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Executive Summary 

The TA program entitled “Establishing a Climate Risk Screening System for Mainstreaming Climate 
Change Adaptation into National Budgeting Activities” is funded by ADB under the regional capacity 
development TA 8532: Action on Climate Change in South Asia. The TA is implemented by the 
Programming Division, Planning Commission, Ministry of Planning, Government of the People’s 
Republic of Bangladesh.  
 
The Action on Climate Change in South Asia is a regional project by ADB, implemented in six South 
Asian countries as India, Bangladesh, Sri Lanka, Nepal, Bhutan and Maldives. South Asia developing 
member countries (DMCs) face the challenge of achieving and sustaining rapid economic growth to 
reduce poverty and attain other Sustainable Development Goals in an era of accentuated risks posed by 
global climate change. ADB, together with key development partners, has been supporting South Asia 
DMCs in their pursuit to mainstream climate change in development plans, programs, and projects. This 
regional capacity development technical assistance (TA) supports South Asia DMCs in pursuing low-
carbon and climate-resilient development. Its outcome will be the increased investment and institutional 
capacity of South Asia DMCs to manage the impacts of climate change. One main objective of ADB’s 
current regional capacity development TA is to empower the DMCs in mainstreaming climate change 
adaptation through climate risk screening and identification of adaptation measures appropriate for those 
risks.  
 
 

 

Bangladesh is one of the most at-risk countries in the world to natural hazards, mainly due to its high 
population density, low-lying topography, and geographical location. Climate change will severely 
challenge the country’s ability to achieve its SDG targets. Therefore, high-level screening approach for 
risks from climate and geophysical hazards at an early stage of project development is necessary. 
Screening for climate risks during the project appraisal process can enable a quick identification of current 
and projected climate/weather-related risks and associated geophysical and possibly ecological risks to 
a project.  
 
For Bangladesh, the TA activities are (i) design and establishment of a Remote Sensing-GIS-based climate 
risk decision-support system (DSS) and climate risk and vulnerability screening (CRVS) system and pilot-
testing it for selected large investment projects in the agriculture and water sectors that are proposed for 
inclusion in the ADP, and (ii) enhancing the human resource capacity of concerned government agencies/ 
departments/ministries in conducting climate risk and vulnerability screening at the project level. A GIS-
based CRVS system will be useful in identifying site-specific hazards, exposures, vulnerabilities, risks, 
and impacts that will, in turn, assist decision making for resource allocation through ADP.  
 
The proposed TA activities will contribute to (i) establishing government capacities in conducting climate 
risk and vulnerability screening for high-risk projects, (ii) systematic incorporation of climate change 
adaptation into national development activities, (iii) increased resilience of infrastructure against the 
adverse impacts of climate change, and (iv) increased knowledge sharing on climate change 
vulnerabilities and adaptation for decision making. 
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1. Introduction 

Bangladesh is the most vulnerable country among the South Asia developing member countries (DMCs) 

of ADB and one of the countries in the world most vulnerable to the impacts of climate change primarily 

due to its geography and demography (Forests., 2009) Geographically, the country is largely located at 

the lower reaches of the Ganges, Brahmaputra, and Meghna (GBM) rivers. Climate change has already 

impacted on the life and livelihoods of the people in the coastal areas and in the arid and semi-arid regions 

of Bangladesh. In particular, the effects of climate change on agriculture and other sectors are already 

evident. The agricultural sector is most likely to face significant yield reduction in future due to climate 

variability (Sikder & Xiaoying, 2014). Being one of the most climate-vulnerable countries in the world, 

Bangladesh is highly susceptible to agricultural damage ,Small-scale farmers in the developing countries 

like Bangladesh are most likely to be affected by climate change impacts because of their high dependence 

on agriculture for sustaining their livelihoods (Huq, Hugé, Boon, & Gain, 2015). 

These climate impacts can pose serious challenges to development activities and failure to anticipate 

future changes could lead to a situation where the existing practices and guidelines are no longer 

appropriate. The need to integrate or mainstream climate change adaptation into development planning 

and decision-making processes has become increasingly apparent with the general recognition of the 

linkages between development and climate change adaptation (Olhoff & Schaer, 2010). Without due 

consideration, poverty reduction investments alone may not necessarily lead to reductions in 

vulnerability to climate change, leading to potential „mal-adaptation that inadvertently increases 

vulnerability to climate change (Barnett & O’Neill, 2010). 

Agriculture is always vulnerable to unfavorable weather events and climate conditions. Despite 

technological advances such as improved crop varieties and irrigation systems, weather and climate are 

important factors, which play a significant role to agricultural productivity. The impacts of climate change 

on agriculture food production are global concerns and for that matter Bangladesh, where lives and 

livelihoods depend mainly on agriculture, is exposed to a great danger, as the country is one of the most 

vulnerable countries due to climate change (Jayanta, 2007). 

1.1. Regional TA of ADB 

1.1.1. Background 

Action on Climate Change in South Asia is a regional project by Asian Development Bank (ADB), 

implemented in six South Asian countries as India, Bangladesh, Sri Lanka, Nepal, Bhutan and Maldives. 

Being located in an unsuitable geographical location, South Asia developing member countries (DMCs) 

are already susceptible to future climate change and associated natural hazards. High density of 

population and acute poverty further aggravates the vulnerability level of DMCs, so that they are facing 

challenge of achieving and sustaining rapid economic growth to reduce poverty and attain those 

Millennium Development Goals. The Asian Development Bank (ADB), together with key development 

partners, has been supporting South Asia DMCs in their pursuit to mainstream climate change in 

development plans, programs, and projects. This proposed regional capacity development technical 

assistance (TA) will support selected South Asia DMCs in pursuing low-carbon climate-resilient 

development. 
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1.1.2. Impact and Outputs 

The impact of the TA will be the successful transition to a low-carbon and climate resilient development 

path in South Asia. Its outcome will be the increased investment and institutional capacity of South Asia 

DMCs to manage the impacts of climate change. 

Output 1: Screening of investment projects against climate risks strengthened. The TA will support 

screening of ADB-assisted projects in selected South Asia DMCs for climate change risks, and provide 

early inputs into project planning, design, monitoring, and reporting. 

Output 2: Capacity of DMCs in developing and/or implementing climate change strategies and action 

plans strengthened. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1-1: Climate and Disaster Risk Model (IPCC, 2012) 
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1.2. TA plan for Bangladesh 

1.2.1. Bangladesh Context 

Being located in an unsuitable geographic location, i.e. the Himalayas in the north and the Bay of Bengal 

in the south, and with a vast population of around 160 million - Bangladesh is considered as one of the 

most vulnerable countries in the world due to climate change impacts. Having a deltaic floodplain - Flood, 

cyclone, storm surge, drought, salinity intrusion and the effect of sea level rise are some of the climatic 

disasters that the country is frequently suffering from. Acute poverty and lack of technical knowhow 

increase the vulnerability level further, making the situation worse. A significant portion of country’s 

GDP growth is actually curtailed every year because of these natural disasters or adverse impacts of 

climate related events. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1-2: Map of Vulnerability 

At the same time, Bangladesh is a developing country, having enormous potential for rapid growth in 

near future. Already, the country is experiencing high growth rate in GDP, and is considered as an 

emerging tiger in Asian economy. In the race, while a large number of development projects are 

undertaken every year under its Annual Development Program (ADP), it I high time that the current and 

future susceptibility of those development projects to climate change and disaster is checked properly. 

Otherwise, the ultimate benefit of the projects to people will be undermined and the life span of the 

infrastructures will be deteriorated as well. 

In fact, Bangladesh government has taken the issue of climate change and natural disaster as a factor in 

relation to its development effort. In terms of public resources, the Government of Bangladesh is 

spending, on average, about 6%-7% of all development and non-development expenditure, an equivalent 

of US$ 1 billion per annum, on climate-sensitive activities. Aligning all the development process to be 

climate resilient through appropriate adaptation measure is the next step toward the effort. 



Page 12 of 47 

Bangladesh is well-known for its recurring catastrophic flooding. A large part of the country is prone to 

river flooding from GBM and much of the country is inundated during the summer monsoon season. The 

associated river bank erosion is also extremely severe. The northwestern region is less prone to flooding 

but suffers from frequent droughts. The hill tracts of eastern Bangladesh are prone to flash floods, forest 

fires, landslides, and earthquakes. The coastal belt is undoubtedly the most disaster-prone region in the 

country. The Bay of Bengal is one of four regions in the world most prone to tropical cyclones and 

historically large casualties have resulted from extreme surges along the coastal belt (BBS, 1991) As such, 

Bangladesh’s potential to sustain its development faces significant challenges posed by climate change, 

which can compound the country’s prevailing development problems and increase pressure on key 

resources needed to sustain growth (Ahmed, 2006). 

Different parts of Bangladesh suffer from various natural disasters such as flooding, river bank erosion, 

drought, flash floods, forest fires, landslides and tropical cyclones. The coastal belt has historically well-

known large cyclones and surges. Climate change and sea level rise will worsen this scenario of cyclones 

in the near future (Sarwar 2013). Other disasters include tornadoes, hailstorms and lightening which are 

projected to be more frequent and intense because of global warming. Therefore, Bangladesh’s 

development is threatened by the climate change accompanied by the increased pressure on its resources. 

Some of the forecasted impacts of climate change are- monsoon and winter rainfall variability change, 

higher average temperature, warmer winters, increased soil salinity in coastal areas and lower discharge 

in major rivers, weaker ecosystem and enhanced frequency and intensity of extreme weather events like 

floods, cyclones and droughts. 

Climate Change is impeding development activities. So, climate change adaptation needs to be 

mainstreamed into development planning and decision making. The linkage between development and 

climate change adaptation (Olhoff and Schaer 2010) needs to be recognized. Investments on poverty 

reduction may not be sufficient to reduce the vulnerability to climate change. Mainstreaming climate 

change adaptation measures into existing development processes and decision cycles (GED, Undated) 

needs to be addressed, given that impacts of climate change have adverse effects on economic growth and 

development. 

1.2.2. TA outline 

Programming Division, Planning Commission, Ministry of Planning, Government of the People’s 

Republic of Bangladesh in 15 March 2017 finalized the country level proposal for the TA 8572 as 

Establishing a Climate Risk Screening System for Mainstreaming Climate Change Adaptation into 

National Development Budgeting Activities following ADB consultations and in close coordination with 

key officers of concerned government agencies during 29-31 March 2015 and 25-29 September 2016 in 

Dhaka. The consultations identified priority climate change-related activities in Bangladesh which could 

be supported under this TA, namely: 

1) design and establishment of a climate risk and vulnerability screening (CRVS) system and pilot-testing 

it for selected large investment agriculture and water sector projects that are proposed for inclusion in the 

Annual Development Program, and 2) enhancing the human resource capacity of concerned government 

agencies/departments/ministries in conducting CRVS at the project level. 
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National consultants involved in the program are: 

1. Remote Sensing-GIS/HEVR Specialist and Team Leader 

2. Disaster Management/Multi-Hazard Specialist 

3. Climate Change Risk Assessment Specialist 

4. Hydro-Meteorologist 

5. Agriculture/Climate Change Economist 

1.3. Agriculture & Water Resources Sectors in Bangladesh 

Agriculture in Bangladesh:  

In Bangladesh, Agriculture is the largest employment sector. As of 2016, it employs 47% of the total labor 

force and comprises 16% of the country's GDP. The performance of this sector has an overwhelming 

impact on major macroeconomic objectives like employment generation, poverty alleviation, human 

resources development and food security. 

Bangladesh is the fourth largest rice producing, 3rd vegetables producing, 7th potato and mango 

producing country in the world. National sales of the classes of insecticide used on rice, including 

granular carbon furan, synthetic pyrethroids, and malathion exceeded 13,000 tons of formulated product 

in 2003 (Riches, 2007). The insecticides not only represent an environmental threat, but are a significant 

expenditure to poor rice farmers. The Bangladesh Rice Research Institute is working with various NGOs 

and international organizations to reduce insecticide use in rice (IRRI, 2004). Over 65% of the area planted 

to rice is now under high yielding varieties and more than half the cultivated land is now irrigated. While 

increases in production have benefited both poor producers and consumers, they have been associated 

with widespread application of inorganic fertilizers and insecticides. Soil degradation and toxicity 

impacts resulting from intensification and the use and handling of pesticides have been identified as 

threats to the sustainability of improvements in productivity (IRRI, 2004). 

Growth drivers in rural areas are shifting from rice cultivation to high-value agricultural commodities 

and off-farm employment. Transforming subsistence to commercial agriculture is key to improving rural 

livelihoods, boosting rural economic growth, and contributing to long-term food security. The 

Government of Bangladesh promotes diversification in agriculture by fostering private sector-led 

agribusiness and improving rural infrastructure. The latter includes developing farm-to-market roads, 

providing access to affordable power, developing rural growth centers including marketplaces with 

women’s sections, and building rural water supply and sanitation infrastructure. With climate change 

risks growing, the provision of climate-resilient rural infrastructure assumes growing importance. In 

addition, there is a need to develop rural institutions that help ensure that better market access brings 

improved livelihoods and more rapid social development. All these issues have important gender-

equality dimensions, and households headed by women can benefit. 

  

https://en.wikipedia.org/wiki/Food_security
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Figure 1-3: Agriculture Sectors of Bangladesh 

 

 

 

 

 

                                                                                        

 

 

 

 

Figure 1-4: Agricultural sector of GDB contribution 

Sustainable management of water resources: 

There is an urgent need to strengthen integrated and strategic water resource management, which 

includes flood management and erosion control, improved and adaptive participatory water resource 

management, and strengthened policy implementation. Recurrent floods and aggravated riverbank 

erosion are major problems and causes of poverty in Bangladesh. Other water resource management 

problems include temporal variation in discharges (i.e., alternating flooding and winter drought), 

drainage congestion, drought, salinity intrusion in coastal areas, cyclones and tidal surges, arsenic 

contamination of groundwater, overexploitation of groundwater, and chemical and fertilizer 

contamination of water. Similarly, the nation’s irrigation network suffers inefficient water utilization, 

inadequate maintenance, and a large backlog of needed repairs. Intertwined is the impact of climate 

change on the incidence and severity of disasters, necessitating more attention to managing disaster risk 

and adapting to climate change, including measures to control flooding and erosion. More effort is 

required to foster community participation, including women and the private sector, in the sustainable 

management of water resources, building on success registered in small-scale water resources projects. 

Sustainable water resource management is a priority for environmental protection under the plan. The 

government’s strategy for water resource management rests on three principles:  (i) the rational 
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management and optimal use of water resources to reduce vulnerability to flooding, drought, riverbank 

and coastal erosion, and drainage congestion; encouraging the wider use of surface water; rationalizing 

groundwater use; improving access for the poor to water and resources commons; and expanding the 

availability of clean water for health and hygiene; (ii) the conservation of aquatic and water-dependent 

ecosystems; and (iii) institutional reform of water sector agencies in line with the National Water Policy 

and National Water Management Plan, to achieve efficient and integrated water management , including 

stakeholder participation to ensure benefits for the poor, women, and other excluded groups (Strategy, 

2011-2015). 

1.4. Climate Change and Development Planning in Bangladesh 

The Government of Bangladesh (GoB) has been proactive on climate change issues, developing national-

level scientific expertise and government-level actions on environmental sustainability issues. The 

challenge remains to implement policies in a more effective manner and make sure that lessons are learnt 

and acted upon in a timely manner. The Gob has likewise prioritized protecting public investments 

against the adverse impacts of climate change, with development strategies factoring in such issues and 

challenges while conceptualizing robust sustainable development plan. The primary challenge for 

Bangladesh is to scale up investments to create suitable conditions for economic and social development 

and to secure the well-being of its people, especially the poor and vulnerable groups, including women 

and children. The GoBs climate change management strategy aims to contribute to eradicating poverty 

and achieving economic and social prosperity for all people. The pro-poor strategy prioritizes adaptation 

and disaster risk reduction and also addresses low-carbon development, mitigation, technology transfer, 

and mobilization and international provision for investments incoming mechanisms and green 

technology. In the country’s 7th Five-Year Plan (2016-2021), prioritizing programs and projects and 

safeguarding, including improved implementation, monitoring, and shared learning, have been taken as 

a strategy to climate proofing public investments. 

There are six divisions within the Planning Commission. They are  

1) General Economic Division (GED); 

2) Programming Division (PD); 

3) Socio-Economic Infrastructure Division (SEID); 

4) Physical Infrastructure Division (PID); 

5) Industry and Energy Division (IEAD), and  

6) Agriculture, Water Resources and Rural Institution Division (AWRRID) 

 

In terms of public resources, the GoB is spending, on average, about 6%-7% of all development and non-

development expenditure, an equivalent of US$ 1 billion per annum, on climate-sensitive 

activities(O’Donnell et al., 2013). According to the Bangladesh Climate Public Expenditure and 

Institutional Review (CPEIR), the GoB had allocated an equivalent of US$300 million (US$100 million 

every year over the fiscal years 2009/10 to 2011/12) for implementing adaptation and mitigation projects. 

Also, a 2009 study by the General Economics Division (GED), Planning Commission revealed the negative 

economic impacts of climate change on key sectors such as agriculture and physical 

infrastructures(Commission, 2009). Consequently, the GoB has taken a simultaneous strategy to 

safeguard its current spending on projects under the Annual Development Program (ADP) from climate-
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induced hazards and use such development practices to ensure adaptation co-benefits. The Planning 

Commission has started the process of mainstreaming climate change adaptation along with disaster risk 

reduction, poverty alleviation, and gender in all projects under the ADP (Planning, 2016). To support the 

designing of climate-resilient projects, the Planning Commission published in 2014 a “Development 

Project Pro-Forma/Proposal Manual”(Commission, 2014).in which an Integrated Climate Change, 

Disaster, and Environment (CDE) Framework has been incorporated to support the country’s response 

to risks associated with climate change. The Framework requires that all public investment projects 

undergo analysis of climate change impacts on project activities. However, due to lack of capacities, the 

proposed CDE framework to assess climate change and disaster risks and identify appropriate adaptation 

measures is yet to be operationalized and institutionalized in the development planning system of 

Bangladesh. 

Climate impact and risk screening constitutes the first step towards, and is a prerequisite for, adaptation. 

The key to avoiding potentially costly problems is to understand the degree to which a development 

project/program is physically vulnerable to climate and disaster risks; and to use climate information 

from modeling and secondary studies to estimate how these risks will evolve over time. Screening and 

assessments of climate risks and vulnerabilities are central to the implementation of adaptation efforts. 

The key government organization that must lead in implementing the mainstreaming of adaptation and 

mitigation as cross-cutting actions is the Planning Commission. The challenge is to do so into the 

planning, programming, and budget processes so that public investments are safeguarded more in the 

future than it is at present. 

The Planning Commission within the Ministry of Planning is an apex body and the central planning 

organization in Bangladesh. It determines the objectives, goals, and strategies of medium and short-term 

plans within the framework of long-term perspective and formulates policy measures to achieve planned 

goals and targets. Its activities include the following elements of development planning: (i) policy 

planning to determine the goals, objectives, priorities, strategies, and policy measures for development 

plans; (ii) sectoral planning to identify the roles that the various sectors of the economy are required to 

play in the context of the plan objectives and goals; (iii) program planning to formulate detailed resource 

allocation to realize the plan objectives and goals; (iv) project planning to appraise projects embodying 

investment decisions to implement the sectoral plans; and (v) evaluation for impact analysis of projects, 

programs, and plans on the peoples living standard (Commission, 1986). Within the Commission are six 

divisions, two of which deal with general macroeconomic issues, the General Economics Division (GED) 

and the Programming Division, and four are sector divisions in charge of planning and policy issues in 

the country’s different economic sectors. These are the Socio- Economic Infrastructure Division, Physical 

Infrastructure Division, Industry and Energy Division, and Agriculture, Water Resources and Rural 

Institution Division. 

1.5. The Programming Division 

The Planning Commission approves the development projects from disparate ministries. The Annual 

Development Programme (ADP) is the main tool for achieving the sectoral economic objectives and 

targets in line with the economic development strategies outlined in the Perspective Plan (2010-2021) and 

the Five-Year Plans. The Programming Division issues the guidelines for ADP formulation and allocation 

of funds as a first step in the ADP formulation process. Among the criteria for prioritization, climate 

change risks and disaster risk reduction are also included as priority issues. The Programming Division 
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is the sole government organization responsible for preparing the ADP and the Revised ADP (RADP) and 

for their monitoring in each financial year, in close coordination with the sector divisions, GED, and the 

line Ministries. It prioritizes new projects aligned with the national plan’s objectives for inclusion in the 

ADP and prepares resource allocation to different sectors. 

The Programming Division screens and prepares the list of pipeline projects proposed by different 

ministries for inclusion in the ADP. The Programming Division screens the proposed projects according 

to the ADP guidelines. The proposed new projects are prepared into a list of projects which are not 

assessed in climate change aspects. The high level Programming Committee receives a list of proposed 

projects for approval. Concerned government agencies/ departments prepare the approved projects 

which are submitted to the line ministries later on for technical and financial assessment and to Sector 

Division and Planning Commission for more review and endorsement (Figure 1). Approved projects are 

then sent to the Programming Division for budget allocation. Approved projects are then screened and 

integrated as climate smart decisions. The Programming Division and Sector Divisions are enabled by the 

screening system to more efficiently understand how these approved and endorsed projects can be 

affected by climate and disaster risk. Nevertheless, the Planning Commission requires assistance in 

building capacity to integrate climate change concerns from a resource allocation perspective. The 

development of a climate risk and vulnerability screening (CRVS) tool then provides an entry point 

towards integrating climate proofing and disaster risk reduction and management into the public 

investment management system.  

 

Figure 1-5: Development Project Formulation and Approval Process (After ERD 2010) 

 

1.6. Proposed TA Activities and objectives 

One of the major objectives of ADB’s current regional capacity development technical assistance TA8572 

(REG): Action on Climate Change in South Asia is to allow the DMCs in mainstreaming climate change 

adaptation through climate risk screening and identifying the adaptation measures appropriate for 

addressing those risks. These activities would help to- 

 



Page 18 of 47 

1) design and establish a climate risk and vulnerability screening (CRVS) system and pilot-testing it 

for selected large investment projects in the agriculture and water sectors that are proposed for 

inclusion in the ADP, and  

2) Enhance the human resource capacity of concerned government agencies/departments/ 

ministries in conducting climate risk and vulnerability screening at the project level.  

 

These activities will encompass a survey of climate risk screening and climate risk and vulnerability 

assessment tools and methodologies which are used by sector agencies/ departments/ ministries. Also, 

they would help in organizing, systemizing a range of relevant information, testing the application of the 

resulting GIS-based decision-support system for climate risk and vulnerability screening at national and 

local levels. 

Impact of climate change, temperature changes—past, present, and future for a range of development 

scenarios. It can be used to investigate economic, environmental and social implications. 

Skills 

1) Using GIS tool to visualize climate change model data  

2) Understand simple statistics such as averaging 

3) Understand GIS data representation (vector vs. raster) 

Analysis of climate impacts, adaptation, and vulnerability involves a set of activities designed to identify 

the effects of climate variability and change, to evaluate and communicate uncertainties, and to examine 

possible adaptive responses. Methods for analysis of impacts, adaptation, and vulnerability have evolved 

over the past decade, and a large array of methods and tools are now available for use in agriculture and 

water resources management sectors, at different scales of analysis, and in contrasting environmental and 

socio-economic contexts.  

A quick identification of present and future climate/weather-related risks and associated geophysical and 

possibly ecological risks can be identified through screening.  Site-specific hazards, exposures, 

vulnerabilities, risks, and impacts which can assist decision making can be identified by a GIS-based 

CRVS system. Analysis of both historical and projected climate weather- related hazards (H), exposures 

(E), and vulnerabilities (V) shall form part of integrated risk assessments.  

ADB developed a climate risk screening system in 2013 which was applied in South Asia developing 

member countries to evaluate the level of risks. The screening report provided by the ADB tool includes 

a preliminary evaluation of climate/ weather- related as well as associated geological and geophysical 

risks. The medium or high risk projects face further screening through dedicated screening tools. 

Temperature increase, precipitation change, wind speed change, sea-level rise, solar radiation change, 

water availability, flooding, tropical storms, wildfire, permafrost, sea ice, snow loading, and/or landslides 

can be considered as hazard components of risks (ADB 2014). These risk assessments can be in forms of 

risk overlays, thematic maps generated by index and/ or criteria-based methodologies and their 

combinations. Project lifespan, design, and efficacy can be affected by the risk assessment which may lead 

to recommendations on strategic and co-beneficial climate change adaptation and disaster risk reduction 

and management options.  
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2. Climatic scenario of Bangladesh 

2.1. Climate and Hydro-meteorological hazards in Bangladesh 
 

Bangladesh is one of the most disaster-prone countries due to climate change and its critical geographical 

position. The tropic of Cancer passes through Bangladesh and it has a tropical monsoon climate 

characterized by heavy seasonal rainfall, high temperatures, and high humidity. Natural disasters, such 

as floods, tornadoes, and tidal bores affect the country frequently. Bangladesh also is affected by major 

cyclones, on average 16 times within a decade. Between 1947 and 2015, around 20 severe cyclones hit 

Bangladesh, causing enormous loss of life and property. The 1970 Bhola cyclone was a 

devastating tropical cyclone that struck Bangladesh and India's West Bengal on November 12, 1970. It 

remains the deadliest tropical cyclone ever recorded and one of the deadliest natural disasters. Up to 

300,000 people lost their lives in the storm, primarily as a result of the storm surge that flooded much of 

the low-lying islands of the Ganges Delta(Frank & Husain, 1971). Another super cyclone struck the 

southeastern coast in 29 April, 1991, killing 138,000 people. Recently super cyclone Sidor struck the 

southwestern coast on November 15, 2007, affecting not only the coastal districts of the administrative 

division Khulna but also about half of the mangrove forest Sundarbans. 

During the intense cyclonic storm of the early summer (Pre- monsoon) and post monsoon season, 

southerly winds of more than 160 kilometers per hour (99.4 mph) cause waves to crest as high as 6 meters 

(19.7 ft) in the Bay of Bengal, which brings disastrous storm surge to coastal areas. Heavy rainfall is 

characteristic of Bangladesh causing it to flood every year. Except for the relatively dry western region of 

Rajshahi, where the annual rainfall is about only 1,600 mm, most parts of the country receive on an 

average of at least 2,300 mm rainfall per year (Moniruzzaman, 2015). Because of the location of North-

eastern part of Bangladesh are situated just south of the foothills of the Himalayas, where monsoon winds 

turn towards west and northwest, the region of Sylhet (northeastern Bangladesh) receives the greatest 

average precipitation. From 1977 to 1986, annual rainfall in that region ranged between 3,280 to 4,780 mm 

per year. About 80% of Bangladesh's rain falls during the monsoon season. During the hot months of 

April and May hot air rises over the Indian subcontinent, creating low-pressure areas into which rush 

cooler, moisture-bearing winds from the Indian Ocean. This is the southwest monsoon, commencing in 

June and usually lasting through September. 

 

 

 

 

 

 

 

 

 

  

 

Figure 2-1: Historical Monsoon Flood (% of inundation in total area) over Bangladesh   

https://en.wikipedia.org/wiki/Tropical_cyclone
https://en.wikipedia.org/wiki/India
https://en.wikipedia.org/wiki/Natural_disaster
https://en.wikipedia.org/wiki/Storm_surge
https://en.wikipedia.org/wiki/Ganges_Delta


Page 20 of 47 

Annual monsoon flooding results in the loss of human life, damage to property and communication 

systems, and a shortage of drinking water, which leads to the spread of disease. For example, in 1988 two-

thirds of Bangladesh's 64 districts experienced extensive flood damage in the wake of unusually heavy 

rains that flooded the river systems. 

Different research findings indicating that the extreme events like number of "Prolonged dry spell" and 

"heavy rainfall within a short period from convective cloud outburst" are increasing at tropical countries 

due to the influence of global warming and climate change which may cause to increase the frequency 

and intensity of different hydro-meteorological extreme events in Bangladesh. To address the upcoming 

challenges of climate change, Bangladesh Government is very keen to mainstreaming the issues in public 

investment project planning and development activities in an effective and efficient way.  

2.2. Climate challenge and sectorial vulnerability 

Bangladesh’s greatest challenge is to lift 50 -55 million people out of poverty. However, it cannot alleviate 

poverty, without making climate change an inherent part of its development strategy. Otherwise much 

of past and ongoing effort can be washed away by the possible impacts of climate change.   

Bangladesh is currently ranked as the most climate-vulnerable country in the world. Increased global 

temperatures are likely to increase the frequency and intensity of cyclones in the Bay of Bengal, to increase 

monsoon rainfall which will result in additional flooding in the Ganges – Brahmaputra- Meghan Basin, 

and to elevate sea level which would then increase coastal flooding and saline intrusion into aquifers. The 

resulting impact on people’s livelihood can be devastating, especially in light of Bangladesh high 

population’s density. Water related impacts of climate change will likely be the most critical concern for 

Bangladesh in terms of urgency, severity, and economic consequence.  Specific impacts include:   

(i) Coastal Resources: The greatest impacts from climate change are projected in the coastal areas.  These 

resources are a vital asset, livelihood resource and support base for the wider rural economy.  The Inter-

Governmental Panel on Climate Change (IPCC) estimates suggest an increase in sea level between 9 – 88 

cm by 2100.  A 45 cm sea level rise is projected to inundate 75% of the Sundarbans. A 1 meter rise in sea 

level would flood 18% of the total land, directly impacting 11% of the population. Inundation on this scale 

would present unprecedented challenges in terms of loss of income, displaced populations and exacerbate 

stresses on infrastructure.  In addition, the quality of groundwater resources is likely to worsen with sea 

level rise in the coastal districts.  This has important implications on the productivity of agriculture and 

drinking supply for rural communities.  

(ii) Floods and Droughts: Flood risks already pose a significant burden on the economy (e.g. 2004 flood 

damages were estimated at $2.3 billion) with over two-thirds of the country lying below 5 meters above 

sea level mark. Vulnerability to floods and the potential for economic damage is considerable suggesting 

the need for a stronger emphasis on protecting and climate proofing high value assets.    

 (iii) Agriculture: The agricultural sector employs over two-thirds of the labor force and contributes to 22 

percent of GDP.  The effects of climate change on key agricultural crops remains uncertain.  Estimates 

suggest that production will be negatively affected due to crop losses from longer periods of flood 

inundation and increased salinity levels.  



Page 21 of 47 

2.3. Climate Change and DSS in public investment Sector 

Using climate science research results to inform the decision-making process about which policies or 

specific measures are needed to tackle climate impacts is often a difficult, yet crucial undertaking. The 

successful integration of scientific information into decision making often depends on the use of flexible 

frameworks and tools that can provide comprehensible information to a wide range of users, allowing 

them to evaluate how to apply it to the design of a project or policy. Despite the uncertainty about 

expected risks posed by climatic change, climate risk screening and adaptation tools can still provide key 

information regarding vulnerabilities and risks faced by specific sectors or planned activities. In order to 

offer useful outcomes, these tools need to incorporate or be complemented by information on: climate 

trends, scenarios and projections; local resilience to climate shocks; and adaptive capacity.  

The close linkages between climate change adaptation and development have led to calls for addressing 

the two issues in an integrated way. ‘Mainstreaming’ climate information, policies and measures into 

ongoing development planning and decision-making has been proposed as one solution, seen as making 

more sustainable, effective and efficient use of resources than designing and managing climate policies 

separately from ongoing development activities. 

 

 

 

 

 

 

 

 

 

 

Figure 2-2: Monthly Maximum, Mean & Minimum Temperature over Bangladesh 

2.4. Initiative to mainstreaming CC for public investment sector in BD 

Bangladesh Government has taken an initiative by the support of a Regional TA project ``Action on 

Climate Change in South Asia” of Asian Development Bank. The main Purpose of this project is to design 

and establish a climate risk and vulnerability screening (CRVS) tool and system and test them on pilot 

basis for selected investment projects in the agriculture and water resources sectors that are proposed for 

inclusion in the Annual Development Programme (ADP) and capacity building of human resources are 

also included in this TA project to mainstreaming Climate Change for public investment sector with more 

effective and efficient way. Programming Division of planning commission is implementing agency for 

this important TA project.  
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2.5. Climate scenario and sector specific impact assessment 

Development of climate forecast tools and scenarios are important to evaluate sector-specific, incremental 

changes in risk over the next few decades. This review starts by describing the climate outlook for the 

next couple of decades and the implications for adaptation assessments. Climate change scenarios can 

meet some, but not all, of the needs of adaptation planning. The choice of scenario technique must be 

matched to the intended application, taking into account local constraints of time, resources, human 

capacity and supporting infrastructure. The over-arching need for the scientific community to provide 

more information and guidance on adapting to the risks of climate variability and change over nearer 

time horizons.  
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3. Disaster Management in Bangladesh 
Bangladesh is susceptible to a variety of disasters including cyclones, earthquakes, droughts, storm-surge 

and flooding. In addition, the country encounters other manmade hazards such as fires and infrastructure 

collapses. Bangladesh is also vulnerable to climate change due to its location in South Asia. The 

government has made progress in preparing for much of these disasters through plans and policies by 

gradually shifting their disaster management approach to a comprehensive risk reduction methodology 

based on common disaster experiences, lessons learned, and the desire to reduce future impacts. The 

country has a well-established community preparedness capability due to the implementation of 

comprehensive education and training programs by government agencies and non-governmental 

organizations. Disaster management committees have been established and trained at all administrative 

levels. These committees and volunteers communicate disaster alerts and evacuation instructions to 

coastal residents and assist with coordinating relief supplies. 

Bangladesh exceeded the regional averages for the Asia-Pacific in the Hyogo Framework for Action 

(HFA) progress report (2013) and scored a higher than the average score in every category including early 

warning systems, risk assessment, DRR policy, and preparedness for effective response. Bangladesh 

earned these scores by implementing various national plans and through the institution of the necessary 

legal framework to support disaster risk reduction and climate change adaptation. Bangladesh is a nation 

which will continue to experience the devastating effects of climate change. These concerns for the nation 

are recognized and the Government of Bangladesh is working progressively to implement mitigation and 

preparedness measures along with making national economic and transportation improvements to better 

sever and protect the people of Bangladesh. 

3.1. Draft Methodology for multi-hazard vulnerability and risk assessment 

The most widely accepted expression of disaster risk (R) was proposed by Varnes (1984), as the product 

of H (Hazard probability), E (the quantification of the exposed elements at risk), and V (the vulnerability 

of the exposed elements at risk as the degree of loss caused by a certain intensity of the hazard). The 

terminologies can be further defined as; 

Hazard (H): A potentially damaging physical event, phenomenon or human activity that may cause for 

loss of life or injury, property damage, social and economic disruption or environmental degradation. 

This event has a probability of occurrence within a specified period of time and within a given area, and 

has a given intensity. 

Exposure or Elements-at-risk (E): Population, properties, economic activities, including public services, 

or any other defined values exposed to hazards in a given area. Also referred to as “assets”. 

Vulnerability (V): The conditions determined by physical, social, economic and environmental factors or 

processes, which increase the susceptibility of a community to the impact of hazards. Can be subdivided 

in physical, social, economical, and environmental vulnerability. 

Disaster: When a potentially hazardous event ultimately affects life, property or ecosystem with 

significant Amount of losses incurred. 

Risk: The expected losses in a given area and period of time (e.g. annual) for a specific set of elements-at-

risk as a consequence of a specific hazard scenario with a specific return period. Also known as Specific 

Risk or Individual Hazard Risk. 
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3.2. Multi-hazard and total risk 

Multi-hazard: A particular location on earth may expose to more than one disaster. In practice, the term 

multi-hazard is often used to indicate all relevant hazards that are present in a specific area. In the 

scientific context it frequently refers to “more than one hazard”. There are number of ways to explain 

multi-hazard approach as evident from different literature. A simple classification proposed in this study 

can be as; 

Correlated hazard: One hazard has somehow relation to other as; 

 Same trigger: like rain may trigger for both land slide and flash flood in a mountainous area.  

 Interactions: Subsequent, chain or cascade. After an earthquake, a landslide may occur, and the 

mudflow may further lead to flash flood nearby.  

 Synergistic impact: Total impact of two disasters took place at the same time may be higher than  

 The cumulative impact of two individual disasters at separate time. 

 Uncorrelated hazard: Like an earthquake and drought event are uncorrelated mostly 

Total risk (RT) The probability of harmful consequences, or expected losses (deaths, injuries, property, 

livelihoods, economic activity disrupted or environment damaged) resulting from the cumulative effect 

or interactions between multiple natural or human-induced hazards and vulnerable conditions in a given 

area and time period. It is calculated by first analyzing all specific or individual risks. It is the integration 

of all specific consequences over all probabilities. 

3.3. Multi-hazard Risk Assessment 

Hazard and risk assessment requires a number of steps to follow as illustrated in Figure 5.1, based on Van 

Westen et al. (2008). The figure gives standard framework for multi-hazard risk assessment, indicating 

various components (A to I) within it. 

The first component (A) deals with the input data required for a multi-hazard risk assessment. The second 

component (B) focuses on the susceptibility assessment. A susceptibility map shows the subdivision of 

the terrain in zones that have a different likelihood that hazards may occur. The likelihood may be 

indicated either qualitatively (as high, moderate low, and not susceptible) or quantitatively (e.g.as the 

density in number per square kilometers, area affected per square kilometer, Safety Factor, height or 

velocity of run out). 

The third component (C) deals with hazard assessment, which requires information on temporal, spatial 

and intensity probabilities. The fourth component (D) focuses on the exposure analysis. The aim of an 

exposure analysis is to analyze the number of elements at risk that are spatially overlapping with a certain 

hazard scenario. Exposure analysis of physical objects can be carried out by counting the number of 

elements at risk exposed (e.g. number of buildings), or by expressing them in monetary values (e.g. 

replacement costs). 

Component (E) refers to the vulnerability assessment and indicates the degree of loss to elements at risk 

caused by a specific hazard event with a given intensity. Other types of vulnerability (e.g. social, 

environmental, and economic) are mostly analyzed using a Spatial Multi-Criteria Evaluation, as part of a 

qualitative risk assessment. 
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Component (F) outlines the concept of direct risk assessment of physical objects which integrates the 

hazard, exposure and vulnerability components. For each hazard scenario with a given temporal 

probability the losses or consequences are calculated by multiplying the vulnerability and the amount of 

exposed elements at risk. The specific risk is calculated for many different situations, related to hazard 

type, return period and type of elements at risk. Given the large uncertainty involved in many of the 

components of the hazard and vulnerability assessment, it is best to indicate the losses as minimum, 

average and maximum values for a given temporal probability. Finally, the risk assessment can be carried 

out using either qualitative (H) or Quantitative approaches (G). 
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Figure 3-1: A standard framework for Multi-hazard risk assessment (adapted from Cees, 2012)
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3.4. Qualitative vs. Quantitative approach 
 

Qualitative methods for risk assessment are useful as an initial screening process to identify 

hazards and risks. They are also used when the assumed level of risk does not justify the time 

and effort of collecting the vast amount of data needed for a quantitative risk assessment, and 

where the possibility of obtaining numerical data is limited. For this study, it is expected that the 

qualitative method will be used for the risk assessment purposes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-2: Qualitative vs. Quantitative approach of overall Multi-hazard risk assessment 
(CHARIM, 2017) 

3.5. Framework for CRVS tool and input from disaster risk assessment 

A typical framework of CRVS tool is explained below, as adapted from World Bank website. The 

framework of CRVS tool of this project may look almost same, with some customization effort. 

Exposure and Potential Impact part for each of the disaster can be assessed from the methodology 

mentioned before. The two parts may be decided after consultation with other experts. 
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Figure 3-3: World Bank framework of CRVS tool (World Bank 2017) 
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4. Methodology for CRS and CRVA Assessment 

ADB (2014) identifies three faces of an investment project: i) Concept Phase; ii) Preparation Phase; 

and iii) Implementation Phase (Figure 1). At the level of project concept phase, risk screening is 

done using a checklist. In the process No/Low risk projects are sorted out and Detailed Screening 

(DS) is performed for Medium or High risk projects. The Climate Risk and Vulnerability 

Assessment (CRVA) are performed for the projects identified as Medium or High risk even after 

DS. The entire steps of CRVA are done in the Preparation Phase of a project.  

Figure 4-1: the Application of Climate and Disaster Risks Screening (CRS) and Climate Risk 
and Vulnerability Assessment (CRVA) Tools at the Project Level 

 

4.1. Climate Risk Screening (CRS) 

Climate risk screening is the most important parameter for project management strategy and 

activity design. These tools are meant to improve the effectiveness and sustainability of 

development interventions by helping the user to assess and address climate risk. In addition, 

each tool helps to produce the. Climate risk management is the process of assessing, addressing 

and adaptively managing climate risks that may impact the ability to achieve the objectives of 
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climate change adaptation. The tools facilitate assessing and addressing climate risks during the 

design of strategies, projects and activities (USAID, 2017). 

Climate Risk Screening (CRS) concept framework 

 

Figure 4-2: Climate Risk Screening (CRS) concept framework. 

Risk =F (Hazard, Exposure, Vulnerability) (UNDP 2004 and UNDRO 1979, UNDP and UNDRO 

1992) 

According to the Intergovernmental Panel on Climate Change (IPCC), vulnerability to climate 

change is a function of: 

 • Exposure to climate variability and change, which refers to the degree of climate variability 

and change that an entity (a country, community, individual or ecosystem) experiences; 

• Sensitivity to climate shocks and stresses, which is an assessment of the amount of impact 

climate factors have on the entity; and,  

• Adaptive capacity, which describes the ability of the entity to manage the negative impacts and 

take advantage of any opportunities that arise. 

A vulnerability assessment identifies the direct and indirect impacts of various climate change 

threats on a system and its components. It can be valuable for a team to think through in greater 

detail the impacts they have identified and to understand and document them more fully. 
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Determining the significance of those impacts can lead to a more detailed ranking of impacts and 

assist in setting adaptation priorities. Also, it can inform decision makers of the level of risk 

associated with the 

 

Risk  Likelihood of harm, loss, disaster  

Hazard  Physical impact of disturbance  

Exposure  Elements affected by hazard  

Vulnerability  Susceptibility & capacity to prepare, 

absorb, & recover from hazard  

Significance of Impact = Likelihood of impact happening x Seriousness of impact 

Likelihood is the chance or probability of something happening. If an impact is very significant 

but there is little probability of it happening – for example catastrophic failure in a river bank 

system or rapid flood  – a team of planners need to make a judgment on what is an acceptable 

level of risk for each potential impact.  

Ways of considering likelihood: 

How likely is it that the impact will occur – is it certain or uncertain? How uncertain? Why is it 

uncertain? 

What are the chances of the impact occurring 

What is the likelihood the threat will result in that particular impact 

Seriousness criteria used for assessing seriousness of impacts include: loss of life; loss or 

destruction of property; property damage; loss of productivity and income; and impediments to 

socio-economic functions. Environmental criteria may also be important for some areas, for 

instance a forest area with endangered species or NTFPs essential for local livelihoods may be 

seriously degraded. 

4.2. Maps and Spatial Databases in Support of Climate Risk Screening 

Spatial analytics provide powerful tools to model and analyze spatial data enabling relationships 

and trends to be identified that would not otherwise be apparent. Spatial analytics help 

organizations exploit the power of GIS for applications such as determining land-use suitability, 

preparing cost-benefit analysis, optimizing resource allocation or targeting specific user groups 

or customers(Vision). 
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Figure 4-3: Maps and Spatial Databases in Support of Climate Risk Screening 

   

4.3. Climate Risk and Vulnerability Assessment (CRVA) and adaptation 

process 

This guide sets out a simple and flexible process with supporting tools which can accommodate 

varying inputs of scientific evidence and expert judgments as well as community experience and 

knowledge. The method works as well in community level meetings with little or no climate 

change information, as it does with rigorous scientific information and expert teams. It can be a 

rapid process exercised over a day or extended over many weeks. The guide provides concrete 

examples of what climate change considerations are important and when in project have been 

planning and implementation in the field that will have the most effect (ADB, 2015). 
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Figure 4-4: Climate Risk and Vulnerability Assessment (CRVA) and adaptation process 

 

Figure 4-5: Vulnerability assessment and adaptation process 
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The method provides a disciplined framework for systematically ordering and ranking the many 

climate change factors, their impacts and adaptation responses. It is best used as a priority setting 

process for mainstreaming climate change into infrastructure even in situations of scarce 

resources and limited information. The process has three main phases– vulnerability assessment, 

adaptation planning and then (ADB, 2015). 

 

Figure 4-6: Risk Assessment and Adaptation Process (Source: ADB 2015) 

4.4. Risk Matrix rating 

The Risk Matrix Developed by ADB (2016) is a good way of performing CRS for a development 

Project. In a CRS, climatic variables will be sorted out first. Afterwards, the likelihood of all 

climatic drivers and impacts will be assessed (Figure 3). Five grades of likelihood will be assigned. 

They are i) Very Unlikely, ii) Unlikely, iii) Moderately Possible, iv) Likely and v) Almost Certain. 

Simultaneously, ranking for the consequences for all grades of 5 likelihoods will be conducted. 

The ranks are i) Insignificant, ii) Minor, iii) Moderate, iv) Major, and v) Catastrophic. 
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Table 4-1: Climate Risk Screening (CRS) Protocol (ADB 2016) 

Products obtained from the multiplication of Likelihood and Consequences will generate Risk 

Scores (RS). The RS will assign risk categories of a project (Figure 4). A project with high RS will 

be assigned a Extreme Risk category and a project with 0 RS will be assigned a Low Risk category. 

Five Risk categories are i) Insufficient Understanding, ii) Low Risk, iii) Medium Risk, iv) High-

risk, and v) Extreme Risk. Detailed Risk category has been presented below. 

 

Insufficient 
Understanding 

Low Risk Medium Risk High-risk Extreme Risk 

 

Table 4-2: Risk category of matrix 

A variable with Medium/High scores will go through Detailed Screening. In the DS stage, a 

Project with Medium/High scores will pass through CRVA in its preparation phase. 
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5. Cost Benefit Analysis 

5.1. Impacts of Climate Change on Agriculture 

Agriculture is the most vulnerable sector as its productivity totally depends on climatic factors 

like temperature, rainfall, light intensity, radiation and sunshine duration, which are predicted 

to be erratic. Incidences of floods, droughts, high temperature, flashfloods and floods, etc., are 

predicted to be more frequent and intense. Salinity intuition could be more acute problem in 

future due to sea level rise. 

5.2. Impact of Temperature on Crop Production 

Every crop has a temperature range for their vegetative and reproductive growth. When 

temperature falls below the range or exceeded the upper limit then crop production faces 

constraints.  

5.3.  Impact of Rainfall on Crop Production 

Rainfall is one of the major climatic factors for crop production. All crops have critical stages 

when it needs water for their growth and development. Moreover excessive rainfall may occur 

flooding and water logging condition that also lead to crop loss. 

5.4.  Impact of Sea Level Rise on Crop Production 

Sea level rise affects agriculture in two folds, i.e., by salinity intrusion and flooding Combined 

effects of these factors decrease agriculture production in the coastal zone. Salinity intrusion due 

to sea level rise will decrease agricultural production by unavailability of fresh water and soil 

degradation. Salinity also decreases the terminative energy and germination rate of some plants. 

5.5.  Impact of Flood on Crop Production 

Flood has most deleterious effect on crop production of Bangladesh. Flood caused reduction of 

agricultural production.  Higher discharge and low drainage capacity, in combination with 

increased backwater effects, would increase the frequency of such devastating floods under 

climate change scenarios. Prolonged floods would tend to delay Aman plantation, resulting in 

significant loss of potential man production. Loss of Boro rice crop from flash floods has become 

a regular phenomenon in the haor areas over the recent years.  

5.6. Impact of Cyclone on Crop Production 

Cyclone cause huge damage to production of crop. Increasing cyclone frequency effects decrease 

agriculture production in the coastal zone. 
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5.7. Impact of Drought on Crop Production Due to Climate Change 

Drought mostly affects Bangladesh in pre-monsoon and post-monsoon periods. Droughts affect 

the production of the monsoon crops only. The drought condition in north-western Bangladesh 

led to a shortfall of rice production. Other losses, such as, to other crops (all Rabi crops, Sugarcane, 

Tobacco, Wheat etc.) as well as to perennial agricultural resources, such as, bamboo, betel nut, 

fruits like Litchi, Mango, Jackfruit, Banana etc. are considered, the loss will be substantially much 

higher. 

5.8. Economic analysis of different evaluation criteria 
 

Economic Criteria                                                                                       Units 
E.1 Investment Costs(Capital Expenditure) 

E.1.1 Mitigation cost M Taka 
E.2 O&M Costs 

E.2.1 Routine M Taka/yr 
E.2.2 Periodic M Taka/every time 

interval 
E.3 Damage Costs and Benefits 

E.3.1 Damage M Taka/yr 
E.3.2 Income loss M Taka/yr 

 

Table 5-1: Evaluation Criteria for Impact of Temperature on Crop Production 

 

Economic Criteria                                                                                       Units 
E.1 Investment Costs(Capital Expenditure) 

E.1.1 Mitigation cost M Taka 
E.2 O&M Costs 

E.2.1 Routine M Taka/yr 
E.2.2 Periodic M Taka/every time 

interval 
E.3 Damage Costs and Benefits 

E.3.1 Damage M Taka/yr 
E.3.2 Income loss M Taka/yr 

Table 5-2: Evaluation Criteria for Impact of Rainfall on Crop Production 

 

Economic Criteria                                                                                       Units 
E.1 Investment Costs(Capital Expenditure) 

E.1.1 Mitigation cost M Taka 
E.2 O&M Costs 

E.2.1 Routine M Taka/yr 
E.2.2 Periodic M Taka/every time 

interval 
E.3 Damage Costs and Benefits 

E.3.1 Damage M Taka/yr 
E.3.2 Income loss M Taka/yr 

Table 5-3: Evaluation Criteria for Impact of Sea Level Rise on Crop Production 
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Economic Criteria                                                                                       Units 
E.1 Investment Costs(Capital Expenditure) 

E.1.1 Mitigation cost M Taka 
E.2 O&M Costs 

E.2.1 Routine M Taka/yr 
E.2.2 Periodic M Taka/every time 

interval 
E.3 Damage Costs and Benefits 

E.3.1 Damage M Taka/yr 
E.3.2 Income loss M Taka/yr 

Table 5-4: Evaluation Criteria for Impact of Flood on Crop Production 

 
 E.1 Investment Costs(Capital Expenditure) 
E.1.1 Mitigation cost M Taka 
E.2 O&M Costs 
E.2.1 Routine M Taka/yr 
E.2.2 Periodic M Taka/every time interval 

E.3 Damage Costs and Benefits 
E.3.1 Damage M Taka/yr 
E.3.2 Income loss M Taka/yr 

Table 5-5: Evaluation Criteria for Impact of Cyclone on Crop Production 

 

Economic Criteria                                                                                       Units 
E.1 Investment Costs(Capital Expenditure) 

E.1.1 Mitigation cost M Taka 
E.2 O&M Costs 

E.2.1 Routine M Taka/yr 
E.2.2 Periodic M Taka/every time 

interval 
E.3 Damage Costs and Benefits 

E.3.1 Damage M Taka/yr 
E.3.2 Income loss M Taka/yr 

Table 5-6: Evaluation Criteria for Impact of Drought on Crop Production 

Economic Criteria                                                                                       Units 
E.1 Investment Costs(Capital Expenditure) 

E.1.1 Mitigation cost M Taka 
E.2 O&M Costs 

E.2.1 Routine M Taka/yr 
E.2.2 Periodic M Taka/every time 

interval 
E.3 Damage Costs and Benefits 

E.3.1 Damage M Taka/yr 
E.3.2 Income loss M Taka/yr 

Table 5-7: Evaluation Criteria for Impact on Irrigation 
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Parameter Assumption Remarks 
 
 

GDP growth rate 

 
 

7.20%% 

GDP is increasing year by year 

(i) Year 2013 – GDP 6.01% 
(ii) Year  2015-GDP 6.12% 
(iii) Year 2016 – GDP 6.51% 

 

Table 5-8: Key Assumptions for Socio-economic Development 
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6. Proposed SARD Design of GIS-based Climate Change Decision 

Support System (DSS) 

Figure 6-1: Proposed SARD GIS-based Climate Change Decision Support System (DSS) 

 

7. Data Inventory for CRS and CRVA 
Data category, name, type and sources required for the TA implementation has been shown in  

Table 7-1 

 

SL Data Category and Data Name Data Type Data Sources/ Comments 

1 Baseline   

1.1 Administrative/political boundaries Shapefile BBS, LGED 

1.2 Road Network Shapefile LGED 

1.3 Hydrology and bodies of water  Shapefile BWDB, LGED 
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1.4 Watershed and sub-watersheds Shapefile BWDB 

1.5 DEM (SRTM/ASTER, etc.)  Raster Open sources 

    

2 Climatic   

 A. Historical/ baseline   

2.1 Temperature (seasonal/ monthly/ daily: 
mean, maximum, and minimum)  

Historical, Time-series BMD 

2.2 Precipitation (seasonal/ monthly/ daily total)  Historical, Time-series BMD 

2.4 Humidity/ Soil moisture/ Evaporation Historical, Time-series BMD 

 B. Projected Scenarios    

2.8 Temperature (seasonal/monthly/daily: mean, 
maximum, and minimum)  

Forecast  BMD 

2.9 Precipitation (seasonal/monthly/daily total)  Forecast  BMD 

    

3 Hydro-Meteorological   

3.1 Sea level rise (SLR) Numerical BWDB, BMD 

3.2 Flooding Historical, Time-series BWDB, BMD 

3.3 Rainfall-triggered/ induced landslide Historical, Time-series BMD 

3.4 Cyclone/ storm surge Historical, Time-series BMD 

3.5 Tornado/ Nor’wester Historical, Time-series BMD 

3.6 Drought, heat waves/ Lightning Historical, Time-series BMD 

3.7 Riverbank erosion Shapefile To be generated from 
satellite images 

3.9 Coastal erosion Shapefile BMD and Woodroffe 2013 

    

4. Ecological Hazards    

4.1 Arsenic contamination  Shapefile DPHE 

4.2 Soil salinity  Historical, Time-series DAE, SRDI 

4.3 Water salinity Historical, Time-series BWDB, SRDI 

4.4 Water pollution  Historical, Time-series DoE 

    

5 Exposure   
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 A. Demography   

5.1 Demography Historical, Time-series BBS 

    

 B. Human settlements/ Shelters/ 
Urbanization trend 

  

5.2 Residential/ housing (i.e., informal 
settlements, low/ medium/ high-density 
residential, high-density condominiums) 

 NLZP 

5.3 Institutional (i.e., schools and universities, 
health centers and hospitals, other 
government facilities) 

Shapefile LGED 

5.4 Commercial (i.e., informal livelihood, low/  
medium/ high-density commercial) 

Statistical data BBS 

5.5 Industrial (i.e., informal livelihood/ 
industries, micro-enterprises, cottage 
industries, small/ medium/ large-scale 
industries) 

Statistical data MoI, BBS 

5.6 Infrastructure/ utilities/ services/ energy Shafefile, Statistical data WASA, EMRD, PDB 

5.7 River discharge (bridge scour, etc.)  Statistical data BWDB 

5.8 Road networks and surface materials Shafefile RHD, LGED 

5.9 Transport  Shafefile RHD, BIWTA 

5.10 Power transmission  Shafefile, Statistical data PDB, PalliBidyut 

5.11 Polders/embankment power plants  Shapefile BWDB 

5.12 Airports Shapefile MoCAT 

5.13 Ports  Shapefile MoS 

5.14 Renewable energy systems Shapefile EMRD, PDB 

5.15 Waterworks system  Shapefile, Statistical data MoS, BIWTA 

5.16 Sanitation system: Sewerage  Shapefile, Statistical data WASA 

5.17 Sanitation system: Sewage, wastewater and 
solid waste treatment plants 

Shapefile, Statistical data WASA  

5.18 Hazard mitigation systems (i.e., rainwater 
harvesting, flood mitigation, green 
infrastructure) 

Shapefile, Statistical data, 
Literature 

BWDB, INGOs 

    

 C. Production   

5.19 Non-irrigated agriculture/ crop production  Statistical data, Literature DAE, BARC, BBS 

5.20 Agro-industries  Statistical data, Literature MoI, MoA 

5.21 Fisheries/aquaculture  Statistical data, Literature DoF, BBS 

5.22 Mines Statistical data, Literature EMRD, BBS 
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 d) Protection     

5.23 Parks and open spaces Shapefile, Statistical data, 
Literature 

DoE, FD 

5.24 Irrigated/ irrigable agriculture/ crop 
production  

Shapefile, Statistical data, 
Literature 

DAE, BARC, BBS 

5.25 Fisheries/aquaculture  Statistical data, Literature DoF, BBS 

5.26 Forests  Shapefile, Statistical data, 
Literature 

DoE, FD 

5.7 Environmentally Critical Areas (ECA) Shapefile, Statistical data, 
Literature 

DoE, FD 

    

 e) Water Resources/ Waterways/ Water 
bodies/ Hydro-Geology 

  

5.28 Groundwater recharge potential Shapefile e, Statistical data, 
Literature 

DPHE, BMDA 

5.29 Rivers and river discharge  Shapefile, Statistical data, 
Literature 

BWDB, BBS 

    

6. Sector Vulnerability Assessment Maps   

 a) Susceptibility/ Sensitivity    

6.1 [Access to] public infrastructure  Statistical data, Literature BBS, ………….. 

6.2 Housing condition  Statistical data, Literature BBS, ………….. 

6.3 [Health and] nutrition  Statistical data, Literature BBS, DGHS 

6.4 Poverty and dependencies  Shapefile, Statistical data, 
Literature 

BBS, WFP 

6.5 Economic capacity and income distribution 
(gross domestic product [GDP])  

Shapefile, Statistical data, 
Literature 

BBS, WB 

    

 b) Coping Capacity (Short Term)   

6.6 [Risk governance through] Government and 
authorities  

Shapefile, Statistical data, 
Literature 

LGIs, BBS 

6.7 Disaster preparedness and early warning  Shapefile, Statistical data BBS, BMD 

6.8 Medical services Statistical data, Literature BBS, DGHS 

    

 c) Adaptive Capacity (Long Term)   

6.9 Education and resources  Statistical data, Literature BBS, MoE 

6.10 Gender equity Statistical data, Literature BBS 



Page 44 of 47 

6.11 Adaptation strategies  Statistical data, Literature BBS, DoE,  

6.12 Investment [programs] Statistical data, Literature PC, BBS, BB, MFI 

    
 

Table 7-1: Data Inventory for CRS and CRVA 

 

 

8. Overall Work plan 
 

Overall work plan of the TA has been shown in Table 8.   
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    2017 2018 

Sl Tasks/Deliverables Deadline Activities A S O N D J F M A M J J 

1 Inception Workshop 21.08.17 Inception Workshop ▀            

2 Inception report 15.09.17 Submission of Inception Report  ▀           

3 Scoping study 

30.09.17 

Define the (space-based) problem according to project goals, objectives with identification of stakeholders ▀            

Identify the research components and how they feed into each other  ▀           

Specify the Research Components and Research Questions that are to be addressed by (risk) mapping.  ▀           

Draw sectoral influence diagrams and impact chains             

Review international and local risk assessments literature, especially conceptual and analytical risk 
frameworks, particularly for the agriculture and water sectors 

▀ ▀           

Prepare an inventory /list of HEVRI mappable data and maps,  Field trip  ▀           

4 Development of  Hazard, 
Exposure, Vulnerability, 
Risk, and Impacts (HEVRI) 
spatial databases 

15.12.17 

Preparing a comprehensive list of mapable data and maps from different sources in raw ArcGIS formats for 
developing HEVRI spatial databases 

 ▀           

Coordinate and consult with relevant organizations for sourcing and collection of spatial data  ▀ ▀          

Undertake a detailed review of existing datasets,  Field trip   ▀          

Creating HEVRI spatial databases    ▀         

Quality check of databases,        ▀ ▀        

5 Hydro-meteorological data 15.11.17 Hydro-meteorological historical data collection from different agencies  ▀ ▀ ▀         
6 Geo-physical data 15.11.17 Topography, DEM, Seismic zone etc.    ▀         

Climate projection 15.12.17 Run the climatic model and determined different climatic thresholds (20, 30, 50 years)    ▀ ▀        

7 Creating layout view of 
HEVRI spatial databases 
and report documenting all 
map layers 

31.02.18 

Managing and systematizing the datasets collected and generated from the country activities     ▀        

Necessary data compilation, encoding, digitization, geo-referencing & other related GIS tasks     ▀ ▀       

Generating spatial data and lay-out views within ArcGIS systems (vector and raster layers converted to shp)     ▀ ▀       

Creating layout view of HEVRI spatial databases     ▀        

Preparing a report documenting all map layers within the spatial database with standard metadata      ▀ ▀      

8 
 

Draft climate risk and 
vulnerability screening 
(CRVS) framework and 
guidelines 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
31.03.18 

Identifying relevant climate risks, Field trip        ▀     

Development of Climate Risk Screening (CRS) tools        ▀     

Climate risk and vulnerability screening (CRVS) framework developed       ▀ ▀     

Draft climate risk and vulnerability screening (CRVS) framework and guidelines         ▀     

Working together with CRVA Specialist (national) to produce all maps necessary to conduct CRVS of 
selected large investment projects in the agriculture and water resources sectors,  Field trip 

       ▀     

9 Cost benefit analysis 15.02.18 Cost benefit analysis       ▀      

10 Capacity development 
programs and trainings 31.03.18 

Capacity development programs on climate risk and vulnerability screening tool and systems in coordination 
with national and international consultants (e.g. Workshops, seminars, trainings etc.) 

       ▀     

11 Draft risk atlas 

30.04.18 

Compiling a draft risk atlas in coordination with national consultants        ▀ ▀    

One Paragraph text development for each risk/vulnerability        ▀ ▀    

Draft risk atlas submission         ▀    

12 Draft final report 

30.06.18 

Writing draft final report          ▀ ▀  

Draft final report submission           ▀  

Work on comments on draft final report           ▀  

13 Final report 30.07.18 Final report submission            ▀ 

Table no. 8. Overall Work Plan 
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