
Integrating Climate Change Adaptation into
Development Planning of Bangladesh

General Economics Division (GED)
Bangladesh Planning Commission

Ministry of Planning
Government of the People’s Republic of Bangladesh 

December 2021





Training Manual

Integrating Climate Change Adaptation into
Development Planning of Bangladesh

General Economics Division (GED)
Bangladesh Planning Commission

Ministry of Planning
Government of the People’s Republic of Bangladesh 

December 2021



2 Training Manual

Integrating Climate Change Adaptation into Development Planning of Bangladesh

Training Manual

Published in November 2021

Prepared and Published by

General Economics Division (GED)
Bangladesh Planning Commission
Government of the People’s Republic of Bangladesh
Sher-e-Bangla Nagar, Dhaka 1207, Bangladesh

This Training Manual has been prepared and printed with support from the project 
“Adaptation to Climate Change into the National and Local Development Planning” 
of Bangladesh implemented jointly by GED & GIZ funded under German Develop-
ment Cooperation

Number of Copies printed : 500 

Printed by 

Turtle
www.turtlebd.com
67/D, Green Road, Dhaka-1205v



3Training ManualIntegrating Climate Change Adaptation into Development Planning of Bangladesh

an environmental and developmental issue and it permeates all the 

well protected from its adverse impact and the growth path remains 

The training course ‘Integrating Climate Change   Adaptation into 
Development Planning of Bangladesh’ has therefore been developed 
with a view to  putting appropriate adaptation strategies and measures 

This training course has been developed based on an original 
training course titled ‘Integrating Climate Change Adaptation into 

Internationale Zusammenarbeit (GIZ) GmbH and the Organisation for 

developed this training course following a broad range of reviews 

from Centre for Environmental and Geographic Information Services 
(CEGIS) and Centre for Climate Change and Environmental Research 

The design and development process of this training course has been 

Foreword
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Adaptation

Adaptive capacity

Adaptive 
management

Autonomous 
adaptation

Climate change

Climate change 
commitment

Climate model 
(spectrum or 
hierarchy)

Climate scenario

Contextual 
vulnerability 
(Starting-point 
vulnerability)
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Coping

Coping capacity

Detection and 
attribution

evaluating the relative contributions of multiple causal factors to a change or event with an assignment 

Earth System Model 
(ESM)

A coupled atmosphere-ocean general circulation model in which a representation of the carbon 

Ecosystem-based 
adaptation

Emission scenario

Exposure

Evolutionary 
adaptation

Hazard

Impacts 
(Consequences, 
Outcomes) 
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Climate 
change in 

Bangladesh

Apply a climate lens to the 
National Development 

Plan of Bangladesh, 7FYP

Interpret 
climate data of 

Bangladesh

Assess risk Identify 
adaptation 

options

Select 
adaptation 
measures

Integrate 
adaptation into 
the Government 
Planning cycle

Local level: 
Take action 

at local level 
and beyond

Local level: identify 
climate stresses, 
vulnerability and 

resilience

Develop 
institutional 
capacity for 
adaptation

Develop a 
framework 

for M&E

This module provides an entry point to the topic of climate change (CC) and climate change adaptation /

change.
The module cannot provide answers to all questions the course participants may have. The module therefore, 
aims at alerting participants to important issues in the adaptation and mitigation debate.

 1.1 Learning objective for the exercise
 To provide a knowledge update on climate change basics.
 To link important technical climate change aspects and important topics of the international debate to the 

Bangladesh context.
This module provides basic information on CCA and CCM in the form of an input presentation. The presentation 
is followed by a question and answer session to clarify important issues of understanding and provide room 
for discussion.
The session provides the background information for the following modules of this training and aims at bringing 
all participants to a similar level of information.

 1.2 Introduction to Bangladesh

 1.2.1 Geography and Hydrology
Bangladesh covers an area of 147,570 square kilometre and is one of the largest deltas in the world 
consisting of three big rivers, which are the Ganges, Brahmaputra and Meghna. These three rivers meet 

delta and coastal zone and also most narrowly conceived. Bangladesh has a unique natural resource base and 

lies within 10 meters above mean sea level. Due to the rise in the average sea level, an increased area of the 

For water resource planning purposes, Bangladesh has been divided into 8 hydrological regions, which are the 
Northwest (NW), Northeast (NE), North-central (NC), Southeast (SE), South-central (SC), Southwest (SW), 
Eastern Hills (EH) and the main Rivers and Estuaries (RE). The 8 hydrological regions are shown in Figure 1 .1.
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  1.2.2 Demography

  1.2.3 Economy
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10000

8000

6000

4000

2000

0
FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 24 FY 25 FY 26 FY 27 FY 28 FY 29 FY 30 FY 31 FY 32 FY 33 FY 34 FY 35 FY 37 FY 38 FY 39 FY 40 FY 41

Per Capita GNI (BAU, in USD)

4755, FY31
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Table 1.1: Key features of Bangladesh

Feature Value Notes
Government
Population
Population growth rate

Major rivers One of the largest deltas in the world

GDP growth rate

other non-petroleum fuel

  1.2.4 Climate

  1.2.5 Environment/ Ecology
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Deforestation Pollution of air, 
water and land

 Over-fishing Encroachment 
of rivers

Conversion of 
wetlands into 

lands for 
agriculture and 

construction

Over-utilization 
of groundwater

Land 
degradation 

due to 
unbalanced 

use of chemical 
fertilizers

Obstruction of 
drainage 

channels in 
urban areas

Negative 
impacts from 
monoculture 
cultivation

Population 
pressure on 

land and other 
natural 

resources

  1.3 Climate Science and Basics

Impact of the 
liquid waste 
from Textile 
Sector on water 
resources

Table 1.2: Liquid waste from the textile sector

arsenic 
contamination 

floods

river erosion

cyclones and
storm surges

salinity ingress in
coastal areas'
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  1.3.1 Climate and Weather

weather

The term ‘climate

  1.3.2 Climate System
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  1.3.3 Global Warming

Most abundant greenhouse gasses  are water vapor (H2 2 4

2 3

changes in the atmospheric concentration of these gasses can lead to changes in temperature that make 

2

with high GWP will warm the Earth more than the same amount of CO2

human activity.

Less heat is able to be 
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2

2

2

Table 1.3: Global Warming Potential and Atmospheric Lifetime for Major Greenhouse Gases (IPCC 
AR4, 2007)

Greenhouse gas Chemical formula Global Warming Potential, 
100-year time horizon

Atmospheric Lifetime 
(years)

CO2
Methane CH4

CCl2F2
CHF3

gasses (like CO2

2

Table 1.4: Sources and Concentrations of Major Greenhouse Gases (IPCC AR5, 2014)

Greenhouse gas Major sources Pre-industrial 
concentration (ppb)

2011 concentration 
(ppb)

Cement production
Methane

Refrigerants 0
Refrigerants 0

0
Semiconductor manufacturing 0

400

390

380

370

360

C
O

2/p
pm

350

340

330

320

310

300

1955 1960 1965 1970 1975 1980 1985Year 1990 1995 2000 2005 2010 2015



Climate Change in 
Bangladesh

1

Training Manual

  1.3.5 Climate Change

Observed Changes
Extreme Precipitation

Increased Temperature

Increased Humidity

Sea Level Rise

Events
Air pollution and allergens

Increase in heat wave

Warmer air temperatures

Warmer water temperatures
Contaminated drinking water

Changes in enviroment & habitat
Severe storms

Flooding
Drought
Wildfires

Harmful algal blooms
Food insecurity

Health Impacts
Physical injury, drowning & death

Heat-related illness

Cardiovascular disease & stroke

Respiratory illness

Vector-borne illness

Displacement

Waterborne & Food-borne illness

Stress & mental illness

  1.3.6 Reasons behind Climate Change

Main reason behind climate change is anthropogenic greenhouse gas emissions that have increased since 
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Some anthropogenic reasons behind climate change can be divided into two main categories:

Deforestation: 2

Technologies:

Industry and fossil fuels:

Climate Change Process

Technology

Deforestation

Human
Activities

Industry and
Fossil Fuel

Salinity Intrusion Storm surge GW stress Flood Drought River Bank Erosion

Sea Level Rise Extreme Events

Shifting of season

Melting of Glaciers

Thermal Expansion Changed
Weather
pattern

Rise of
TemperatureRise of GHG

Increased Evaporation

Change in rainfall

  1.3.7 Evidence of Climate Change

Global Change

Increasing CO2:
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Increase in Global Temperature: The combined global land and ocean surface average temperature data 

for Concern (RFCs) and selected natural, managed and human systems (Source: Global warming of 

  

 Rising Sea Level:

Global anthropogenic CO2 emissions
Quantitative Information of CH4 and N2O emission time series from 1850 to 1970 is limited

Fossil Fuels, cement and flaring
Forestry and other land use

1850 1900 1950

Cumulative CO2
emissions

2000

1500

1000

500

0

2000 1750
-

1970
1750

-
2011

(G
TC

O
2)

(G
tC

O
2y

r)

40

35

30

25

20

15

5

0

G
lo

ba
l t

em
pe

ra
tu

re
 c

ha
ng

e
re

la
tiv

e 
to

 1
85

0-
19

00
 (O

C
)

2.00

1.75

1.50

1.25

1.00

0.75

0.50

0.25

0.00
1960 1980 2000 2020 2040 2060 2080 2100

Observed
warming

Human-induced
warming Climate uncertainty

for 1.5OC pathway

Current
warming rate

2017



Training ManualIntegrating Climate Change Adaptation into Development Planning of Bangladesh

 Increase in Greenhouse Gas Emission: Total anthropogenic GHG emissions have continued to increase 

 Increase in Global Precipitation: 

Sea level rise
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Local Change

overall development

 Average sunshine hours are declining for all over Bangladesh and declining rate is higher in West and 
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  1.3.8 Climate Change Scenarios

Table 1.5: Evolution of Climate Change Scenarios

Year Scenario name Used in IPCC report

First Assessment Report (FAR)

Second Assessment Report (SAR)

SERES- Special Report on Emissions Third and Fourth Assessment Report (TAR and AR4)

Representative Concentration Pathway (RCP)
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Table 1.6: Characteristics of RCPs

Scenario Component RCP 2.6 RCP 4.5 RCP 6.0 RCP 8.5
Greenhouse gas 
emissions

Medium-low mitigation Medium baseline and 
mitigation

High baseline

Agricultural area Medium for cropland 
and pasture cropland and pasture

Medium for cropland Medium for both 
cropland and pasture

Air pollution Medium-low Medium Medium Medium-high

  1.3.9 Climate Model 
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  1.3.10 Hazards

physical event or trend or physical impact that may cause loss of life, injury, or other health impacts, as well 
as damage and loss to property, infrastructure, livelihoods, service provision, ecosystems, and environmental 
resources. In this report, the term hazard usually refers to climate-related physical events or trends or their 
physical impacts. Figure 1.17 shows hazard class map for Bangladesh.

   eht   dna ymonoce nairarga yltsom ehT  .secruoser fo kcal dna ytilibarenluv s’noitalupop sti yb dednuopmoc
  snoitaN  detinU ehT .sdrazah ot desopxe noitalupop eht fo snoitces   egral   evael   ytisned   noitalupop   hgih

(UN)  2014  World  Risk  Report  named  Bangladesh  the  5th  most  ‘at  risk’  country  for disaster in the world. 
 Bangladesh.

Earth Balance Models (EBMs)
The oldest and simplest type of 
climate model which consider a 
balance of energy entering and 
leaving a system (i.e. the Earth). These 
models are one-dimensional in the 
direction of only the latitude of the 
Earth.

General Circulation Models 
(GCMs)
Represent physical processes in three 
dimensions, including the 
atmosphere, oceans, land, and the 
cryosphere, or sea ice and glaciers on 
land and more sophisticated than 
EBMs.

Regional Climate Models (RCMs)
Climate calculated by the GCM is used 
as input at the edges of the RCM for 
factors such as temperature and wind. 
This model use dynamic techniques to 
‘downscale’ the coarse GCM results to 
local detail.

Statistical Downscaling 
Model (SDM)
Use statistical techniques to 
‘downscale’ the coarse GCM results 
using the relationship between large 
scale predictors and local predictants 
like temperature and rainfall.
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Flood is an annual phenomenon generally 
affecting 30 per cent of the country, but up 
to 70 per cent in extreme years. Flood-related 
fatalities are decreasing, but economic losses have 
been increasing over the years. The government has 
been developing and implementing various measures 

Flood
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Bangladesh generally experiences 

are inundated during monsoon season 

the deltas in the South-Western part of 

03

02

04
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Year
Hazard

Inundation (%) Estimated Damage (USD Billion) Death toll

2004 2

43

Drought
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Cyclone and surge, tornado

DROUGHT CLASSES (RABI SEASON) 4)\
 Very Severe Drought  Very Slight to Nil
 Severe Drought  Severe & Moderate
 Moderate Drought  Moderate & Less Moderate
 Less Moderate Drought  Sunderbans
 Slight Drought  Forest
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Riverbank erosion
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Salinity intrusion
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Tsunami

Lightning 

  1.3.11 Exposure

  1.3.12 Sensitivity

in the atmospheric CO2
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Equilibrium climate sensitivity- Refers to the equilibrium (steady state) change in the annual global mean 
surface temperature following a doubling of the atmospheric carbon dioxide (CO2) concentration. As a true 

is often estimated through experiments in AOGCMs where CO2 levels are either quadrupled or doubled from 
pre-industrial levels and which are integrated for 100-200 years. The climate sensitivity parameter (units: °C 
(W m–2)–1) refers to the equilibrium change in the annual global mean surface temperature following a unit 
change in radiative forcing.

atmospheric carbon dioxide (CO2 ) concentration that is evaluated from model output or observations for 
evolving non-equilibrium conditions. It is a measure of the strengths of the climate feedbacks at particular time 

Sensitivity results from dependence on the environment for livelihoods, food, shelter and medicine; lack of 
access to decision making and justice, geographical context, a range of intersecting inequalities including 

these issues. More than 90 percent of the estimated 140,000 fatalities were women; their limited mobility, skills 
set and social status exacerbated their vulnerability to this extreme weather event.

  1.3.13 Adaptive Capacity

The ability of systems, institutions, humans and other organisms to adjust to potential damage, to take advantage 
of opportunities, or to respond to consequences. Adaptive capacity refers to the pool of assets (social, physical, 

individual, household or community may mobilize to build resilience to climate change impacts.

External stressors

Risks faced

Climactic & non
climactic stressors

Exposure

Potential
impact

Vulnerability

Adaptive
capacity

Existence of
adaptive measures

How much the
stressors affect the

system

How much a system is
stressed

Internal to community

Capacity of social
organisations to

implement

Sensitivity
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  1.3.14 Vulnerability

  1.3.15 Impacts of Climate Change

Global Impact
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Local Impact
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Sectoral Impacts

Due to the geographical location Bangladesh is one of the most vulnerable countries in the perspective of 

Agriculture, Livestock and Fisheries
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Energy Sector

Water Resources and WASH

Public Health

Forest & Biodiversity

Industries and Infrastructure Sector
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  1.3.16 Risk

Impact Vulnerability and Development Linkage

CC induced impacts

Sea Level Rise

Cyclone & storm surge

Floods

Drought

Riverbank erosion

Extreme Climatic events

Climate
Change and
Variability

Vulnerable sectors

Agriculture

Water & Energy

Public Health

Forest & Biodiversity

Fisheries and marine resource

Infrastructure & Settlement

Industry and Enterprise

Development threats

Food security

Water security

Health security

Livelihood security

Migration & refugee

poverty

Economic security

CLIMATE SOCIOECONOMIC
PROCESSES

IMPACTS

Exposure

RiskHazards

Vulnerability

EMISSIONS
and Land-use Change

Governance

Adaptation and
Mitigation Actions

Socioeconomic
Pathways

Natural
Variability

Anthropogenic
Climate Change

Climate Change Risk Assessment
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Establish the context
(scope of risk assessment)

Analyze and
evaluate risks

Identify future climate
change risks

and opportunities

Identify existing
climate risks

(past and current)

step
1

step
2

step
3

step
4

  1.3.17 Mitigation

Climate change mitigation consists of actions to limit the magnitude or rate of long-term global warming and its 

Mitigation is an intervention to reduce the emissions sources or enhance the sinks of greenhouse gases while 

  1.3.18 Adaptation

Adaptation

Protect Accommodation Retreat

Dykes, Levees, Floodwalls
Floodgates, Tidal Barriers
Detached Breakwaters
Wetland Restoration
Afforestation

Emergency Planning
Insurance
Improved Drainage
New Techniques of Crop Cultivation
Alternate Livelihood

Establish Retreat Zone
Relocate Threatened Area
Erosion Control Easement
Upland Buffers



Climate Change in 
Bangladesh

1

Training Manual



Training ManualIntegrating Climate Change Adaptation into Development Planning of Bangladesh

  1.3.19 Resilience

  1.3.20 Technologies

A fresh wave of technological innovation is deepening our understanding of tough environmental challenges 

that combine hard measuring devices with soft knowledge and skills that can raise awareness and stimulate 

 

  1.3.21 Capacity Development

Conceptual Framework on Institutional Arrangement to Address Climate Change in Bangladesh

MOF

CCT

DoE

NGO/CSOs/
Private Sectors

Improving Resilience
of the Communities

Implemenling
Organizations

Polli Karma
Shohayok

Foundation (PKSF)

Donors

ERD

Evaluation
Team

Technical
Committee

Trustee Board BCCSAP and
NAPA
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Line Ministries

High Level
Committee

MoEFCC

Government
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  1.3.22 Climate Change Financing

Initiative for National Funding 

Table 1.8: Climate Change Finance Scenario of Bangladesh

Sources of 
climate Intermediaries

Economic 

instruments

Financial planning 
systems and institutional 

arrangements
Uses and users climate 

(national
budget)

Bangladesh Climate 
Change Trust Fund

Environment and 
Forest

Grants

deposits

Bangladesh Perspective Plan 

Bangladesh Climate Change

budget

implementing government 

Green banking through 
Central Bank
Commercial Banks

Concessional 
loans

management
Multi-donor 
international 

Bangladesh Climate 
Change Resilience 
Fund
World Bank

Grants BCCSAP

International Climate Investment 
Funds
Multilateral 
development banks

Environment and 
Forests

Concessional 
BCCSAP Improving climate resilient 

enhancing the resilience of 
coastal communities and 
infrastructure

Countries Fund)
Grants BCCSAP

GEF policies and procedures land degradation
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Initiative for International Funding 

when it announced allocating what at that time were termed the Environmental Transformation Funds through 

Domestic
Resources

(77%)

Foreign
Resources

(23%)

GoB Non
development budget

Bangladesh Climate
Change Trust Fund

OVERALL
CLIMATE
BUDGET

GoB Annual
Development Plan

Non GoB
Delivery, Mechanisms

Strategic Programme for
Climate Resilience

Bangladesh climate Change
Resilience Fund

Bilateral and
Multilateral ADP Funds

GoB Funded
development budget

Alternative
Flows

Alternative
Flows

  1.3.23 International Debates and Negotiations

COP 
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Key task for the COP is to 

Paris Agreement

Special Report on Climate Change: Global Warming of 1.5° C

Negotiations
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  1.4 Mainstreaming Climate Change in the National Planning Process

tool to ensure climate change adaptation and to ensure that other development goals are implemented 

  1.4.1 Bangladesh Delta Plan 2100

integrate the short to medium term aspiration of Bangladesh to achieve upper middle income (UMIC) status 

  1.4.2 Perspective plan: Making Vision 2021 a reality

  1.4.3 Seventh Five-year Plan (2016-2020)

  1.4.4 Bangladesh Climate Change Strategy and Action Plan, BCCSAP (2009)

the main focus of the programme is adaptation of climate change impacts and the basic approach is to address 
economic development and climate change issues in an integrated fashion to increase the resilience of the 
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  1.4.5 Sustainable Development Goals (SDGs)

In Rio de Janeiro, June 2012, The Rio+20 conferences (the United Nations Conference on Sustainable 
Development), initiated a process to develop a new set of Sustainable Development Goals (SDGs) which will 
carry on the momentum generated by the MDGs. For Implementation of SGD 6 which will ensure the availability 
and sustainable management of water and sanitation for all, United Nations and the World Bank formed a 
High-level Panel on Water (HLPW) in April 2016. The Prime Minister of the Government of Bangladesh was 
selected as one of the members of HLPW and the representative of Asia. The Government of Bangladesh has 
started preparing action plans to meet SDG goals. 
(Source: TNC, 2018)

  1.4.6 United Nations Development Assistance Framework (UNDAF) 2012-2016

The rst ve-year strategic programme framework is developed by the UN System in Bangladesh during 
2006, which was a re ection of its commitment to national development priorities. Ensuring environmental 
sustainability is the main focus of this framework.  The governments’ priority areas were promoting better 
environmental sustainability and building better energy and other infrastructures. The expected outcomes 
under this pillar were: By 2016, populations vulnerable to climate change and natural disaster would become 
more resilient to adaptation to risk and vulnerable populations would be bene ted from natural resource 
management (NRM); environmental governance and low-emission green development (UNDP, 2011b). 
(Source: TNC, 2018)

  1.4.7 National Plan for Disaster Management

In 1997, a standing Order on Disaster was introduced by the Ministry of Food and Disaster Management 
(now the Ministry of Disaster Management and Relief). National Plan for Disaster Management is lunched by 
the government which was implemented in the period of 2008 to 2015. The plan document includes climate 

disasters. It also acknowledges that oods and riverbank erosion are rendering people homeless (The Disaster 
Management and Relief Division, 2010).
(Source: TNC, 2018)

  1.4.8 National Adaptation Programme of Action (NAPA) 2009

This programme is developed by LGED in 2005, which was further updated in 2009 and suggested 45 measures 
ity and extreme events.  

Under NAPA, one project that has been completed and received several awards is the ‘Community-based 
Adaptation to Climate Change through Coastal Aforestation in Bangladesh’ (coastal aforestation /NAPA project). 
18,269 households, engaging citizens in aforestation, agriculture, livestock, and shery-based livelihood 
adaptation and training measures was covered in this project. In the development of the FFF (Forest-Fish-
Fruit) Model, one of the signi cant adaptation response measures was used which is, a mound-ditch model 
that comprises short and long-term resource and income generation, as well as livelihood diversi cation 
(UNDP, 2015).(Source: TNC, 2018).
(Source: TNC, 2018)
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Exhibit 1: BDP 2100 Strategies

Strategies for Cross-Cutting Issues

a. Renewable Energy

River Systems and 
Estuaries

PROVIDING ADEQUATE 
ROOM FOR THE RIVERS AND 
INCREASING CONVEYENCE 

CAPACITY TO REDUCE 
FLOOD RISK

Barind and Drought 
Prone Areas

ENSURING WATER SUPPLY 
AND SANITATION IN BARIND 

AREAS

Haor and Flash 
Flood Areas

ACHIEVING SUSTAINABLE 
HAOR ECOSYSTEM AND 

BIODIVERSITY MANAGMENT

Chattogram Hill 
Tracts

DEVELOPING 
MULTI-PURPORSE 

RESOURCES MANAGMENT 
SYSTEM FOR SUSTAINABLE 

GROWTH

Urban Areas
IMPROVING WATER SUPPLY, 

SANITATION AND WASTE 
MANAGMENT SYSTEM IN 

URBAN AREAS

Coastal Zone
COMBATING STORM SURGE 
AND SALINITY INTRUSION 

THROUGH EFFECTIVE 
MANAGEMENT OF EXISTING 

POLDERS 
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Exhibit 2: Fact Sheets on BDP2100 Hotspots and 
Cross Cutting Issue

Hotspots

The Haor and
Flash Flood Areas

The Coastal Zone

The Chattogram
Hill Tracts (CHT) The Urban Areas

The Barind and
Drought Prone Areas

The River Systems
and Estuaries
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1. River Systems & Estuaries
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2. Barind and Drought prone areas 

The Barind and drought prone areas are the North West side of Bangladesh. The area of this hotspot region is 
22848 km2 covering partially or fully around 21 districts including  Bogura, Chuadanga, Dinajpur, Gaibandha, 
Jhenaidah, Joypurhat, Kurigram, Kushtia, Lalmonirhat, Meherpur, Naogaon, Natore, Nawabganj, Nilphamari, 
Pabna, Panchagarh, Rajbari, Rajshahi, Rangpur, Sirajganj,  Thakurgaon. The major rivers under this region 
are Atrai, Brahmaputra, Jamuna, Teesta, Dharla, Dudhkumar, Ganges, Garai, Ichamati Matabhanga and 
Mohananda. Barind and drought-prone areas adjacent to right bank of Jamuna river will be more inundated 

Barind and drought prone area is 1,250-1,750 mm, falling mainly in 4 to 5 wet months. In the drought-prone 
agro-ecological zones of Bangladesh, period of dry days range between 32- 48 days, starting from 24 March 
to 21 May. During this period the temperature also rises more than 40°C for 5 to 15 days within the same agro- 
ecological zones. They had 96% tubewell water supply, 35.73% pucca sanitation facility and 47.22% electricity 
coverage in 2010. As a result of continuous pollution, environment of the Barind and Drought Prone Areas is 

Fe, Pb, Ni, Zn, etc). If the pollution continues at this rate, in future it will cause a great harm to the people and 
aquatic life dependent on these rivers. This pollution is concentrated around the industrially developed and 
urban areas. In the rural areas, the rivers have much better water quality.

Droughts & Water scarcity in Kurigram, Nilphamari, Lalmonirhat, Gaibandha, Bogura, Rangpur, Naogaon 
districts. Due to climate change scenarios the production will decline of Aus by 27%, wheat by 61%, Boro by 
55-62%. The socio-economic prospects of the Barind and drought-prone areas have improved dramatically 
in the last few years owing to the large-scale adoption of mechanized tube well based irrigation. Yet, the 
drought risk has been shifted forward as surface water reduction from the diversion of river water upstream 
in India and inadequate rainfall in the dry season continues to lower the water table. In northwest region, the 
Barind tract and the Atrai basin, a part of the Chalan Beel avulsion and westward shifting of the Brahmaputra 

average income growth of 14.6% and 2.6% reduction in poverty and 31.6% reduction in poverty vulnerability. 
55.4% have agriculture as main occupation. Labour participation in 57.3% among which 32.9 % are women 
and emplymed are 59.2%. The Barind and drought-prone areas have made the most impressive progress in 
reducing the incidence of poverty between 2000 and 2010.

3. Haor and Flash Flood Areas 

Haor area covers 16,574 km2 of north eastern and north-central parts of the country, and the haors and baors 
cover 1,140 km2 area.  A tremendous natural asset for Bangladesh is its rich and diverse ecosystem that not 
only provides it with the many advantages noted before, it also provides for a high quality of life in terms of the 
eco balance.  

The majority of the natural ecosystems of Bangladesh are wetlands (Haors). Intricate networks of rivers that 
drain into and inundate Bangladesh have created many riverine ecosystems in the country.  The Tanguar Haor, 
Aila Beel, Hakaluki Haor and Hail Haor are considered as Important Bird Areas (IBA). Remnant swamp forest 
patches are now restricted to sloping areas, helping to protect homesteads from wave erosion, while some are 
recently replanted areas.  

species and 98 migratory bird species, and including 10 IUCN Red Book and 22 CITES listed species. About 
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4. Chattogram Hill Tracts

The Chattogram hill tracts cover Eastern Hills excluding  Chattogram and Cox’s Bazar covering of area 13,295 
km2 and have population density 128 (per/km2)  . The region is characterized by a huge network of trellis and 
dendritic drainage consisting of some major rivers draining into the Bay of Bengal. 

Improvements in income distribution have been found in Chattogram (share of bottom and top quintiles - 8.1% 
and 44.4% respectively in 2000; the corresponding shares for 2010 were 11.1% and 35.7%); The Haor and 
Flash Flood Areas and the Chattogram are lagging behind in terms of non- income welfare indicators. 

The south-eastern hill-range in the Chattogram Hills and the Chattogram Tracts is composed of tropical 
evergreen and semi-evergreen forests. While the hills are not very high, generally about 600 m, they are ragged 
and often steep; these hill forests are the most important watershed areas of the country. The undergrowth is 
usually a tangle of shrubs, in which cane, bamboo and wild banana are the prominent species. In comparison, 
the Sylhet hillocks average round 40-60 m, with the highest peak around 170 m.

but generally have high velocities and a rapid increase in water levels. This makes them very destructive at 
local levels. Loss of forest and vegetation cover and unsustainable farming practices will intensify impacts of 

a result of climate change.

The JRC has held 37 meetings( since March ,1972) at the ministerial level and discussed various issues 
such as sharing of transboundary waters, joint river basin management, sharing of data, control interventions, 
embankment & river bank protection, works adjacent to the international border and other pertinent issues of 
the transboundary rivers. The state level visits between India and Bangladesh in 2010, 2011 and 2015 paved 
the way for initiatives involving Nepal, Bhutan, India and Bangladesh to jointly manage the Ganges and the 
Brahmaputra rivers. So far, these initiatives are in an initial stage but seem as a promising development in 
regard to water diplomacy practices in the Ganges- the Brahmaputra- the Meghna basins. 

The associated water management strategies have two dimensions: cross-boundary and national. Economic 

governance and administrative structures need to strictly implement land management practices conducive 
to forest and landscape conservation with mitigation steps (e.g. REDD) positively impacting climate change 

bility of urban areas. 

Environmental degradation is a typical cross-sector issue, produced by contradictory interests converging 
in one area. Spatial planning and the implementation of such plans provides a means of addressing these 
problems. 

Sustainable agriculture, food security, nutrition and livelihood development through multipurpose resource 
management is an approach to problem solving of Chattogram hill tracts.  

5. Urban Areas 

which is their major characteristic. Area covered in 19,823 km2  and population is 31.5 Million. Moreover, the 
river system also plays an important role in the urban areas as the water supply and the industrial sector 
are heavily dependent on the river resources. Urban water supply and sanitary coverage is 86%, 80% have 
electrical facility with 73.4% non-agricultural occupation. By 2021, Dhaka WASA wants to use 70% of water 
from surface water source and 30% of water from ground water extraction. 
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the coastal urban areas. Population dynamics show that there has been net out-migration from the Coastal 
Zone and from the River Systems and Estuaries primarily to the Urban Areas. Total investment costs of urban 
water supply for this scenario were estimated at Tk. 714,945 million, out of which Tk. 165,220 million would be 
required for short term (2011-2015), Tk. 280,467 million for mid-term (2016-2020) and Tk. 269,257 million for 
the long term (2021-2025). 

The sewage generated in Dhaka area is 250-300 MLD and Pagla Sewage Treatment Plant is 120 MLD (peak 

towns & 55% in rural areas. Due to migration to urban areas from rural regions, slums are growing and 20% of 
slum dwellers use open defecation. In Dhaka 20% are is under wastewater sewerage system overage, 70% 
is by septic tank but it Khulna & Faridpur  98.23% & 98.5% have on-site sanitation facilities respectively need 
emptying, safe transportation and treatment. About 221 textile and leather industries around Dhaka generate 
32300 m3/d wastewater, and only 30.6% sludge is dumped in designated places. 

Solid waste generation has been estimated to reach 47,064 (tons/day) by 2025 . For City Corporations, the 
amount varied between 0.16 and 0.34 kg/c/d while in the case of Paurashavas the amount varied between 0.19 
and 0.36 kg/c/d and 97.15% waste is organic. Waste collection is 76% in Dhaka city, 11.25% in Dinajpur, 85% 
in Mymensingh city. Dily waste management cost varies from 2,000 to 300 tk/ton/d. income from solid waste 
management is 1133 tk/ton and expenditure is 2597.33 tk/ton.  Except for Dhaka and Rajshahi, collection 

increase in the growth of plastic as a solid waste.

The strategies which can be applied to improve wastewater and solid waste management are strengthening 
institutional capacity, increasing community participation, cost recovery and private sector involvement like 
“polluters pay” principle, increasing technical capacity with technology land use planning to prevent urban in-

6. Coastal zone 

The Coastal Zone is about 27,738 sq. km in area covering districts of South West, South Central and South 
East. Sea facing portion of the coastal zone is mainly prone to

Intensity of cycolnes and storm surge water level will increase with rising Sea Surface Temperature (SST) 
and sea level. Though time-series records of storm-surge height are scarce, existing literature indicates a 1.5 
m to 9 m height range during various severe cyclones. The Bay of Bengal has favourable conditions for the 
formation of tropical cyclones, and about 149 cyclones have crossed the Bangladesh coast between 1891 and 
1998. Since 1970, four severe cyclones with maximum wind speeds greater than 220 km/h and associated 
surges more than 4m high have hit Bangladesh (November 1970, April 1991, May 1997 and November 2007). 

During the past 20 years, Bangladesh has managed to reduce deaths and injuries from cyclones. For 
example, the most recent severe cyclone of 2007 caused 4234 deaths, a 100-fold reduction compared with 
the devastating 1970 cyclone. Current storm surge heights are topping over polder embankments (Sidr and 
Aila cyclones); estimated cost of damage of Sidr alone was at US$ 1.7 billion (World Bank, 2010).  Meghna 
deltaic estary and Chattogram coastal plain are directly exposed and vulnerable to storm surges. 

in the coastal aquatic ecosystems. Simulation of salinity intrusion with SLR of 52 cm in 2050 shows that the 
freshwater zones in Bagerhat, Barguna, Barishal, Bhola, are likely to be lost. An area of 7,000 km2 is likely 
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southwest and south central zones by 2050 with a 52 cm sea level rise. The 2 ppt salinity front moves about 
65 km into Barishal division. Accordingly, approximately 40 million people of 70 Upazillas under 19 coastal 
districts of Bangladesh are under the direct threat of displacement causing homelessness. The projected land 
loss from a 1 meter increase in SLR ranges from a low of 3% (4,400 km2) to a high of 21% (30,000 km2). In the 
Southwest and South- Central, increase in vulnerability and losses in agricultural production, possible negative 
health impacts from salinity, and out-migration due to loss of livelihoods.

The strategies which shall be adopted to mitigate storm surge and salinity intrusion havoc include restoration of 
rural rivers/canals and livelihood improvement in interior coastal districts, conducting research on morphological 

for fresh water supply including river basin management for cross boundary rivers, and accelerating land 
reclamation process in the Meghna Estuary. 

Cross cutting Issue

1. Renewable Energy 

Bangladesh is expected to have enormous potentiality in renewable energy development. Solar photovoltaic 
(PV) panels are gaining acceptance of providing electricity to households and small businesses in rural areas. 

other renewable resources is still at the exploration stage. Strategies cover the following aspects: institutional, 

At present, the installed generation capacity was 200 MW in 1972-73, which has increased to 13,179 MW by 
April, 2017 (SREDA 2017). The contribution of natural gas is 62.7% of total installed capacity of 8,267MW. Coal 
based power is 1.9% of present installed capacity (250MW). There is only one hydropower plant in Bangladesh 
with a capacity of 230MW. Moreover, the installed capacity of liquid fuel (HFO, HSD) based power plants have 
reached 3,832 MW and 600MW power is imported from India. At present, 80% of the total population has 
access to electricity (including renewable energy) and per capita electricity generation is 371 kWh. Among 
selected South Asian countries, Bangladesh stands third in term of production.

Around 4.4 million solar home systems (SHSs) across the country have been installed, meaning that almost 

According to Renewable Energy Policy of Bangladesh, government has a target to supply of 10% energy 
from renewable sources by 2020. Furthermore, the Government has exempted all taxes from the devices and 
equipment used for the utilization of renewable energy, especially, solar energy.

Renewable energy is collected from resources that are naturally replenished on a human timescale, such 
as sunlight, wind, rain, tides, waves, and geo-thermal heat. The country is blessed with considerable solar 
radiation, and receives an average daily solar radiation of 4.6 kWh/m2/day and has considerable potential for 
renewable energy (SREDA, 2017). 

The Renewable Energy Policy 2008 envisions that 5% of total energy production will have to be from renewable 
sources by 2015 and 10% by 2020. Under the existing generation scenario of Bangladesh, Renewable Energy 
has a very small share of the total generation. The share of Renewable Energy is 2.7%. At present total 
renewable energy capacity is about 447.5 MW (SREDA, 2017). 

Government has launched “500 MW Solar Power Mission” to promote the use of renewable energy to meet 
the increasing demand of electricity. Power Division is hosting 500 MW solar power development programmes 
which is the largest ever solar power development initiative in Bangladesh. Out of 500 MW solar power, 340 
MW will be generated by private sector and rest 160 MW will be generated by public sector. Public utilities 
are involved in large scale grid-connected renewable energy based power project development. On the other 

ble energy solutions. 
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 2.1 Learning objective of the exercise

  2.2 Context

The government of Bangladesh is aware that the development process has to be inclusive and has to consider 

Climate 
change in 

Bangladesh

Apply a climate lens to 
the National 

Development Plan of 
Bangladesh, 7FYP

Interpret 
climate data 

of Bangladesh

Assess risk Identify 
adaptation 

options
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adaptation 
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Government 
Planning cycle

Local level: 
Take action 
at local level 
and beyond
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  2.3 Instructions for case work

  2.4 Your task

 In column A

 In column B

 In column C

 In column D

1
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Matrix 1: Assess the relevance of climate change to selected core targets of the 7FYP

A
Core target

B
How could the core target 

climate change?

C
What region (s) in 

Bangladesh is/ are most at 
risk?

D
Which actors need to act 

and contribute to next 
steps?

percentage points • Agricultural production 
and incomes depend on 

rainfall patterns

• Rice production due 
to increased average 

• Sundarban area due sea 
water intrusion

• Rice production areas due 
to

knowledge on alternative 
plant breeds

planners because…

A
Core target

B
How could the core target 

climate change?

C
What region (s) in 
Bangladesh is/ are 

most at risk?

D
Which actors need to act 

and contribute to next 
steps?

birth

Safe drinking water for all

km long Dhaka Elevated 

Spending on Social 
Protection as a share of GDP 

GDP

Increase productive forest 
coverage to 20 percent
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  3.1 Learning objective for the exercise
  Understand how to use and interpret a standard set of climate data and consider how to integrate the 

  3.2 Context

  3.3 Instructions for case work

Climate 
change in 

Bangladesh

Apply a climate lens to the 
National Development 

Plan of Bangladesh, 7FYP

Interpret 
climate data of 

Bangladesh

Assess risk Identify 
adaptation 

options

Select 
adaptation 
measures

Integrate 
adaptation into 
the Government 
Planning cycle

Local level: 
Take action 

at local level 
and beyond

Local level: identify 
climate stresses, 
vulnerability and 

resilience

Develop 
institutional 
capacity for 
adaptation

Develop a 
framework 

for M&E
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Scatter plot projections (sample, not for 
Bangladesh)

The various geometrical shapes of the projection 
points indicate the source of the projection (see 

The various colours of the projection points represent 
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 In column D
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Yearly rainfall Daka and Tangail with prediction

5500

Dhaka

Tangail

y= -13,189x+ 4199,2

5000

4500

4000

m
m

 ra
in

3500

3000

2500

2000
Year 1975 1980 1985 1990 1995 2000 2005 2010 2015

y= -7,6065x + 4219,7

Matrix2: Analyse climate data

A
Source of data

B
What do the data tell 

you about rainfall and 
temperature projections?

C
What do the data not 

tell you?

D
Which other data do you 

need to develop adaptation 
strategies?

Historical rainfall data

over time periods
Total amounts of rain 
over periods

Important weather 

on precipitation 
Scatter plot projections of 
precipitation and temperature change

2

Precipitation data

2

Year Dhaka Tangail Year Dhaka Tangail

4040

3400
2000

2002 4022
2003
2004

4022

3400
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Your task

Remember: ‘DATA leads to INFORMATION leads to ACTION’

…
The solidness of the database for the trends
…

…

…

…

  3.4 Climate Information (internet access required)

  3.5 Learning objective for the exercise
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  3.6 Task 1: Finding information on temperature projections for Bangladesh

Please visit the website of the Knowledge Portal of the Delta Plan 2100:

http://202.53.173.179/delta/mapexplorer.aspx

Identify, under ‘Disaster Management’ (under Spatial Layers), the projected changes in temperature in various 
parts of the country and depending on the various IPCC scenarios. When doing the exercise, please work 
with the scenario called RCP 8.5. Fine-tune your search for only those days with temperatures higher than 35 
degree Celsius Compare two scenarios: 

 Max projections for 2006-2035, RCP 8.5; and

 Max projections for 2070.2099, RCP 8.5 

Please summarise the information you got from this comparison in 3 statements

  3.7 Task 2: Making sense of graphic climate information3

Figure 3.6: Bangladesh-total rainfall and prediction

ained therein.

Discuss and conclude:

 re?

 What do the temperature projections mean for the rice production areas and for the jute production areas 
in Bangladesh? 

 

3  Source: GIZ, Bangladesh
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Climate 
change in 

Bangladesh

Apply a climate lens to the 
National Development Plan 

of Bangladesh, 7FYP

Interpret climate 
data of 

Bangladesh

Assess risk Identify 
adaptation 

options

Select 
adaptation 
measures

Integrate adaptation 
into the 

Government 
Planning cycle

Local level: 
Take action 
at local level 
and beyond

Local level: identify 
climate stresses, 
vulnerability and 

resilience

Develop 
institutional 
capacity for 
adaptation

Develop a 
framework 
for M&E

  4.1 Learning objective for the exercise

  4.2 Context

  4.3 The Case

Part 1 –

Part 2– the risk assessment:
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Part 1 - Current Situation

Your Task

 In column A, 4

A note on ‘SYSTEM OF INTEREST’
Since the expression ‘system of interest’ 
may sound somewhat not familiar, please 

You may decide:

or

 at the watershed wherein rice production 

4
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 In column B,

 In column C,

Matrix 3: The current situation

A
Suggested system/area of 

interest5

B
Key actors: roles and responsibilities

C
Current situation (Trend, Policy need 

and problems)

Farmers: Farmers as producers have long 

Ministry of Agriculture:

DAE:

BRRI: Bangladesh Rice Research Institute 
is a research institute whose mandate 
is to develop new varieties of rice to suit 
the various natural and environmental 

 

 

 

area of interest

5
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Part 2 – The Risk Assessment

Your Task

(column A)

 In column D

 In column E

 In column F,

 In column G

 In column H

 Column I

Probability of 
climate hazard

Extent of damage
Low Medium High

High
Medium

Probability of 
climate hazard

Extent of damage
Low Medium High

High Medium Medium High
Medium Medium Medium

Medium

Figure 4.1: Risk table
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Matrix 4: Assess risk

A D Vulnerability Potential Impact(s) I

system/ area 
of interest

Climate hazard 
of concern 

action may be 
exposed to

E F G H

Risk level***

Sensitivity

Adaptive 
Capacity

Potential 
biophysical 

impacts (also 
considering 

vulnerability [E 
and F])

Potential 
socio-

economic 
impacts (also 
considering 

vulnerability [E 
and F])

Social Environmental

EXAMPLE
Rice 
productivity

EXAMPLE

  Erratic 
Rainfall

 Drought

EXAMPLE
Marginal 
Farmers 
are highly 
sensitive 
as they 
have lower 
economic 
capacity
Day labourers 
are highly 
sensitive 
as they 
have lower 
economic 
capacity

EXAMPLE
Crop variety 

crop variety 

sensitivity 
in terms of 
temperature 
and moisture. 
Both the 
parameters 

climate
Irrigation water 
is sensitive to 
dry spell which 
leads to lack of 
ground water 
recharge

EXAMPLE
Drought/
heat Tolerant 
variety
Use of smart 
card to use 
irrigation 
water 
application

EXAMPLE
Lowering of 
ground water 
table
Reduced 
yield due 
phenological 
changes

EXAMPLE
Reduction of 
household 
income
Increase of 
malnutrition 
problem

EXAMPLE
Medium

Task: Use 
Matrix-3, 
Colum A

Task: Need 
to identify 
climatic 
hazards

Task: Need to 
identify social 
sensitivity

Task: Need 
to identify 
environmental 
sensitivity

Task:Need 
to identify 
adaptive 
capacity

Task: Need 
to identify 
potential 
bio-physical 
impacts

Task: Need 
to identify 
potential 
socio-
economic 
impacts

Task: Need 
to identify risk 
level

Because probability of frequent erratic rainfall or drought is high, but extent of impact is low 
or medium because adaptive measures are practiced by farmers and responsible authority. So 
according to Figure 4.1 Risk Level is Medium.

change adaptation.

Climate hazards, vulnerability and potential impacts and adaptive capacity (See glossary) are important 
determinants for adaptation planning.
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Climate 
change in 

Bangladesh

Apply a climate lens to the 
National Development Plan 

of Bangladesh, 7FYP

Interpret climate 
data of 

Bangladesh

Assess risk Identify 
adaptation 

options

Select 
adaptation 
measures

Integrate adaptation 
into the 

Government 
Planning cycle

Local level: 
Take action 
at local level 
and beyond

Local level: identify 
climate stresses, 
vulnerability and 

resilience

Develop 
institutional 
capacity for 
adaptation

Develop a 
framework 
for M&E

  5.1 Learning objective for the exercise

  5.2 Your task
column A (similar to module 4) the 

column K

 In column L

 In column M
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Module 5 deal with adaptation options. This training 

measures. One needs to think ‘’out-of-the-box’.

‘’professional biases’. That is humans have a tendency 
to immediately favour or disqualify even the thought 
of an idea. This module request you, to think freely, in 
a brain storming manner about possible adaptation 
options. That is you are requested to collect ideas, 

your mind when you identify adaptation options.

Matrix 5: Identify Adaptation Options

A
System/area of 

interest

K
Projected impacts

L
Identify Potential Adaptation 

options

M
Relevant actors / 

stakeholders
EXAMPLE EXAMPLE

water table

 Reduction of rice 
output

 Reduction of 
household income

 Increase of 
malnutrition problem

EXAMPLE
  Improved water management 

water usage 

 Alternative income generation 

 Promote surface water irrigation

 Research for new drought 

EXAMPLE
 Farmers to save water

 Government to draft 
appropriate water and 

Task: Task: Task:
situation

Task:
stakeholders

Adaptation

Protect Accommodation Retreat

Dykes, Levees, Floodwalls
Floodgates, Tidal Barriers
Detached Breakwaters
Wetland Restoration
Afforestation

Emergency Planning
Insurance
Improved Drainage
New Techniques of Crop Cultivation
Alternate Livelihood

Establish Retreat Zone
Relocate Threatened Area
Erosion Control Easement
Upland Buffers

Some concrete examples:

Improving plant and Iivestock breedsMeasures related to technical interventions
Measures related to research
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Climate 
change in 

Bangladesh

Apply a climate lens to the 
National Development Plan 

of Bangladesh, 7FYP

Interpret climate 
data of 

Bangladesh

Assess risk Identify 
adaptation 

options

Select 
adaptation 
measures

Integrate adaptation 
into the 

Government 
Planning cycle

Local level: 
Take action 
at local level 
and beyond

Local level: identify 
climate stresses, 
vulnerability and 

resilience

Develop 
institutional 
capacity for 
adaptation

Develop a 
framework 
for M&E

  6.1 Learning objective for the exercise

  6.3 Your task

Step 1: Agree on the selection criteria

column L of matrix 
6

 In columns N, O, P, Q, R
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Step 2: Select adaptation options to become measures 
 In columns N, O, P, Q, R 

 In column S

Matrix 6: Select adaptation measures

L
Adaptation 

option

N
Criterion 1:

O
Criterion 2:

Investment Cost

P
Criterion 3:
Technical 
Feasibility

Q
Criterion 4: …

R
Criterion 5: …

S
Overall evaluation 
and selection into 

adaptation measures

Option 2…
Option 3…
etc…

Criteria for selecting adaptation measures

 

 Costs:

 Feasibility:

Additional criteria
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Climate 
change in 

Bangladesh

Apply a climate lens to the 
National Development Plan 

of Bangladesh, 7FYP

Interpret climate 
data of 

Bangladesh

Assess risk Identify 
adaptation 

options

Select 
adaptation 
measures

Integrate adaptation 
into the 

Government 
Planning cycle

Local level: 
Take action 
at local level 
and beyond

Local level: identify 
climate stresses, 
vulnerability and 

resilience

Develop 
institutional 
capacity for 
adaptation

Develop a 
framework 
for M&E

  7.1 Learning objective for this exercise
 

  7.2 Context

 

  7.2.1 Instructions for case work
Case
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Major issues and challenges:

 promoting the use of agricultural technology with supportive policies, reforms, regulations and incentives in 

 

 increasing private sector participation in the agriculture and improving agro-processing value chains.

 reducing instability of production.

 

 reducing loss of arable land.

 minimizing yield gap.

 maintaining food security, safety and quality; expanding irrigation and farm mechanization through 
appropriate technology.

Core target:Safe drinking water for all

Major issues and challenges:

 Building a climate resilient society is perhaps the biggest challenge for the country. The country needs to 
overcome its hurdles in tackling the consequences of frequently occurring natural disasters

 Maintaining the coastal polders is a major challenge, while ensuring community level climate sustainability 
is also important.

 
erosion protection and river navigability and connectivity restoration, removal of drainage congestion and 
water logging, restoring surface and groundwater quality in the sensitive areas, revitalizing regulated 

ladesh.

 The country needs to ensure sustainable water utilization, especially in the north-west and north-central 
regions where water has gradually emerged as a scarce resource.

  7.3 Various information help you in executing your task
 

change aspects in the North-West Bangladesh.

 
discussing sources of data.

 Figures 15 and 16 give indications on how good indicators should be formulated.

  7.4 Your task
 Please read exhibit 3. It informs you on the expected impacts on rice production in North-West Bangladesh, 

its water requirement, etc.

 In matrix 7 note down the desired long-term impacts of the project envisaged by the Ministry of Agriculture 
for the development of an adapted irrigation system in the North-West of Bangladesh.
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 Use matrix 8 to develop a M&E framework:

 Please consider the selected core target on agriculture of the 7FYP in column A.

 In column B, brainstorm on potential adaptation measures required in the Boro rice context. These 
measures need to be in line with the 7FYP core target. Select a few measures your group considers 
most relevant.

 In column C think through the outputs and outcomes of the selected measures. Link them to the overall 
desired result (impact). Figure 146 explains the logical framework of a results chain.

 

 In column E suggest possible sources of data and information for tracking and measuring each indicator.

Figure 7.1: Result chain

6  For more information see OECD (DAC) 2002; “Glossary of Key Terms in Evaluation and Results Based Manage- ment”; Evaluation and 

Figure 7.2: Criteria for the selection of indicators

The likely or achieved
short-ferm and

medium-ferm effects
of an intervention’s

outputs.

What results from an
interventionIntervention

Long-term effects
produced by a
development
intervention

Results chain

Activity Output Outcome Impact

Criteria for the selection of good indicators

 the indicator is valid and describes the underlying issue.

(M) Measurable, practicability: rely on sound data obtained through reproducible methods independent from the 
individual collectors of the information

(A) Attainable: the target value and milestones of an indicator should be realistic

(R) Relevant: address issue for the users and related to the objective of M&E

(T) Time-bound: related to time and milestones so that progress can be shown during the course of 
implementation
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the project

Matrix 8: Develop a M&E framework

A

Core target
(7FYP)

B

Adaptation 
measures
(Boro rice 
example)

C

How does the 
measure link to the 
overall aim of the 

project

D

Possible 
indicators

E

Sources for the 

indicators

Promoting the use of agricultural 
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Climate 
change in 

Bangladesh

Apply a climate lens to the 
National Development Plan of 

Bangladesh, 7FYP

Interpret climate 
data of 

Bangladesh

Assess risk Identify 
adaptation 

options

Select 
adaptation 
measures

Integrate adaptation 
into the Government 

Planning cycle

Local level: 
Take action at 
local level and 

beyond

Local level: identify 
climate stresses, 
vulnerability and 

resilience

Develop 
institutional 
capacity for 
adaptation

Develop a 
framework for 

M&E

 8.1 Learning objective for the exercise
  Understand that action on adaptation requires adequate institutional capacities

 Learn how to deal with adaptation as an ongoing institutional change process

  8.2 Context
Bangladesh recognises that climate change adaptation requires appropriate policies, management structures, 
administrative processes and activities. The Government therefore, wishes to develop capacity to deal with 
climate change in a systematic and proactive manner. Capacity development therefore, is a prominent element 
in the 7FYP as well as in the Bangladesh Delta Plan 2100. 

 

  8.3 Instructions for case work

the BDP 2100. These strategies and the major issues and challenges foreseen are:

The selected 7 strategies are: (For detail information see Exhibit 2, P-51-63):

 anagement of existing polders.

 Ensuring water supply and sanitation in Barind areas.

 Achieving sustainable haor ecosystem and biodiversity managment.

 Developing multi-purporse resources managment system for sustainable growth.

 Providing adequate room for the rivers and increasing conveyanc

 Improving water supply, sanitation and waste managment system in urban areas.
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Cross Cutting Strategies

 Information Management

8.4 Your Task

 Column A
 Column B
 Column C

 In column D

 In column E

 In column F

however be accurately separated):
 Assessment: 

 Planning:

 Coordination: 

 Information management:

 Implementation: 
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A B C D E F

Core targets 
of 7FYP (In 
your task 

you need to 
consider the 
strategies of 

BDP)

Important 
Policy 
Areas

Selected 
major 

issues and 
challenges 

for core 
targets

Which short/medium term measures are needed 
to integrate adaptation into Govt. planning 

procedures?

Which long-
term measures 
help tackling 

the ‘issues and 
challenges’ 
mentioned 

(column C)?

Which capacity 
development 
activities are 

needed to 
implement 

the measures 
(column D and 

E)?
Short to Medium Term Long Term

Agriculture: 

growth of the 
agriculture, 
industry and 
service sector

Assessment  Promoting the 
use of agricultural 
technology for rice 
production with 
supportive policies, 
reforms, regulations 
and incentives in 
place for raising 
productivity and 

 Such changes 
will be necessary 
particularly for 
rationalisation of 
water management 
practices for 
irrigation and water 
related hazards  
including structural 
and non-structural 
measures

 Analyse base line 
situation regarding 
rice output, and its 
climatic, agronomic and 
economic factors over 
the last two decades or 
so,

 Build CC scenarios 

regions as well 
as national one                                       
Assess future 
bio-physical and 
socioeconomic 
vulnerabilities including 
natural hazards & risks 
and impacts on rice 
production by region 
and nationally;

 Possible adaptation in 
future under various CC 
scenarios and related 
vulnerabilities including 
available technologies 
and varieties as well as 
cropping patterns and 

suitability
 Consult farmers 

in-depth for the 
understanding of 
their vulnerabilities 
and acceptability of 
preferred adaptation 
options

 Regularly 
update CC 
modeling 
and 
vulnerability 
analysis and 
search for 
newer types 
and more 

adaptation 
options

 Institutional 
capacity to be 
developed and 
human skill 
created and 
nurtured for 
climate change 
modeling, 
modeling of 
bio-physical 
and socio-
economic 
vulnerabilities 
and risks 
through 
training as well 
as investment 
in bachelor and 
post-graduate 
levels in 
universities

Provide research 
grants to 
Universities 
and research 
organisations 
to carry out 

tasks; evaluate 
adaptation options 
particularly related 
to rice production

Planning  Development of 
a concept note 
detailing project 
ideas drawing upon                                 
Assessment of the 
problem and the 
adaptation needs 
and their time lines 
as done under 
the previous set 
of activities under 
“Assessment”;

 BRRI and related other 
organisations to detail 
out technicalities of 
each of the adaptation 
options and the costs of 
these

 Relevant 

Ministry of 
Agriculture 
and its 
constituent 
agencies to 
be trained in 
preparation 
of adaptation 
projects 
based on the 
assessments 
above
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A B C D E F

Core targets 
of 7FYP (In 
your task 

you need to 
consider the 
strategies of 

BDP)

Important 
Policy 
Areas

Selected 
major 

issues and 
challenges 

for core 
targets

Which short/medium term measures are needed 
to integrate adaptation into Govt. planning 

procedures?

Which long-
term measures 
help tackling 

the ‘issues and 
challenges’ 
mentioned 

(column C)?

Which capacity 
development 
activities are 

needed to 
implement 

the measures 
(column D and 

E)?
Short to Medium Term Long Term

Preparation of 
the DPP incl 

other  constituent 

various alternative 
adaptation options 
incl  

DAE to detail out for each 
of the chosen adaptation 

mind the needs of poorer 
farmers and poorer regions

Review to 
be made 
for possible 
new rules 
for handling 

situations under 
climate change 
and associated 

provisions

due to various 
RCPs for climate 
change and 
environmental 

Planning sections along 
with Planning Commission  

implications based on the 
base line situation and 
possible future scenarios

Social implications 
of each of the 
adaptation options 

going to the poorer 

and poorer regions 
with due recognition 
of gender-based 

Rules to be framed for 

normal present practice to 
handle contingencies due 

planning to handle 

situations incl 

for post-project 
evaluation 

far the adaptation 
option had been 
able to minimise the 

and for the most 

group incl gender 
considerations as 
well for regions
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A B C D E F

Core targets 
of 7FYP (In 
your task 

you need to 
consider the 
strategies of 

BDP)

Important 
Policy 
Areas

Selected 
major 

issues and 
challenges 

for core 
targets

Which short/medium term measures are needed 
to integrate adaptation into Govt. planning 

procedures?

Which long-
term measures 
help tackling 

the ‘issues and 
challenges’ 
mentioned 

(column C)?

Which capacity 
development 
activities are 

needed to 
implement 

the measures 
(column D and 

E)?
Short to Medium Term Long Term

Coordination  Climate change 
coordination cell 
need to be set up in 
the relevant ministry 
with focal points 

agencies which may 
be involved in a 
major way including 
organisations 
analysing base 
situations as well 
as doing modeling 
(bio-physical, socio-
economic), planning 
agencies, monitoring 
organisations 

implementing on the 
ground including 
some of those 
involved in planning

 Set up a permanent 
Coordination body 
among ministries, to be 
placed under the PM 
Secretariat to oversee 
adaptation options under 

adaptation options 
advocated by various 
ministries

 Training 
in inter-
disciplinary 
issues related 
to climate 
change, not 
just sectoral 
issues

 The cell will have the 
task of deciding what 
type of analysis, 
relevant data and 
modeling to be 

project on adaptation

 To set up a Task Force 
to understand the 
desirability and if suitable 
decide its working 
methods, rules and 
procedures

 Strengthening 
inter-ministerial 
coordination 
particularly 
among the main 
stakeholder ministry 
(Agriculture in this 
case) and others 
such as Planning 
Commission and 
Finance plus any 
other relevant 
ministry depending 
on the nature of 
adaptation

Knowledge 
and 
Information 
Creation and 
Management 

 Review of existing 
knowledge and 
practices on the 
ground for rice 
cultivation

 To continue on a regular 
basis new models and 
analysis based on most 

and data

 Similar to 
Assessment 
capacity 
building
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A B C D E F

Core targets 
of 7FYP (In 
your task 

you need to 
consider the 
strategies of 

BDP)

Important 
Policy 
Areas

Selected 
major 

issues and 
challenges 

for core 
targets

Which short/medium term measures are needed 
to integrate adaptation into Govt. planning 

procedures?

Which long-
term measures 
help tackling 

the ‘issues and 
challenges’ 
mentioned 

(column C)?

Which capacity 
development 
activities are 

needed to 
implement 

the measures 
(column D and 

E)?
Short to Medium Term Long Term
 KICM is also 
necessary to 
understand 

implementation 
issues (incl social 
acceptability) 
of each of the 
technical adaptation 
options including 
development of new 
climate resilient 
varieties, cropping 
patterns

 Collect location and hot-
spot based data and run 
analysis

 KICM to feed into 
M&E process and 
ultimate evaluation

 Put all relevant data 
and analysis in public 
space for ready access 
and newer analysis and 
insights

 KICM to give proper 
attention to farmers’ 
traditional knowledge 
and autonomous 
adaptation practices 
and integrate then as 
far as possible with 

practices

Implementation  Sensitise project 

contingency planning 
measures and rules 
and procedures 
under such 
conditions

 Establish local level 
Climate Change 
adaptation project 
coordination unit for 
coordination of various 
sectoral adaptation 
projects and ultimately 
have an say Upazila 
CC Adaptation Plan/
Programme

 Training or 
Planning 
Camps may 
be organized 
for creating 
necessary 
awareness 
and 
understanding 
among various 
sectoral 
projects 
with wider 
local level 
participation of 
stakeholders
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 9.1 Learning objective for this exercise

  9.2 Context: HOTSPOT: Barind and Drought Prone Areas in Bangladesh 7

7 For details refer to: Bangladesh Delta Plan 2100. Formulation Project. Bangladesh Delta Scenarios.
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monsoon rainfall, and the interruption of drainage routes by roads, embankments and other infrastructure and 
high monsoon river levels, drainage congestion is a key issue in Eastern part of the hotspot area, leading to 

the result.

In summary, the key bottlenecks in the Barind hot spot include: 
 agricultural droughts and groundwater depletion.
 clean and safe drinking water supply and sanitation.

 

 increasing water pollution.

 

 siltation of regional rivers.

Increased competition for freshwater supplies constitute a further hazard to the environment, in addition to 
climate change and increasing water pollution, all of which threaten the adequate future development of 
domestic and agricultural freshwater supply in the region.

Proposed Programs and Measures for the Drought-Prone Areas of the North West include:

 North Rajshahi Irrigation Project.

 Revitalization and Restoration of water bodies of Chalan Beel, including Beel Halti.

 Revitalization and Restoration of Hurasagar and Atrai rivers.

 Enhanced Managed Aquifer Recharge in the Barind.

 9.3 Instructions for case work
Given the situation in Barind and other drought-prone areas in Bangladesh, your task is to assess linkages 
to climate change. Please identify for each of the key development criteria: impacts from climate change 

. These key development 

Economic Productivity & Loss 

The criterion Economic Productivity & Loss is related to changes in Sector Productivity of the key sectors 
Agriculture, Livestock, Fisheries, Industry, Transport, Human Resources and Energy and Economic Loss 
related to the above sectors as well as Housing, (Critical) Infrastructure and Health. 

Livelihood Security 

The criterion ‘Livelihood Security’ consists of two main categories: i) Food Security; and ii) Water Security. 

to safe drinking water and sanitation as well as security from 

Equity & Gender 

Equity & Gender are crosscutting assessment criteria related to Income Distribution and the Livelihood Security 
criterion described above.
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Environmental Sustainability 

Governance 

 9.4 Your task

Matrix 10: Climate change impact on key development criteria

Key development criteria

A

Elements of climate change having 

development criteria

Example

B

Elements of climate change having 

development criteria

Examples

livelihood opportunities  

Changing precipitation and temperature 

opportunities 

increases womens’ workload of fetching 
water

change focus

Governance change focus
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measures

Integrate adaptation into 
the Government 
Planning cycle

Local level: Take 
action at local 

level and 
beyond

Local level: identify 
climate stresses, 
vulnerability and 

resilience

Develop institutional 
capacity for 
adaptation

Develop a 
framework for 

M&E

 10.1 Learning objective for this exercise
  Understand what can be done at the local level and how local action links to regional and national governance 

  10.2 Context



Action at the local 
level and beyond
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 10.3 Instructions for case work

 Gender sensitivity to disasters and climate change

 Loss of livelihoods leading to migration

 Food insecurity

 10.4 Your task
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 Column A

 In column B

 In column C

 In column D

Matrix 11: Assess vulnerabilities and adaptation options at local level

A

Vulnerabilities to climate change (as 

B

Adaptation measures 
considered

C

Next steps

D

Who has the capacity to 
take action and establish 

links

Disasters and climate change impacts 



Module 11:

INTEGRATE
ADAPTATION INTO
THE GOVERNMENT
PLANNING CYCLE
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Climate 
change in 

Bangladesh

Apply a climate lens to the 
National Development Plan 

of Bangladesh, 7FYP

Interpret climate 
data of 

Bangladesh

Assess risk Identify 
adaptation 

options

Select 
adaptation 
measures

Integrate adaptation 
into the 

Government 
Planning cycle

Local level: 
Take action 
at local level 
and beyond

Local level: identify 
climate stresses, 
vulnerability and 

resilience

Develop 
institutional 
capacity for 
adaptation

Develop a 
framework 
for M&E

 11.1 Learning objective for this exercise
 

development needs

  11.2 Context
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Part 1: Important aspects for the planning cycle

Your task

Figure11.1: Planning horizons - Today’s decisions shape the future

Your task

Balance of options for action changes from “autonomous and incremental” to “planned and transformative”

Years
from
today

0 10 20 30

2OC warming possible from 2030s

4OC warming possible from 2060s

More than 1 m rise in sea level
possible over 21st century
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Matrix 12 A: Sectoral impacts as planning bases for the future

A B C D E F

Climate signals*** Sector and sub 
sector

Bio-physical 
impact

Socio-economic 
impact

Relevance for 
planning (please 

Entry points into 
existing planning 

procedure 
Example

Rising temperature 
and uncertain 
rainfall

Example

crop production 

Example

Phenological 

at critical life stages 

anomalies leading 

higher demand for 
irrigation leading 

recharge and lower 

changes

Example

crop (rice)

Food and nutrition 

cases

Higher demand 
for imports of 

pressure on 

balance

Example

related to research 
for development 
of climate 
resilient varieties 
and cropping 
patterns and their 

infrastructure 
development to 

and drought 

changes in 
agronomic 
practices to 

losses    

Example

Prioritise various 
adaptation options 
based on the 
imemediate and 
ultimate outcomes 
of CC impacts  

socio-economic) 

Task:

signals

Task:

and sub sector

Task: 

impacts

Task: 

economic impacts

Task: 

for planning

Task:

points

A Note on Climate Signals***



Integrate adaptation 
into the Government 

Planning cycle

121
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Matrix 12 B: Sectoral project planning for future

A B C D E F G
Climate 
signals project 

Bio-physical impact Socio-
economic 

impact

Relevance 
for planning 

(please 

19)

Entry points 
to be built 

into  existing 
planning 

procedure 

Steps to additionally 
built into  current 

government 
planning structure

(goes beyond 
present 

considerations 
of environmental 

impacts)
Example

Rising 
temperature 
and uncertain 
rainfall

Example

Irrigation 
system in 
North-West 
Bangladesh

Example

Falling aquifer 
recharge and 
lower water table; 
lower yield due 
to phonological 
changes and rising 
evaportranspiration;

Nutritional content 
deteriorates (Zn, Fe, 
protein contents fall)

Example

Lower 
output of 
rice

Rising price 
of rice

Food and 
nutrition 
security 
threats

Example

Policy 
intervention 
related to 
water pricing; 
PES; water 
saving 
technology 
such as AWD;

From nutrition 
point of view, 
biofortication 
research and 
development 

Example

CC impact 
modelling based 
on various 
RCPs and 
SSPs and their  
immediate and 
ultimate possible 
outcomes; 

adaptation 
measures; 
prioritise 
and decide 
which exact 
intervention to 
be projectised

Example

1. Biophysical 
impacts of climate 
change under 

assumptions 
as downscaled 
model from GCMs 
under various 
emission and 
socio-economic 
scenarios 

2. Technical 
feasibility of 
adaptation options

3. Costs and 

economic values 
estimated incl co-

applicable

4. DPP prepared with 
Biophysical impact 
model details 
annexed

Task: Need 
to identify 
climate 
signals

Task: Need 
to identify 
sector and 
sub sector

Task: Need to identify 
bio-physical impacts

Task: Need 
to identify 
socio-
economic 
impacts

Task: Need 
to identify 
relevance for 
planning

Task: Need to 
identify entry 
points

Task: Need to 
identify the steps
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REFERENCES
All information for 
different modules 
have been 
extracted from 
different national, 
international 
documents and 
resources 
developed in 
CEGIS and 
C3ER, BRAC 
University 
over the 
years. 
Various 
sources are:

A

B
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C

I

H J

K

GE

D

Seventh 
5-Year 
plan of the 
Government of 
Bangladesh (7FYP)

Bangladesh 
Delta Plan 
2100 (BDP 
2100) 

Third National 
Communication of 
Bangladesh to 
UNFCCC on Climate 
Change 

Bangladesh 
Country 
Report. 
Bertelsmann Stiftung 
Transformation Index 
(BTI)

IPCC 
Fourth 
Assessment Report

Bangladesh Climate 
Factsheet 

Capacity 
Building 
Strategy 
for Climate 
Mainstreaming. United 
Nations Development 
Programme, UNDP

Bangladesh Bureau of 
Statistics (BBS)

IPCC Fifth
Assessment Report

Special 
Report on 
Global 
Warming of 1.50C.

UNCCC: Learn 
Introductory 
e-Course on 
Climate Change 
(https://www.unc-
clearn.org/learn-
ing-re-
sources#toc-1)
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Annex 1
The United 
Nations 
Sustainable 
Development 
Goals
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