginalized people, have

increased power over decisions that affect

their livesand livelihoods.

At least 10,000 marginalizedpeople will be

able to raisegrievanceswith duty bearersand

get involvedin coastalecosystemmanagement

efforts to influence both public and private

sectorpolicies

Outcomes



Outcome 2 : Restoredecosystemsbenefit the

most marginalizedpeoplein the community.

Aimingto enhancethe collectiveeconomicvalue

of ecosystemgoodsand servicescreatedfor the

community in Bangladesh'scoastalareaswhile

lowering climate risks and shocks to the

community& ecosystem

Outcomes 



Outcome 3: Coastalcommunities and businesses

benefit from climate- and gender-just economic

development.

Working with the government,private sector, and

local communities, BID4CJ will develop

participatory and inclusive business models (at

least 50) that include the ŎƻƳƳǳƴƛǘȅΩǎinterests,

the environment,andthe enterprisesthemselves.

Outcomes



THANK YOU

ADDRESS PHONE SOCIAL MEDIA WEBSITE

House: 367, Road : 28, 
Mohakhali DOHS 1st, 
2nd & 5th Floor, 1206

01713286967 https://www.oxfam.or
g/en/what-we-

do/countries/banglad
esh

https://www.facebook.com/oxfamGB
https://www.instagram.com/oxfamgb/?hl=en
https://www.pinterest.co.uk/oxfamgb
https://twitter.com/oxfamgb




P1.1 Factors and Potential Climate-induced 
Migration in Coastal Belt of Bangladesh

Mizanur Rahman, ZereenSaba, AsmaAktherPopy, Khaled Md. MehzabinAlam, 
UmmeHani Asha, and MusratJahan Momo



Introduction

Coastalbelt of Bangladeshis characterizedby climate-induced:

ÅSea-level rise

ÅSalinity intrusion

ÅCyclonesandStormSurges

Due to climatic-induceddisaster,fragile livelihoods leadingthe forced
migrationof coastalpeople.



Study Area

ÅPatuakhali
ÅBarguna
Å/ƻȄΩǎ .ŀȊŀǊ



Objective of the study

ÅTo explore the socio-economic factors behind the
climate-inducedforcedmigration

ÅTo identify potential climate displacementlocations
from Patuakhali, BargunaandCoxôsBazar.



Methods and methodology

Primary Data

Methods Quantity

Household Questionnaire Survey Total 620 

Coxôs Bazar- 248 (M 112, F 112, PWD 24)

Barguna- 155 (M 70, F 70, PWD 15)

Patuakhali- 217 (M98, F 98, PWD 21)

Focus Group Discussion (FGD) Total 27 (9 in each district)

Men, women,mixedgroup(maleandfemale),youth,personswith disability,

farmers,fisherfolk, forest-dependentcommunities,andmarketactors

Key Informant Interview (KII) Total 21 (7 in each district)

Department of Agriculture Extension (DAE), Department of Livestock

Services (DLS), Dept. of Disaster Management(DDM), Ward Disaster

ManagementCommittee, Union DisasterManagementCommittee(UDMC),

FinancialInstitute



Methods and methodology

Secondary Data
Methods Documents/Quantity

Relevant Policies and Act Migration Polcy, WaterPolicy, AgriculturePolicy, ForestPolicy, GenderPolicy were

reviewedandanalyzed.

Relevant Articles IPCC Sixth AssessmentReport (AR6), BangladeshClimate ChangeStrategyand

Action Plan (BCCSAP),National Plan for DisasterManagement(NPDM, 2021 to

2025), StandingOrder on Disaster-2019, 8th Five-Year Plan of Bangladesh,Delta

Plan, Integrated Coastal Zone ManagementPlan, National Plan on Water and

Sanitationfor hard to reacharea,CoastalEmbankmentImprovementPlan, Mujib

ClimateProsperity,WaterPolicy,AgriculturePolicy,ForestPolicy,GenderPolicy and

otherrelevantarticleswerereviewedandanalyzed.

Relevant Stakeholders 

and Institutions

Departmentof Agriculture Extension(DAE), Dept. of DisasterManagement(DDM),

Ward Disaster ManagementCommittee, Union Disaster ManagementCommittee

(UDMC), BangladeshWater Development Board (BWDB), and other relevant

organizations



Result and discussion

Occupation Barguna CoxôsbazarPatuakhali

Fishermen

Farmer

Small trader

Boatman

Day labor

Index

Low 0-33%

Medium 34-65%

High 66-100%

Occupational Vulnerability



Result and discussion

39.56%

9.05%

27.05%

0.00% 5.00% 10.00% 15.00% 20.00% 25.00% 30.00% 35.00% 40.00% 45.00%

Migration Threat

Patuakhali

Cox's Bazar

Barguna



Result and discussion
Livelihood Opportunity

 

8.61%
10.99% 12.45%

91.39%
89.01% 87.65%

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

90.00%

100.00%

Patuakhali Barguna Cox's Bazar

Yes No

50.41%

53.39%

51.85%

49.59%

46.70%

48.15%

42.00%

44.00%

46.00%

48.00%

50.00%

52.00%

54.00%

Patuakhali Barguna Cox's Bazar

Yes No

Employment scenario in the study area Primary livelihoods option changing scenario



Result and discussion



Conclusion

The climate change impacts also enhance human displacement and 

migration, where women and children suffer the most. Changes in 

ecosystem services impact local migration, income, and livelihoods. 

Permanent residency as one of the mandatory criteria for Social Safety 

Net (SSN), so migrated people donôt have access to SSN. 
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ñAssessment of Community Stewardship 
over Ecosystem Services within Climate 
Nexus: A Pathway Towards Locally-led 
Adaptation in Nijhum Dwip, Bangladeshò

Mehedi Hasan, Rafiul Alam
Climate Justice and Natural Resource Rights, Oxfam in Bangladesh



Introduction

VNijhum Dwip, the southern coastal part of the country is a dynamic island with its
enriched biodiversity that plays a pivotal role in serving essential ecosystem services.

V Nijhum Dwip faces numerous environmental challenges, including cyclones, forest
cover loss, and mangrove deforestation (Kumar, 2018; Kader, 2013; Islam, 2021;
Rahman, 2019).

V It is also home to around 30,000 people (BBS, 2011) who are highly vulnerable and
largely dependent on ecosystem services such as fishing, forest and on other natural
resources of that area for their livelihood. (Rahman et al., 2012a, 2012b).



Background of the study

VMarginalized communities harness ecosystem services are impacted by climate
change consequences and excluded from natural resource governance (Reid,
2016)

VOn top of that, Imposed restrictions are progressively intensifying the
vulnerabilities of marginalized coastal grower communities by limiting their
livelihood options. (Santos F D., Ferreira P L., Pedersen J S., 2022).

VBesides, stakeholders promote alternative income generating activities in the
name of protection ïresulting in displacement of primary growers from their
traditional works.



Objective of the study

Considering the situation, the study aims to assess community stewardship over 

ecosystem services in contrast to conservation restrictions (e.g. MPA) in Nijhum Dwip, 

Hatia Upazila, Bangladesh.

VExploring community rights and conflict sensitivity over ecosystem services amidst 

imposed restrictions and the interplay with climate-related factors. 

VTo assess the Spatiotemporal changes of landscape happened due to environmental 

and anthropogenic factors in Nijhum Dwip. 



Study 
Area



Methods and methodology
Methods and Techniques

Qualitative Technique 

Interviews with 
focal 

personals 
(KIIs)

Multi-Stakeholders 
(Govt and CSOs)

Focus Group 
Discussions 

(FGD)

Natural resource 
dependent community 

Geospatial Technique 

Data Acquisition

Image Pre-processing

Supervised Classification

LULC Change Detection

Result

Change detection 
of resources

Class Statistics

Change 
Measurement

Atmospheric 
Correction

Community rights 

and conflict within 

restriction 

Stressed situation 

due to socio-

environmental 

factors  



Result and discussion: Focus Group Discussion (FGD)

Thematic Areas                               Major Findings 

Impact resulted from imposed 
restrictions on natural resource 
dependent communities 

1. Fisherfolks were found to have  migrated from their own occupation. 
2. Artisanal fishing being compressed and becoming vulnerable to inherit traditional fishing. 
3. Predominant Power hierarchy prevails and large scall fisherfolks are equipped with more 

technologies leading to more capitalization in the system. 
4. Restrictions are eventually exacerbating  the underprivileged and vulnerable communities more 

marginalized. 

Women leadership in natural 
resource governance 

1. Women members involved in income generating activities, for instance weaving fishing net to 
ǎǳǇǇƻǊǘ ƭƛǾŜƭƛƘƻƻŘΣ ŘƻƴΩǘ ƘŀǾŜ ŘŜŎƛǎƛƻƴ ƳŀƪƛƴƎ ǇƻǿŜǊ ŀƴŘ ŎƻƴǘǊƻƭ ƻǾŜǊΦ

2. When the male member goes for fishing in deep sea , women members seem to be unwilling to 
move to cyclone shelters leaving their cattle behind.

3. Gender based violence (climate induced) existing at the household level, but the women were 
found reluctant to stand against it and to speak up. 

Livelihood opportunities being 
limited due to climate change 
impact 

1. Recurrent and intensive natural disasters coupled with the non-inclusive governance system 
bearing the hardest hit to livelihood sustainability.

2. Marginalized people can not come out from the circle of the poverty since they are compelled 
to mobilize financial resources in response to disasters.

3. There is an absence of a community-oriented insurance mechanism, and the community 
remains trapped within the cycle of indebtedness.

4. Alternative livelihood options are not welcomed most of the time by the local community. Ex: 
fisherfolks are unwilling to switch to farming activities. 

Data Coding Table



Result and discussion: Key Informant Interviews (KII)

Thematic Areas                                                         Major Findings

Conflict amongst stakeholders 1. Absence of cooperation and synergies amongst institutions.
2. Conflict arises in land use management.
3. Conservation efforts are being highlighted and alternative income-generating 

activities are promoted.
4. Land privatization vs Plantation 
5. Urbanization in the forest areas through infrastructure development.

Promoting alternative incomes, 
compensations and development 
initiatives 

1. Co-management groups established where the local communities govern the group. 
2. Power practices, transparency issues, high interest loan and exclusion of the primary 

growers contribute the inequality even  collaboration in the co-management group. 
3. The promotion of tourism poses a threat to the biodiversity and ecosystem.
4. Govt claims the increased fish catch and project implemented on creating 

alternative income sources during the ban period. 

Adaptation practices facilitated by 
the local stakeholder 

1. Community involvement in homestead and roadside plantation under a        
programme where community is sharing the profit for plantation and taking care of 
them.

Data Coding Table



Result and discussion: FGDs and KIIs 
(Interlinkage)

FGDs

KIIs



Result and discussion: LULC Changes at Hatiya
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Result and discussion: LULC Changes at ND
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V There has been a noticeable decrease in forested areas, with the expansion of settlements, 
domestic plantations, and agricultural cultivation being the primary causes. Another study 
conducted by Sobnam and Mamun, 2021 found same findings with additional reason of 
unauthorized logging for financial gain. 

V As shown in the research, another study by Ali et al. in 2021 highlighted the potential for further 
expansion of accreted land in the future subject to the improved management and protection of 
the mangrove forest

V Restrictions on fishing have adversely affected the income and livelihoods of vulnerable coastal 
fishers, as indicated by studies conducted by Brillo et al. (2019), Napata et al. (2020), and 
Aswathy et al. (2011). The research further highlights that these restrictions particularly impact 
small-scale fisherfolks to income loss due to the absence of rationale reparation mechanism. 

Result and discussion



Conclusions

V Imposed restrictions exacerbating vulnerabilities of marginalized coastal growers by shrinking their 

livelihood options while the powerful and large-scale business entities are getting benefited. 

VLack of synergies and conflict sensitivity lead to unplanned ecosystem management and natural 

resource governance.

VLocal stakeholders are promoting alternative income and livelihood alteration rather establishing 

community rights over ecosystem services.

VVery few women are engaged in income-generating activities and no decision-making authority.

V  Nonetheless, the overall study findings can be utilized in establishing inclusive community-based 

ecosystem management that would contribute towards climate adaptation and resilience strategies 

of the inhabitants of Nijhum Dwip. 
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Introduction

üTropical cyclones in the south-west of 
Bangladesh are the most prominent. 

üCyclone Amphan was one of the 
strongest tropical cyclones to strike in 
South Asia in May 2020, with a 
windspeed up to 180 kph and over 10 
feet tidal surges which tremendously 
affected the south-east coast of 
Bangladesh, especially Shyamnagar 
upazila.
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Background of the Study
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Background of the Study

üBangladesh is currently ranked as one of the foremost disaster-prone countries in 
the world and natural disasters like cyclones are likely to hit Bangladesh every 
year. The geographical location makes Bangladesh a cyclone prone area. Which is 
why Bangladesh has a long history of being hit by cyclones.

üThese cyclones can be destructive and needless to mention that these cyclone 
affect millions of lives.
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Background of the Study

üCycloneAmphanwasoneof thestrongesttropicalcyclonesto strikein SouthAsia
in May,2020 and affectedthe lives of aboutone million peoplein Bangladeshôs
coastalarea.

üThe cyclonebadly affected26 districtsandcauseddamageworth Tk 1,100 crore
alongwith adamageof 1.76 lakhhectaresof cropyield acrossthecountry.
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OBJECTIVES OF THE STUDY

üTo observe the socio-economic scenario of the study area.

üTo determine the vulnerability level based on cyclone Amphan.
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2. Methods and Methodology

2.1 Study Area
(Shyamnagar Upazila)

Due to its geographic location, 

low lying elevation and 

livelihood pattern, the region is 

at high risk to cyclones. It is at 

higher risk of cyclonic disasters, 

positioning second in the risk 

rank. 
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2.2 Sampling

A random sampling method was used to conduct the study

2.3 Parameters of Primary Data Collection- The questionnaire was structured 

with six components: social condition, livelihood strategies, awareness level, 

preparedness level, during disaster and after disaster

2.4 Data Collection

2.4.1 Primary Data Collection- Primary data for the study was collected through 

following instruments -   

üHousehold Questionnaire Survey

üFocus Group Discussion (FGD)

üKey Informants Interview
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2.5 Data Analysis

Descriptive analysis along with average base LVI 
and factor base LVI analysis method were used to 

analyse the data ï
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2.5.1 Livelihood Vulnerability Index (LVI): 

The major six components of the study were standardized using the following equation-

    ὭὲὨὩὼ     (1)

The next step was averaging the standardized major domains with the following equation-

    ὓ
В

     (2)

Where n= number of subdomains under the major domains

The livelihood vulnerability index was then calculated with the following equation-

    ὒὠὍ
В

В
     (3)

114



2.5.2 Factor Base analysis

To calculate the factor base LVI, the first step followed was to calculate the 

correlation matrix among the six major domains of the study

The table shows the highly positive 

relationship between two major 

components of the study
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2.6 Framework of the 

Study

116



3. Results and Discussion

3.1 Social Condition:

56%
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21%

House Type
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SANITATION SYSTEM
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Kacha
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The LVI  score for the social 

condition is .60 which 

indicates the poor scenario of 

the social condition. 

3.1.1 SOCIAL CONDITION VULNERABILITY

120



3.2 LIVELIHOOD STRATEGIES
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TheLVI of livelihoodstrategies

was.64determiningthepoor

conditionof themajorcomponent.

3.2.1 LIVELIHOOD STRATEGIES VULNERABILITY
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3.3 Knowledge Level

123

The study evaluated the knowledge level to be in a strong position as per the 

LVI (0.00)
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3.4 PREPAREDNESS LEVEL
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3.4 PREPAREDNESS LEVEL

15%

36%

20%

11%

9%

9%

Precautionary Steps for Cyclone

Rising the basement

Keeping dry food

Going to cyclone shelter

Keeping domestic animals
in safe place

Keeping documents in safe
place

Keeping first aid
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The study evaluated that 90% of 

the respondents took 

precautionary steps before 

cyclone Amphan.



3.4 PREPAREDNESS LEVEL
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3.4 PREPAREDNESS LEVEL
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3.4.1 PREPAREDNESS LEVEL VULNERABILITY

128

The LVI  for preparedness level 

is .50 showing the moderate 

vulnerability of the component



3.5 DURING DISASTER 
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Yes, 276, 
98%

No, 5, 2%

IF AFFECTED BY AMPHAN

Yes

No

48%52%

IF THE LOSS WAS WORSE THAN PREVIOUS 
DISASTERS 

Yes
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The LVI for the during 

disaster was calculated .42 

suggesting the comparatively 

good condition of the 

component than 

preparedness level (LVI .50)

3.5.1 DURING DISASTER VULNERABILITY

132



3.6 AFTER DISASTER
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70%

30%
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The vulnerability was 

evident (LVI) in the 

post-disaster state. 

The studyfound that 

the area's post-disaster 

status was poor.

3.6.1 AFTER DISASTER VULNERABILITY
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3.7 LVI (Average Base and Factor Base) of Six Major Components of 
the Study
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Major Component Sub Component Score 

Social Condition 
 

0.60 

House Type 0.65 

Water Source 0.67 

Electricity 0.50 

Sanitation 0.68 

Fuel 0.72 

Health Service 0.48 

Communication System 0.49   

Livelihood Strategies  0.64 

Livelihood Source 0.42 

Basic Need 0.62 

Income 0.88   

Knowledge Level 
 

0.00 

Knowledge 0.01 

Cyclone Warning Knowledge 0.00 

Dissemination 0.00 

Benefit from Cyclone Warning 0.00   

Preparedness Level 
 

0.50 

Feeling Safe 0.70 

House Safe 0.72 

Prepared 0.10 

Preparedness Steps 0.43 

Cyclone Shelter 0.36 

Distance of Cyclone Shelter 0.20 

Transportation System 0.86 

Cyclone Shelter Facilities 0.65   

During Disaster 
 

0.42 

Cyclone Warning before Amphan 0.00 

Dissemination Time 0.05 

Media 0.48 

Taking Shelter during Amphan 0.52 

Affected by Amphan 0.98 

Loss 0.48   

After Disaster 
 

0.70 

Immediate Support 0.84 

Long Term Support 0.98 

Overcome from Disaster Loss 0.30   

LVI  Average base Analysis 0.48 

Factor Analysis 0.49 

4.1 AVERAGE BASED AND 

FACTOR BASED LVI FOR 

THE MAJOR SIX 

COMPONENTS 

4. Conclusion
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4. Conclusion

üThe social condition and livelihood strategies show poor vulnerability with the 
LVI score .60 and  .64 respectively. 

üKnowledge level about the disasters is highly strong with (LVI 0.00)

üPreparedness level is moderately vulnerable (LVI .50)

üDuring disaster with LVI .42 is also moderately vulnerable

üAfter disaster scenario is the worst with a LVI .70 meaning highly risked 
condition of the domain.

üThe overall  LVI for average base analysis is .48 and for factor base analysis is 
.49 meaning the moderate vulnerability due to cyclone Amphan for the study area. 
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ÅBangladesh is particularly vulnerable to tropical cyclones due to

its geographical position, climatic variability, the occurrence of

tropical cyclone re-curvature in the funnel-shaped bay, and the

shallow continental shelf (Rahman, 2022).

ÅDue to the changing climate, these regions become more

susceptible to the adverse impacts of storm surges, saline

water intrusion, and other dangers associated with cyclones.

ÅUnderstanding Bangladesh's vulnerability to tropical cyclones in

the context of climate change is crucial for developing targeted

adaptation strategies, mitigating risks, and safeguarding lives

and livelihoods.

Background of the study

Source: Banglapedia, 2021



Aim and Objectives of the study

Aim:

The broader aim of this study is to analyze the evolving vulnerability of Bangladesh to tropical

cyclones in the context of changing climatic scenario.

Objectives:

ÅTo explore the climatic variability associated with tropical cyclogenesis in the Bay of Bengal.

ÅTo investigate the vulnerability of Bangladesh to tropical cyclones under this climatic

variability.

ÅTo review the initiatives and adaptation policies implemented by Bangladesh in response to

this vulnerability.



Materials and Methods

ÅThe historical records of the temperature

database of Bangladesh were compiled in

Microsoft Excel by four climatic years (1901-

1930, 1931-1960, 1961-1990, and 1991-

2020).

ÅThe Bay of Bengal SST data was

extracted by analyzing NetCDF data from

NASA Ocean Color in ArcMap from 2002 to

2022.

Figure: Methodological Workflow



Results and discussion

ÅThe annual mean temperature of the four climatic

years exhibits an ascending trend with an R2

value of 0.8443.

ÅThis suggests a significant 84.43% association

between the temperature and climatic years.

ÅThe trend of the cyclonic events of these four

climatic years shows an R2 value of 0.3972.

ÅThis indicates a 39.72% relationship between

the tropical cyclone frequency and climatic years.
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Results and discussion

Various in-depth maps of the sea surface temperature have been produced for the years 2002

to 2022 to demonstrate the variations in surface temperature across the Bay of Bengal.



Results and discussion

The graphs show that from 2002 to 2022, the average annual low SST was 20.64ÁC to

24.89ÁC and the average annual high SST was 33.95ÁC to 37.54ÁC. Particularly, the high SST

values promote conditions of tropical cyclone formation in the Bay of Bengal.
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Results and discussion

ÅThe movement and distribution of tropical cyclones

in the Bay of Bengal have been analyzed in ArcGIS

from 1960 to 2022.

ÅThe map shows that the mean and median center of

the tropical cyclone distribution is centered in the

northern region of the Bay of Bengal.

ÅThis indicates serious threats to the southwestern

and south-eastern coast of Bangladesh.



Results and discussion

ÅThe pie chart depicts the declining scenario of loss of

human life caused by tropical cyclones in

Bangladesh from 1985 to 2023.

ÅThe year 1991 exhibits the most significant loss of

life, while the year 2023 shows the least amount of

life loss.

ÅThe trend of loss and damage caused by tropical

cyclones shows a declining rate since 1985.
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Results and discussion

ÅBangladesh has improved disaster

preparedness by implementing measures

like the Cyclone Preparedness Programme

(CPP).

ÅInfrastructure, such as cyclone and flood

shelters, are designed to accommodate all

genders and disabled people.

ÅResources like boat ambulances, aid

warehouses, and digital information

centers, including Mujib Killa, have been

constructed.

Dhaka Tribune, 2019Dhaka Tribune, 2023

ICCAD, 2022Jagonews24, 2022



Conclusion

ÅBangladesh's diversified strategy for dealing with tropical cyclone vulnerability demonstrates

a commitment to safeguarding lives, livelihoods, and ecosystems.

ÅBangladesh's proactive actions serve as a model of disaster management and

adaptation techniques, highlighting the importance of community involvement,

advancements in technology, and policy frameworks.

ÅWhile these actions have considerably decreased the loss of life and property damage,

challenges remain, particularly in light of the increasing effects of climate change.

ÅContinuous efforts, investments, and international collaboration are required to boost

resilience, adapt to changing climatic circumstances, and maintain long-term development

in the face of tropical cyclone hazards.
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Introduction

ü Increasing vulnerability in coastal Bangladesh coastal due to global 
and regional climate change impacts

üDetrimental impacts predicted on economy, environment, society

üTraditional adaptation strategies do not help protect coastal 
ecosystems and biodiversity

üEcosystem solutions can reduce vulnerability, encourage adaptation



Contd.Χ

üSolutions for ecological, social and economic benefits for coastal 
resilience

üThe present world needs innovative and sustainable solutions to 
adapt to climate change impacts

üThe study will provide empirical evidence on the effectiveness of 
EbS from social science aspect

üHelp in decision and policy making process 



Research Objective

üTo explore the effectiveness of ecosystem-based solutions in reducing 
vulnerability and building resilience 



Conceptual Framework



Methodology
Research Design Qualitative and exploratory approach

Study Location Southwestern coastal region of Bangladesh, vulnerable to natural 

disasters specifically Dacope upazilla of Khulna

Sampling Technique Purposive sampling to select knowledgeable participants.

SampleSize Based on availability and willingness, aiming for diverse 

perspectives (8 participants)

Data Collection 

Methods

ÅKey informant interviews (KII) from ecosystem experts, in-depth 

interviews (IDI) from community members

ÅInterviews conducted in Bengali with consent and audio recording

Analysis of Data ÅCollected data were analyzed using thematic analysis

ÅLooking closely at the data to find common themes: repeated ideas, 

topics, or ways of putting things

ÅSummarizing the key points and presented the themes that emerged 

from the in-depth and key informant interviews



Key Findings

Growing environmental problems

Å Increase Temperature 
Å Salinity intrusion
Å Sea-level rise water level
Å Shift in seasonal patterns 
Å Prolonged Drought 

òOnly those who have access to 
pure water on their land can grow 
crops effectively, but most areas 
are affected by salinity ó



Drivers of Environmental Degradation 

1. Natural factors 
Å Natural disasters (tidal surge, cyclone, flood)
Å Tidal fluctuation
Å Soil erosion 

2. Human-induced factors 
Å Deforestation
Å Overfishing 
Å Pollution
Å Unsustainable Practices 
Å Unplanned Urbanization 

òIts tough for us to survive and 
bring food three times a day, thus, 
environmental concerns seems to 
be ôluxuryõ for usó



Ecosystem-Based Solutions for Coastal Environmental 
Issues

Integration of Ecosystem-based solutions recognized as important for environmental 
management 
Å Afforestation 
Å Eco-friendly agricultural practice
Å Rain water harvesting 
Å promoting sustainable aquaculture
Å Collective sustainable action 
Å Community-Based Water source Management
Å Protecting wetland 

òSimultaneously, we engage in fish 
cultivation within the pond and 
grow various vegetables on the 
floating shade. Further fruit trees 
planted along the pond's banks to 
meet our family's own needs.ó



Å Collaboration among multiple stakeholders
Å Implement integrated approaches
Å Tailored adaptation strategies based on traditional knowledge 
Å Commitment and dedication of local people
Å International support specially knowledge based interventions 

Factors contributing to the success of 
ecosystem-based solutions

òNow, We have many NGOs come 
here and help us in various 
activitiesó



Challenges in implementing ecosystem-based solutions

ÅAbsence of collaboration among stakeholders
ÅLack of modern technological development
ÅLess educational development and infrastructural development 
ÅLess understanding about the benefits provided by the natural 

ecosystems 
ÅSometimes community people are not willing to adapt with new 

systems 
ÅLack of accountability and transparency in local governance
ÅAbsence of effective monitoring

òWe have enough policies, laws 
and frameworks, but there is a 
huge gap in the proper 
implementation of  these laws and 
policies ó



Conclusion

Ç The findings of this study indicate that ecosystem-based solutions have played a 
significant role in reducing vulnerability and building resilience among coastal 
communities
Mangrove forests, the implementation of rainwater harvesting systems, and the 
adoption of sustainable agricultural practices emerged as effective strategies

Ç Challenges and barriers to the implementation of ecosystem-based solutions were also 
identified
Less participation of local communities, weak governance structures, lack of enough 
scientific research, less integration of traditional wisdom, absence of collaboration 
among stakeholders, and no long-term planning and investment



Recommendations

Á Effective collaboration and engagement among various stakeholders
Á Strengthening awareness and education
Á Investing in research and innovation
Á Improving policy and governance frameworks

Further research is recommended to dig deeper into specific aspects of 
ecosystem-based solutions, such as their economic viability, social acceptability, 
and long-term effectiveness



Limitations of the Study

VLimited awareness or understanding of ecosystem-based solutions (EbS) 
among respondents particularly community people may have affected data 
quality and depth







Gender -based Vulnerabilities at the Cyclone 
Shelters in Coastal Belt of Bangladesh; a study 

in Hatiya Upazila

Mahbubur Rashid Ories
Advisor: Dr. Md. Mostafizur Rahman

Bangladesh University of Professionals, Mirpur Cantonment, Dhaka -1216.



Introduction

Natural Hazard -Induced Disasters Cyclone Shelter Affected Community 

Topography and 

geographical 

location 

More than 500 Cyclone 

Shelters  in Coastal Belt of 

Bangladesh [World Bank, 2022]

Condition of the shelters is 

deplorable ,

with the lack of proper hygiene 

conditions, safe residency, etc.



Background of the study

Cyclone 
Coastal Belt of 

Bangladesh
Poor Resident During 

Disaster Period

Vulnerability of 
Women

Gender -based

Violence
Limit access to 

Crucial Supplies

Impact the 
Health and Well -

being
Low Facilities

Gender -Based Vulnerability



Objective of the study

To identify and reduce the vulnerability of women in cyclone Shelters in 
coastal belts during catastrophe phases .

Specific Objectives,

ÅTo evaluate the current gender-based vulnerabilities and risks in Bangladesh's cyclone shelters,

including but not limited to violence, discrimination, and inadequate access to vital resources.

ÅTo identify specific hurdles and problems faced by women and girls in accessing and utilizing

cyclone shelters, and determine how these might be addressed by enhancing shelter design,

management, and services.

ÅTo provide recommendations for strengthening the safety, inclusiveness, and equity of cyclone

shelters in Bangladesh, with consideration for the needs and perspectives of women and girls.



Methods and methodology

Data 
Analysis

Analytical 
Framework

Study Area 
Analysis

Data 
Collection 

Base Line 
Study

Primary
Data

Transect Walk 

Questionnaire
Survey 

Focus Group 
Discussion 

Interview

Secondary 
Data

Literature 
survey 

Article 
Review

Newspaper
Report

Documentary
Video  

Final Result 



Methods and methodology

Census of 2011

Total Population

2,23,853 
Male 

2,28,610 
Female

Male-
Female 
Ratio

49.50:50.50

15 FGDs from 
local 

community 
people

5 FGDs from 
the 

Governmental 
and Non -

Governmental 
Organizationôs 

personnel

10 KIIs from 
Governmental 

Bodies of 
Upazila

Porishod

20 KIIs from 
the Local 

Community 
Personnel

Sample Size 273

178 Female and 94 Male

50% of 
Population 
Proportion

5% Margin 
of Error

90% of 
Confidence 

Level 



Methods and methodology

Gender Dynamics of Disaster Risk and Resilience (GDDRR) Framework

Global Facility for Disaster Risk Reduction and Recovery (GFDRR ) 

Gender Inclusive Approaches for better Disaster Risk Management. 

A new World  Bank  Group  report , Gender  Dimensions  of  Disaster  Risk  and 

Resilience  ï Existing Evidence, financed by GFDRR, shows how  disaster  impacts  

often  reflect,  and reinforce,  gender  inequality . This happens because the 

conditions driving disaster impacts are influenced  by gender  dynamics  of society

A Conceptual  Framework  for  considering  Gender  Dynamics  and Disaster  Impacts  adapted  from  

World  Bank  2012 and Hallegatte  et al. 2017



Methods and methodology

Gender Dynamics of Disaster Risk and Resilience (GDDRR) Framework

Disaster Effects and Gender Inequality:

Å Orange  circle : Effects depend on hazard type and severity, 

exposure, vulnerability, preparedness, and ability to handle 

disasters.

Å Purple  circle : Gender inequality arises from societal roles, 

affecting socioeconomic status and disaster preparedness and 

recovery.

Å Maroon  area: Factors causing disaster impacts and influenced 

by gender dynamics.

Å Different disaster effects can worsen gender imbalance, making 

recovery from future disasters harder.

Å Different impacts can make individuals less able to handle 

future disasters.




