
Dhaka and Western Zone Transmission Grid Expansion Project (RRP BAN 51137-003) 

 

 

 

Climate Risk and Vulnerability Assessment  
 

 

 

 

 

 

 

 
 
October 2019 
 

 

 

 

 

 

 

  
 
 
Bangladesh: Dhaka and Western Zone 
Transmission Grid Expansion Project 
 

http://www.adb.org/Documents/RRPs/?id=51137-003-3


 

 

ABBREVIATIONS 

ADB  -  Asian Development Bank 

AR4  -  Fourth Assessment Report 

AR5  -  Fifth Assessment Report 

BCCRF  -  Bangladesh climate change resilience fund 

BCCSAP -  Bangladesh Climate Change Strategy and Action Plan 

BPDB  -  Bangladesh Power Development Board 

CCVI  -  Climate Change Vulnerability Index 

CRVA  -  climate risk and vulnerability assessment 

DESCO  -  Dhaka Electricity Supply Company Limited 

DoE   -  Department of Environment 

DPDC  -  Dhaka Power Distribution Company 

DRM  -  disaster risk management 

DRR  -  disaster risk reduction 

DWZTGEP -  Dhaka and Western Zone Transmission Grid Expansion Project 

GCMs  -  general circulation models 

GDP  -  gross domestic product 

GHG  -  greenhouse gas 

GOB   -  Government of Bangladesh  

IPCC  - intergovernmental panel on climate change 

NAPA  -  National Adaptation Programme of Action 

NAP  - National Adaptation Plan 

NGO  -  non-governmental organization 

PGCB  -  Power Grid Company of Bangladesh Limited  

RCP  -  representative concentration pathways 

SLR  -  sea level rise 

SST  -  sea surface temperature 

UNFCCC -  United Nations Framework Convention on Climate Change 

WB   -  World Bank 

WG  -  working group 



 

 

CONTENTS 

 

EXECUTIVE SUMMARY I 

I. INTRODUCTION 1 

A. About this Report 1 
1. Overview 1 
2. Scope of the Assessment 2 

B. About the Concepts 2 
1. Risk and Vulnerability 2 
2. Climate Risk and Vulnerability on Energy Sector 3 

C. Legislation Framework 3 
1. Laws on Climate Change 4 
2. National Plans, Programs and Initiatives 5 
3. Local, State, and Regional Legislation and Initiatives 5 
4. Government Documents 5 
5. Additional Resources 5 
6. Status under International Climate Change Law 5 

II. PROJECT DESCRIPTION AND ASSESSMENT METHODOLOGY 7 

A. Project Profile 7 
B. Country Profile 10 
C. CRVA Methodology 12 

1. Overall Approach 12 
2. Establishing the Context 13 
3. Data Inventory and Collection 13 
4. Identifying Risks to Infrastructure from Climate Impacts 13 
5. Evaluation of Climate Risk 14 
6. Risk Mitigation and Adaptation Options & Measures 17 

III. CLIMATE CHANGE IMPACTS ON THE PROPOSED DWZTGEP 18 

A. Observed Climate Variability and Change 18 
1. Temperature 18 
2. Precipitation 19 
3. Extreme weather and Natural Hazards 20 

B. Future Climate Change Projections 22 
1. Global Projections 22 
2. Projected Changes in Temperature in Bangladesh under RCP Scenarios 25 
3. Projected Changes in Rainfall under RCP Scenarios 26 
4. Projected SLR 27 
5. Projected Natural Hazards 28 

IV. CLIMATE RISK AND VULNERABILITY ASSESSMENT 30 

A. Key Climate Impacts 30 
B. Climate Impacts on Project Infrastructure 33 

1. General Impacts on Power Transmission Projects 33 
2. Design and Operational Considerations 33 
3. Transmission System Vulnerability 34 

C. Climate Risk Assessment 35 



 

 

V. PROPOSED MANAGEMENT AND ADAPTATION ACTIONS 39 

A. Options, Measures and Priorities for Climate Risk Mitigation and Adaptation 39 
B. Climate Proofing Measures 40 
C. Investing in Adaptation 41 

VI. PROPOSED MANAGEMENT AND ADAPTATION ACTIONS 42 

ANNEX 1: GLOSSARY OF TERMS 44 

 

List of Tables 

Table 1. Risk Assessment Matrix ..............................................................................................14 

Table 2. Qualitative measures of Likelihood ..............................................................................15 

Table 3. Qualitative Measures of Consequence ........................................................................16 

Table 4. Representative Concentration Pathways Scenarios ....................................................23 

Table 5. Global Climate Change Predictions Under RCP8.5 (A High Emission Scenario) and 

RCP2.6 (A Low Emission Scenario) for the Mid-21st Century (2046-2065). ...............................24 

Table 6. Electricity Transmission System Vulnerability ..............................................................34 

Table 7. Climate Risk Assessment (2030 and 2050) .................................................................36 

Table 8. Potential Climate Risk Mitigation and Adaptation Measures ........................................39 

Table 9. Indicative Cost of Climate Change Adaptation Measures ............................................41 



 

 

 

 

List of Figures 

 

Figure 1. Comparison of vulnerability (AR4) and climate risk (AR5) ........................................... 3 

Figure 2: The project locations map ........................................................................................... 8 

Figure 3. Verisk Maplecroft Global Climate Change Vulnerability Index 2016 ...........................12 

Figure 4. Observed Global Temperature Change (based on trends over 1901-2012) ...............18 

Figure 5. Average Monthly Temperature and Rainfall for Bangladesh from 1901-2012 .............19 

Figure 6. Impacts of Natural Hazards on Bangladesh (1985 – 2018) ........................................20 

Figure 7. Global Temperature Projections for RCP8.5 and RCP2.6, 1950 - 2100 .....................23 

Figure 8. Projected Temperature Change for RCP8.5 (High Emission) and RCP2.6 (Low 

Emission) Scenarios for 2081 to 2100 .......................................................................................24 

Figure 9. Change in Mean Annual Temperature For 2050 for the Three RCP Scenarios ..........25 

Figure 10. Annual Precipitation Over Bangladesh under RCP Scenarios from 1970 to 2100 ....26 

Figure 11. Changes in Seasonal Precipitation under RCP Scenarios for Bangladesh ...............27 

Figure 12. Sea Level Rise Projections for Bangladesh (1 m and 1.5 m) ....................................28 

Figure 13. Sea Level Rise and Storm Surge in Bangladesh ......................................................29 

Figure 14. Images of Coastal and Riverbank Erosion in Bangladesh ........................................29 

Figure 15. Climate Impacts and Possible Migration Routes of Bangladesh ...............................32 

 

 

 

 

 





 

 

 

 

EXECUTIVE SUMMARY 
 

1. Bangladesh is one of the country’s most likely to suffer adverse impacts from anthropogenic 
climate change. The country is already highly vulnerable to the adverse impacts of floods, 
cyclones, and droughts, and will be even more so due to climate change. 
 
2. It experiences extreme events (tropical cyclones, storm surges, floods), rainfall variability, 
riverbank and coastal erosion, salt water intrusion, droughts and many other natural disasters 
every year. Changes in intensity and frequency of extreme weather events as well as unseasonal 
deviations from average weather will affect both current and future energy infrastructure and the 
energy sector’s profitability. 
 
3. Threats include sea level rise (SLR- approximately, a fifth of the country consists of            
low-lying coastal zones within 1 meter (m) of the high-water mark), droughts, floods, and cyclones. 
As per World Resources Institute 2014, although Bangladesh emits 0.36% of global greenhouse 
gas (GHG) emissions, it is nevertheless taking steps to reduce its future emissions through the 
development of cleaner fuel, renewable energy and energy efficiency. The most important step 
will be for the government to appreciate the importance of climate change as a development issue 
in the short and medium term—not just an environmental issue for the long term—and to develop 
appropriate scientific and strategic planning initiatives keeping this in view.  
 
4. The climate risk and vulnerability assessment (CRVA) reviews the international and national 
climate change modeling and emissions scenarios, assesses the existing climate conditions in 
Bangladesh, identifies potential impacts from climate change to the proposed Dhaka and Western 
Zone Transmission Grid Expansion Project (DWZTGEP), evaluates and determines the 
significance of the impacts and develops mitigation measures, monitoring activities, reporting 
requirements to ensure that such concerns are addressed in the project design and environment 
management plan (EMP). 
 
5. CRVA helps identify the nature and extent to which climate change and its impacts may 
harm a country, region, sector or community. Therefore, CRVA is a central component of 
adaptation action to design the adaptation policies and projects, and to establish a baseline 
against which the success of adaptation policies can be monitored. 
 
6. The project area comprises five administrative divisions and 20 districts of Bangladesh;         
1 in Rajshahi division (Noagoan), 6 in Dhaka division (Dhaka, Narayangonj, Gopalganj, 
Madaripur, Gazipur, and Faridpur), 7 in Khulna division (Jhenaidah, Bagerhat, Kustia, Meherpur, 
Jessore, Satkhira, and Khulna), 3 in Barishal (Bhola, Jhalokathi and Pirojpur), and 3 districts in 
Rangpur division (Dinajpur, Lalmonirhat and Nilphamari). 
 
7. The predictions from the general circulation models (GCMs) for Bangladesh are to be 1.5°C 
warmer and 4% wetter by the 2050s (WB, 2010). These trends, which are expected to continue 
(NOAA 2013b, IPCC 2012, USGCRP 2009), could restrict the supply of secure, sustainable, and 
affordable energy critical to the economic growth and development in Bangladesh. Two-thirds of 
the country is less than  5 m above sea level, and floods increasingly inundate homes, destroy 
farm production, close businesses, and shut down public infrastructure. It also experiences about 
two-fifths of the world’s storm surges every year (WB). Erosion leads to an annual loss of about 
10,000 hectares of land and weakens natural coastal defenses and aquatic ecosystems. Fresh 
water has become scarcer in Bangladesh’s drought-prone northwest and in southwest coastal 
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areas where about 2.5 million profoundly poor residents regularly suffer from shortages of drinking 
water and water for irrigation. Further, their coastal aquatic ecosystems have been severely 
compromised. Saltwater intrusion from sea level rise in low-lying plains has intensified the risk of 
food insecurity, the disappearance of employment opportunities for agricultural workers, and the 
spread of water-related diseases. 
 
8. Understanding how the infrastructure associated with the proposed DWZTGEP is exposed 
to climate induced hazards, their vulnerability to impacts and damage from these hazards, and 
how these may change over time, is the foundation for developing effective and appropriate risk 
management and risk reduction options and measures. That understanding will provide a 
foundation from which informed decisions may be made about the acceptable level of risk, and 
how such risk should be managed or reduced through the introduction of adaptation options and 
risk management measures. 
 



 

 

 

I. INTRODUCTION 
 

A. About this Report 

1. Overview 

1. The Government of Bangladesh has requested the Asian Development Bank (ADB) to 
provide financing to facilitate the proposed Dhaka and Western Zone Transmission Grid 
Expansion Project (DWZTGEP) to ensure the capacity expansion of electricity supply in Greater 
Dhaka region and western Bangladesh, with improvements in the technical efficiency of the 
transmission system. The proposed project is expected to provide support for the construction of 
new substations and transmission lines and support the augmentation of the existing transmission 
network of the Power Grid Company of Bangladesh Limited (PGCB).  
 
2. The government has committed to a massive initiative to build a countrywide transmission 
and distribution network with the aim of providing electricity for all by 2021. As per the Power 
System Master Plan (PSMP 2016), a transmission system capable of supplying 19,900 
megawatts (MW) of electricity throughout the country is expected by 2025.1 
 
3. Bangladesh’s power supply has not been able to keep pace with the rapid growth in 
demand, and consumers experience frequent power outages. As of June 2017, the total 
nationwide dependable grid-connected peak demand was 9,479 MW, against an unconstrained 
demand of 12,644 MW, indicating that about 3,200 MW of the power demand was met by supply 
from captive generation and load shedding.2 Electricity demand is projected to grow by more than 
10% year over the medium term.  
 
4. The shortage of electricity and poor quality of electricity supply from the aged and low 
capacity grid network impact industry and services, which account for a major share of growth in 
the economy. The number of interruptions, because of transmission system congestion, 
increased from two incidents in fiscal year (FY) 2016 to 15 incidents in FY2017. The cumulative 
duration of outages more than doubled from almost 17 hours to 39 hours during the same period. 
The availability and reliability of power is hence a key constraint to job creation and poverty 
reduction.  
 
5. PGCB, a state-owned enterprise, is the sole company responsible for power transmission 
in the country. PGCB has experience in the development, operation, and maintenance of 132 
kilo-volts (kV), 230kV, and 400 kV transmission lines. 
 
6. This climate risk and vulnerability assessment (CRVA) is submitted to ADB by the PGCB’s 
project management unit and the final CRVA report will be disclosed to the public through the 
ADB website. The CRVA will also be disclosed by PGCB to the Ministry of Power, Energy and 
Mineral Resources and to the local authorities in Dhaka, Barishal, Rajshahi, Khulna and Rangpur 
Divisions for review and identification of additional climate risk assessments may be required. 
  

 
1  Government of Bangladesh, Power Division, Ministry of Power, Energy and Mineral Resources. 2016. Power System 

Master Plan 2016, supported by Japan International Cooperation Agency (JICA), Dhaka. 
2  BPDB estimates that load shedding at peak time in 2017 was about 250 MW. 
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2. Scope of the Assessment  
 

7. The objectives and scope of this CRVA are to (i) review the international and national 
climate change modeling and emissions scenarios; (ii) assess the existing climate conditions in 
Bangladesh; (iii) identify potential impacts from climate change in Bangladesh to the proposed 
DWZTGEP; (iv) evaluate and determine the significance of the impacts; and (v) develop mitigation 
measures, monitoring activities, reporting requirements to ensure that such concerns are 
addressed in the project design and mitigation measures.  
 

8. The following chapters of this CRVA study examine the anticipated climate change 
hazards, risks and impacts of DWZTGEP, and outline options and measures for the mitigation of 
future climate change risk, and include: 

• Chapter II: Project Description and Assessment Methodology; 

• Chapter III: Climate Change Impacts on the proposed DWZTGEP; 

• Chapter IV: Climate Risk and Vulnerability Assessment;  

• Chapter V: Proposed Management and Adaptation Actions; and 

• Chapter VI: Stakeholder Consultation and Ground Validation. 
 

9. In the annexes, the glossary of terms, list of key stakeholders consulted, and the 
bibliography of references are included. 

 
B. About the Concepts 
 

1. Risk and Vulnerability 
 

10. In the Fourth Assessment Report of the IPCC (AR4) 2007,3 vulnerability is a core concept 
that describes the propensity or predisposition to be adversely affected. Vulnerability 
encompasses a variety of concepts including sensitivity or susceptibility to harm and lack of 
capacity to cope and adapt. 

 

11. In the latest Fifth Assessment Report (AR5) of the IPCC Working Group II (WGII) 2014,4 

the concept of vulnerability has been replaced by the concept of risk of climate change impacts. 

The potential for consequences where something of value is at stake and where the outcome is 

uncertain, recognizing the diversity of values. Risk is often represented as probability of 

occurrence of hazardous events or trends multiplied by the impacts if these events or trends 

occur. Risk results from the interaction of vulnerability, exposure, and hazard. In this report, the 

term risk is used primarily to refer to the risks of climate-change impacts that may harm a system. 

The vulnerability of a system is now only one component of the risk that may increase or decrease 

the potential consequences of a hazard (Figure 1). 

 

 
3  IPCC. 2007. Fourth Assessment Report (AR4) of the United Nations Intergovernmental Panel on Climate Change. 
4  IPCC. 2014. Summary for Policymakers. In: Climate Change 2014: Impacts, Adaptation, and Vulnerability. WGII 

Contribution to the 5th Assessment Report of the Intergovernmental Panel on Climate Change. 
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Figure 1. Comparison of vulnerability (AR4) and climate risk (AR5) 

 

 

12. CRVA helps to identify the nature and extent to which climate change and its impacts may 
harm a country, region, sector or community. Therefore, CRVA is a central component of 
adaptation action to design the adaptation policies and projects, and to establish a baseline 
against which the success of adaptation policies can be monitored. 

 
2. Climate Risk and Vulnerability on Energy Sector 

 

13. The energy sector is linked to climate variability and change in numerous ways, for 
example: changing the timing and volume of energy demand as temperature rises; and 
challenging the integrity and efficiency of power transmission. It is noted the energy infrastructure 
can be affected differently by climate change, depending on its location and the type of assets. 
Vulnerability is also driven by past practices that may exacerbate the potential for damage. 
Further, the degree to which this vulnerability affects a region’s economy is driven by the adaptive 
or coping capacity. As per World Bank analysis, four climate indices are most relevant for energy 
sector, i.e., temperature (spatial), temperature (seasonal), extreme events, and drought.  
 
C. Legislation Framework 
 
14. The Ministry of Environment and Forests (MoEF) is the coordinating agency of the 
government on all matters related to environment and sets the climate change strategy for the 
country. The government has developed Bangladesh Climate Change Strategy and Action Plan 
(BCCSAP) and National Adaptation Programme of Action (NAPA) to respond to climate change 
induced development risks, and National Plan for Disaster Management (NPDM) to respond to 
disaster risks. These strategies are supported by the Perspective Plan of Bangladesh (2010-2021) 
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and the Seventh Five Year Plan (2016-2020). Bangladesh ratified the Paris Agreement on 21 
September 2016. The Legislation Framework5 is as below. 
 

1. Laws on Climate Change 
 

Climate 

▪ Bangladesh Climate Change Strategy and Action Plan (BCCSAP) (2009) [English] 
regulates programs focusing on six strategic areas: food security, social protection and 
health; comprehensive disaster management; infrastructure; research and knowledge 
management; mitigation and low carbon development; capacity building and institutional 
strengthening. 

▪ The Climate Change Trust Fund Act (2010) [Bengali] is closely tied to the BCCSAP, with 
66% of its budget of $100 million reserved for programs in the BCCSAP. The remaining 
34% is deposited to accrue interest and is to be used for emergencies. 

▪ Financial Guideline of Government Projects Under Climate Change Trust Fund (2010) 
[Bengali] 

Air protection 

▪ The Brick Burning Control Act (1989; revised 2013) [Bengali] aims to maintain air quality 
by requiring a license for brick burning. It also prohibits the use of firewood in brick kilns. 

Energy 

▪ National Energy Policy (1995) [English] aims to promote sustainable economic growth by 
developing energy sources and engaging the public and private sector to participate in the 
management of the energy sector. 

▪ The Bangladesh Water and Power Development Boards Order (1972) [English] regulates 
the water and watershed management by empowering the Bangladesh Water and Power 
Development Board. 

Forests and Land Use 

▪ The Forest Act (1927) [English] is a major law that regulates forest resources in 
Bangladesh. It describes provisions for conservation and protection of national forests as 
well as some private forests. 

▪ The New Forestry Sector Master Plan (1993) [English] aims to increase the total forest 
cover in Bangladesh to 20% by the year 2015. 

▪ The Hill District Local Government Parishad Act (1989) [English] details the 
responsibilities of the Hill District Council subjects to promote, maintain, and improve 
forest, agriculture, livestock, fisheries, environment, rivers and bodies of water. 

Environmental Impact Assessment 

▪ The Bangladesh Environment Conservation Act and Rules (1995,1997, 2017) [English] 
legislate the conservation of environmental systems, the improvement of the 

 
5 http://columbiaclimatelaw.com/resources/climate-change-laws-of-the-world-2/climate-change-laws-of-the-

world-database/bangladesh/ 

https://moef.gov.bd/site/page/97b0ae61-b74e-421b-9cae-f119f3913b5b/BCCSAP-2009
http://www.dpp.gov.bd/upload_file/gazettes/15741_60576.pdf
http://www.bcct.gov.bd/images/law/Financial%20Guideline%20of%20Government%20Projects%20Under%20Climate%20Change%20Trust%20Fund.pdf
http://www.commonlii.org/bd/legis/num_act/boba1989264/
http://www.poribesh.com/wp-content/uploads/2015/08/National-Energy-Policy-1995.pdf
http://www.lexadin.nl/wlg/legis/nofr/oeur/arch/ban/bwdb_act.pdf
http://bdlaws.minlaw.gov.bd/print_sections_all.php?id=144
http://www.fao.org/forestry/14819-0846a3c82b3f9976c5d076851fe84e0e9.pdf
http://www.sai.uni-heidelberg.de/workgroups/bdlaw/1989-a19.htm
http://extwprlegs1.fao.org/docs/pdf/bgd42272.pdf
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environmental standards, as well as its control and mitigation, by providing a framework 
for implementation. 

Others 

▪ National Water Policy (1998) [English, Bengali] aims to manage the use of water 
resources in a cost-efficient manner and allocate water equitably to the people 
Bangladesh. 

▪ Environmental Court Act (2010) [English] 

2. National Plans, Programs and Initiatives 

▪ National Adaptation Programme of Action (NAPA) on Climate Change (2005) [English] 
▪ GCCA: The Bangladesh Climate Change Resilience Fund (BCCRF) (Global Climate 

Change Alliance) (2011) [English] 
▪ Bangladesh Climate Change Strategy and Action Plan (Government of the People’s 

Republic of Bangladesh) (2009) [English] 
▪ Bangladesh Climate Change Trust (BCCT) (Government of the People’s Republic of 

Bangladesh) 
▪ List of Bangladesh Climate Change Trust Activities Projects (Government of the 

People’s Republic of Bangladesh) [English and Bengali] 

3. Local, State, and Regional Legislation and Initiatives 

▪ Local Climate Living Adaptive Living Facility (LoCAL) (Global Climate Change Alliance) 
(2013) 

▪ Climate and Development Knowledge Network Projects (CDKN) 

4. Government Documents 

▪ Intended Nationally Determined Contribution (INDC) (2015) [English] 
▪ First National Communication under the UNFCCC (2002) [English] 
▪ Second National Communication to the UNFCCC (2012) [English] 

5. Additional Resources 

▪ Climate Change Strategies: Bangladesh (Asia Regional Integration Center) 
▪ National Environmental Policy of Bangladesh: A Critical Review (Rahain Akhtar) (2009) 
▪ A Situation Analysis of Climate Change Adaptation Initiatives in Bangladesh (The Asia 

Foundation) (2012) 
▪ Reports and Publications (Center for Coastal Environmental Conservation) 
▪ Policy, Law, and Administration for PA Management in Bangladesh (USAID) (2005) 
▪ Mainstreaming climate change resilience into development planning in Bangladesh 

(Mousumi Pervin) (2013) 

6. Status under International Climate Change Law 

▪ UNFCCC: signature (9 June 1992), ratification (15 April 1994), and entry into force (5 
January 1999) 

http://www.poribesh.com/wp-content/uploads/2015/08/National-Water-Policy-1998.pdf
http://www.moef.gov.bd/html/policy/pdf/National%20Water%20Policy.pdf
http://www.moef.gov.bd/html/laws/env_law/167-177.pdf
http://unfccc.int/resource/docs/napa/ban01.pdf
http://www.gcca.eu/programmes/bangladesh-climate-change-resilience-fund-bccrf
https://www.iucn.org/downloads/bangladesh_climate_change_strategy_and_action_plan_2009.pdf
http://www.bcct.gov.bd/
http://moef.portal.gov.bd/site/project/3bce5891-d7ff-425b-bbc3-c56e81900d1d/BCCT-Projects-2009-2014
http://www.gcca.eu/programmes/local-climate-adaptive-living-facility-local
http://cdkn.org/projects/?s=&section=projects&fq=language_taxonomy%3A%22en_gb%22%7C%7Cregioncats_taxonomy%3A%22Bangladesh%22%7C%7Ctype%3A%22project%22&loclang=en_gb
https://www4.unfccc.int/sites/submissions/INDC/Published%20Documents/Bangladesh/1/INDC_2015_of_Bangladesh.pdf
http://unfccc.int/resource/docs/natc/bgdnc1.pdf
http://unfccc.int/resource/docs/natc/bgdnc2.pdf
https://aric.adb.org/climatechange/bangladesh
http://dspace.bracu.ac.bd/bitstream/handle/10361/2088/National%20Environment%20Policy%20of%20Bangladesh%20A%20Critical%20Review.pdf?sequence=1
https://asiafoundation.org/resources/pdfs/SituationAnalysisofCCinitiatives.pdf
http://www.ccec-bd.org/index.php?action=page&id=8
http://nishorgo.org/wp-content/uploads/2017/02/1-12-Policy-Law-and-Administration-for-PA-Mgmt-in-Bangladesh.pdf
http://www.unpei.org/sites/default/files/e_library_documents/Mainstreaming%20Climate%20Change%20Resilience%20into%20development%20planning%20in%20Bangladesh.pdf
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▪ Kyoto Protocol: ratification (22 October 2001) and entry into force (16 February 2005) 
▪ Quantified emission limitation or reduction commitment: N/A 

▪ Vienna Convention: accession (2 August 1990) 
▪ Montreal Protocol: accession (2 August 1990) 
▪ London Amendment: ratification (18 March 1994) 
▪ Copenhagen Amendment: acceptance (27 November 2000) 
▪ 2030 Pledge: 5% emissions reduction (15% conditional) below BAU by 2030 

▪ INDC summary– includes LULUCF and gases covered (Center for Climate and 
Energy Solutions 2015) 

▪ INDC summary– includes adaptation and conditions for implementation (Climate 
Policy Observer 2016) 

 

https://www4.unfccc.int/sites/submissions/INDC/Published%20Documents/Bangladesh/1/INDC_2015_of_Bangladesh.pdf
http://www.c2es.org/indc-comparison
http://climateobserver.org/open-and-shut/indc/
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II. PROJECT DESCRIPTION AND ASSESSMENT METHODOLOGY 

A. Project Profile 

15. The project area comprises five administrative divisions and 20 districts of Bangladesh; 

one in Rajshahi division (Noagoan), six in Dhaka division (Dhaka, Narayangonj, Gopalganj, 

Madaripur, Gazipur, and Faridpur), seven in Khulna division (Jhenaidah, Bagerhat, Kustia, 

Meherpur, Jessore, Satkhira, and Khulna), three in Barishal (Bhola, Jhalokathi and Pirojpur ), and 

three districts in Rangpur division (Dinajpur, Lalmonirhat and Nilphamari). 

 

16. Khulna and Barishal Divisions, and the Faridpur, Madaripur and Gopalganj Districts of 

Dhaka Division, all located south of Padma River, can be grouped as southwest Bangladesh, 

while Rajshahi and Rangpur Divisions bordered by Padma and Jamuna Rivers can be grouped 

as northwest Bangladesh. Merged in southwest and northwest Bangladesh forms the western 

zone. 

 

17. Demand for electricity is growing rapidly in Dhaka and in its adjacent industrial areas as 

well. At present, electricity distribution in Dhaka is carried out by Dhaka Electricity Supply 

Company Limited (DESCO) and Dhaka Power Distribution Company (DPDC) Limited. Demand 

forecast studies carried out by DESCO has revealed that the demand in the area served by 

DESCO will increase to 8,000 MW by 2035 and has identified substations that will be required to 

serve the growing demand.  

 

18. Transmission system studies carried out by PGCB for Dhaka considering the demand 

forecast prepared by DESCO has identified considerable improvements required in transmission 

network. Accordingly, new 400/230 kV and 230/132 kV grid substations with interconnecting 

transmission lines are required to enhance the reliability of electricity supply in the Dhaka service 

area. It is anticipated that the new grid substations and transmission interconnections will not only 

increase operating contingency, but also will help overcome the limitations of supplying 

uninterrupted electricity to end-users.  

 

19. The government has prioritized the power sector development and has taken a large 

initiative to build a country wide power network (transmission & distribution) targeting to reach 

electricity for all by 2021. According to the Power System Master Plan (PSMP, 2016) (footnote 

1), a transmission system capable of supplying 19,900 MW electricity throughout the country is 

essential by 2025. With the aim of realizing government’s vision, PGCB has undertaken numerous 

projects to strengthen the national grid in order to meet the proliferating demand of electricity 

throughout the country. 
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Figure 2: The project locations map 
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20. The overall objective of this component is to strengthen the power transmission system in 

Bangladesh and enhance its reliability and efficiency. The project area comprises of agricultural 

land, where, due to inadequate surface water supply, cultivation mostly depends on ground water. 

Hence electricity demand is at its peak during the irrigation season. As there is insufficient 

electricity generating capacity in the region, electricity is transmitted from distant regions at a 

lower voltage of 132 kV. Long distances, lower transmission voltages, high demand and lack of 

reactive power compensation have resulted in severe voltage drops in this area resulting low 

water pumping rates and damages to electrical equipment. Furthermore, the electricity demand 

in the area is expected to rise in the near future with large scale industrialization expected in 

Greater Dhaka and southern Bangladesh after completion of construction of the Padma Bridge. 

In addition, it is also necessary to establish secondary transmission infrastructure for transmission 

of electricity expected to be generated at upcoming power plants at Payra and Bhola area to 

major load centers. In this respect, PGCB has taken action to implement the proposed project in 

the Greater Dhaka and western region of the country. 

 

Component 1 – Transmission System Development in Greater Dhaka 

21. Construction of (i) Kaliganj (Gazipur) 400/230 kV indoor gas insulated switchgear (GIS) 

substation; (ii) Purbachal 400/230 kV indoor GIS substation; (iii) Purbachal-2 230/132 kV indoor 

GIS substation; (iv) Kaliganj (Gazipur)-Purbachal 400 kV double circuit transmission line;               

(v) Purbachal-Purbachal-2 230 kV double circuit underground transmission cable with overhead 

transmission line section; (vi) Basundhara-Rampura 132 kV double circuit underground 

transmission cable; (vii) line-in line-out connection from Bhulta-Kaliakair 400 kV double circuit 

transmission line to Kaliganj (Gazipur) substation; (viii) line-in line-out connection from Ghorashal-

Tongi 400 kV double circuit transmission line to Kaliganj (Gazipur) substation; and (ix) line-in line-

out connection from Ghorashal-Tongi 230 kV double circuit transmission line to Kaliganj (Gazipur) 

substation. 

 

Component 2 – Transmission System Development in Western Zone 

22. Construction of (i) Bhola 230/33 kV indoor GIS substation; (ii) Rupsha 230/132/33 kV 

indoor GIS substation; (iii) Bhanga 132/33 kV indoor GIS substation; (iv) Domar 132/33 kV 

outdoor GIS substation; (v) Hatibanda 132/33 kV outdoor GIS substation;  (vi) Jhalokathi 132/33 

kV indoor GIS substation; (vii) Maheshpur 132/33 kV indoor GIS substation; (viii) Monirampur 

132/33 kV indoor GIS substation; (ix) Meherpur 132/33 kV indoor GIS substation; (x) Phultola 

132/33 kV indoor GIS substation; (xi) Pirojpur 132/33 kV indoor GIS substation; (xii) Shibchar 

132/33 kV indoor GIS substation; (xiii) Rupsha-Satkhira 230 kV double circuit transmission line; 

(xiv) Domar-Purba Sadipur 230 kV double circuit transmission line; (xv) Domar-Hatibanda 132 kV 

double circuit transmission line; (xvi) Kaliganj-Maheshpur 132 kV double circuit transmission line;                          

(xvii) Monirampur-Satkhira 132 kV double circuit transmission line; (xviii) Kushtia-Meherpur 132 

kV double circuit transmission line; (xix) Bagerhat-Pirojpur-Bhandaria 132 kV double circuit 

transmission line; (xx) Gopalganj (North)-Shibchar 230 kV double circuit transmission line;              

(xxi) Niyamatpur-Patnitala 132 kV double circuit transmission line; (xxii) line-in line-out connection 

from Barishal-Bhola-Burhanuddin 230 kV double circuit transmission line to Bhola substation; 

(xxiii) line-in line-out connection from Bagerhat-Goalpara 132 kV double circuit transmission line 

to Rupsha substation; (xxiv) line-in line-out connection from Gallamari-Gopalganj 132 kV double 

circuit transmission line to Rupsha substation; (xxv) line-in line-out connection from Khulna 
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(South)-Rupsha power plant 230 kV double circuit transmission line to Rupsha substation;             

(xxvi) line-in line-out connection from Faridpur-Madaripur 132 kV double circuit transmission line 

to Bhanga substation; (xxvii) line-in line-out connection from Barishal-Bhandaria 132 kV double 

circuit transmission line to Jhalokathi substation; (xxviii) line-in line-out connection from Khulna 

Central-Noapara 132 kV double circuit transmission line to Phultola substation; (xxix) 132 kV 

outdoor air insulated switchgear bay extensions at Satkhira substation; (xxx) 132 kV outdoor GIS 

bay extensions at Purba Sadipur substation; (xxxi) 132 kV outdoor AIS bay extensions at Kaliganj 

substation; (xxxii) 132 kV outdoor GIS bay extensions at Kushtia substation; (xxxiii) 132 kV 

outdoor GIS bay extensions at Bagerhat substation; (xxxiv) 132 kV outdoor GIS bay extensions 

at Bhandaria substation; (xxxv) 132 kV outdoor AIS bay extensions at Gopalganj (North) 

substation; (xxxvi) 132 kV outdoor AIS bay extensions at Niyamatpur substation; and (xxxvii) 132 

kV outdoor AIS bay extensions at Patnitala substation. 

 

Component 3 – Institutional Capacity Development of PGCB 

23. The project will enhance PGCB’s financial management capacity by (i) supporting 
installation and operation of an ERP system to assist PGCB in optimally managing its capital-
intensive assets; and (ii) establishing a Drone Inspection Center within the Operation and 
Maintenance Department of PGCB to improve operation efficiency and safety.  This project aims 
to promote gender practices in PGCB by employing women for at least 20% of the technical 
positions in the drone inspection center, and improving the knowledge of 80 PGCB staff (at least 
20% women) in operating drone and ERP system. 
 
B. Country Profile 
 

24. Bangladesh is one of the largest deltas in the world which is extremely vulnerable to the 

effects of climate change.6 As outlined above the median predictions from the general circulation 

models (GCMs) are for Bangladesh to be 1.5°C warmer and 4% wetter by the 2050s.7 These 

trends, which are expected to continue, could restrict the supply of secure, sustainable, and 

affordable energy critical to the economic growth and development in Bangladesh.8 

 

25. Two-thirds of the country is less than 5 m above sea level, and floods increasingly inundate 

homes, destroy farm production, close businesses, and shut down public infrastructure. It also 

experiences about two-fifths of the world’s storm surges every year (World Bank, 2016). Erosion 

leads to an annual loss of about 10,000 hectares of land and weakens natural coastal defenses 

and aquatic ecosystems. Fresh water has become scarcer in Bangladesh’s drought-prone 

northwest and in southwest coastal areas where about 2.5 million profoundly poor residents 

regularly suffer from shortages of drinking water and water for irrigation. Further, their coastal 

aquatic ecosystems have been severely compromised. Saltwater intrusion from sea level rise in 

low-lying plains has intensified the risk of food insecurity, the disappearance of employment 

opportunities for agricultural workers, and the spread of water-related diseases. 

 
6  Karim, Z., Hussain, S. G. and Ahmed, A.U. 1998. Climate Change Vulnerability of Crop Agriculture. In: Vulnerability 

and Adaptation to Climate Change for Bangladesh, Huq, S., Karim, Z., Asaduzzaman, M. and Mahatab, F. (eds.), 
Kluwer Academic Publisher, Dordrecht, The Netherlands. pp. 39- 54. Agrawala et al. 2003. Development and Climate 
Change in Bangladesh: Focus on Coastal Flooding and the Sundarbans. 

7  World Bank. 2010. World Development Report 2010: Development and Climate Change. Washington, DC. 
8  John P. Cangialosi and James L. Franklin. 2014. National Hurricane Center Forecast Verification Report. U.S. Global 

Change Research Program. 2009.  Global Climate Change Impacts in the United States, Highlights. 
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26. Bangladesh experiences different types of natural disasters almost every year because of 

climate change impacts, namely:   

• floods; 

• cyclones and storm surges (Bangladesh is located at the tail end of the fragile delta 

formed by the Ganges, Brahmaputra, and Meghna Rivers and more exposed to 

tropical cyclones than any other country); 

• salinity intrusion (Almost the whole Coastal Belt along the Bay of Bengal is 

experiencing salinity problem); and 

• higher temperature and drought (north and north-western regions of the country are 

suffering because of the extreme temperature problem). 

 

27. Verisk Maplecroft’s Global Climate Change Vulnerability Index (CCVI)9 assesses 193 

countries and highlights subnational hotspots of risk. The index is composed of the exposure of 

countries to climate related natural hazards; the sensitivity of populations in terms of 

concentration, development, agricultural dependency and conflict. This is then considered in the 

context of the ability of a county’s government and institutions to adapt or take advantage of the 

potential effects of climate change. 

 

28. CCVI has been developed to identify climate-related risks to populations, business and 

governments over the next 30 years, down to a level of 22 km² worldwide. It does so by evaluating 

three factors:  

(i) exposure to extreme climate-related events, including Sea Level Rise (SLR) and future 

changes in temperature, precipitation and specific humidity;  

(ii) sensitivity of populations, in terms of health, education, agricultural dependence and 

available infrastructure; and  

(iii) adaptive capacity of countries to combat the impacts of climate change, which 

encompasses research and development, economic factors, resource security and the 

effectiveness of government.   

 

29. Taking these considerations into account, Maplecroft found the economic impacts of climate 

change will be most keenly felt by Bangladesh (1st and most at risk), Guinea-Bissau (2nd), Sierra 

Leone (3rd), Haiti (4th), South Sudan (5th), Nigeria (6th), DR Congo (7th), Cambodia (8th), Philippines 

(9th), and Ethiopia (10th), which make up the 10 most at risk countries out of the 193 rated by the 

CCVI. According to Maplecroft, Bangladesh is set to suffer more from climate change by 2025 

than any other countries, primarily due to rising sea levels, severe storms and other extreme 

climate-related hazards. 

 

30. Due to the climate change, the economic losses in Bangladesh over the past 40 years were 

at an estimated of $12 billion, depressing GDP annually by 0.5 to 1%. Specially devastating 

storms that come along every few years have an outsized impact – such as the 2007 cyclone 

 
9 Verisk Maplecroft (2016): Global Climate Change Vulnerability Index 2016.  
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Sidr, which wrought an estimated $1.7 billion in damages, or about 2.6%  of the GDP on top of 

$1.1 billion losses due to monsoon flooding in the previous 12 months. In May 2009, 3.9 million 

Bangladeshis directly suffered from the impact of Cyclone Aila, which caused an estimated $270 

million in asset damage.  

Figure 3. Verisk Maplecroft Global Climate Change Vulnerability Index 2016 

 
Source: Verisk Maplecroft Global Climate Change Vulnerability Index 2016 

C. CRVA Methodology 

1. Overall Approach 

31. This CRVA focuses on major climate trends and the risks these pose. This CRVA deals 

with the more obvious meteorological variables, such as near surface temperature and 

precipitation, as well as sea level, wind, and solar radiation and their statistical features, such as 

extremes. 

 

32. For the purpose of this study, we have chosen to adopt a qualitative risk-based 

methodology for the assessment of both the vulnerability and risk to infrastructure of DWZTGEP. 

The risk assessment process adopted involves 5 key steps, as follows: 

(i) Establish the Context: Establish the context of vulnerability of the proposed 

DWZTGEP infrastructure and assets, which forms the baseline upon which the risk 

assessment is built. 

(ii) Data Inventory and Collection: Assess the likely exposure of critical infrastructure, 

assets and facilities to climate change variables – and the sensitivity/resilience of 

current and planned infrastructure to the climate impacts including an evaluation of 

relevant adaptation responses for current and future risks. 

(iii) Identify Risks from Climate Impacts to Infrastructure & Assets: Characterize 

regional and localized climate change threats, hazards and impacts – and evaluate 
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the potential loss and damage as a result of the direct threat from climate change 

hazards (including impacts on water, transport & energy infrastructure & assets). 

(iv) Qualitative Evaluation of Climate Risks: Qualitatively asses the likelihood and scale 

of risk consequences for the DWZTGEP infrastructure and assets (including an 

analysis of control and/or mitigation measures) and level of risk. 

(v) Identify Risk Mitigation and Adaptation Options & Measures: Identify adaptation 

options that address direct risks– and determine priorities for climate proofing 

infrastructure and responding to long term climate change (including capacity building 

and institutional Disaster Risk Management measures). 

33. The approach, adapted from the International Standard for Risk Management ISO 3100, 

focuses on identifying the specific systematic risks to critical infrastructure both existing and 

planned for the water, energy and transport sectors. It uses expert opinion to estimate likelihood 

(or frequency) and consequences (or impacts) to define climate risk levels (e.g. high, medium, 

low). 

 

34. Fundamental to this study is the need to go beyond the usual vulnerability assessment in 
order to be able to assess the effect of climate change on DWZTGEP infrastructure – and the 
consequent flow-on effects on to the economic viability and sustainability of the project.  
 

2. Establishing the Context 
 

35. The first step in the CRVA process is to establish the context of vulnerability of the 
proposed DWZTGEP, upon which the risk assessment is built. It allows us to examine the 
potential impacts and risks for each infrastructure component to better understand the cumulative 
and systematic risks associated with the operation and functioning of the DWZTGEP components. 
 

3. Data Inventory and Collection 
 

36. Based on current and future climate, the presence (or absence) of climate impacts will be 

discussed, and the emphasis is fundamentally oriented to, and focused on the exposure and 

sensitivity of the DWZTGEP. It focuses on two key aspects: (i) the exposure of the asset or 

infrastructure to climate to threats and hazards; and (ii) the relative sensitivity of the asset or 

infrastructure to the impact of the hazard. 

 

4. Identifying Risks to Infrastructure from Climate Impacts 

37. The third step involved broadening the scope by addressing the probability of the climate 

impacts exploiting the identified vulnerabilities, i.e. going from vulnerability analysis towards risk 

analysis. Theoretically, it should be a relatively straight forward process to incorporate the 

probability of threats and hazards using generic failure rated for power infrastructure and assets. 

However, there are very few studies in the literature that qualitatively assess the impacts of 

climate change impacts on power infrastructure of this nature. Given the low level of knowledge 

of both the consequences and the probability of the threat or hazard exploiting the vulnerability, 

the CRVA study will focus on quantifying exposure of DWZTGEP infrastructure, assets and 

facilities to climate change variables, and sensitivity of the infrastructure to specific or multiple 

hazards. 
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38. Only the vulnerability of infrastructure directly related to the specific hazard or impact 

exposures will be assessed in this study. Based on the key findings from the DWZTGEP site 

visits, it is clear that the DWZTGEP site and associated infrastructures are clearly exposed to a 

range of key climate hazard vulnerabilities including, but not limited to: 

• average temperature effects (ambient air and water temperatures) and extreme 

temperature effects; 

• extreme storm events, cyclones and flooding; 

• drought (wild fire); and 

• SLR, storm surge and saline intrusion. 
 
5. Evaluation of Climate Risk 

 

39. Step four of the CRVA process involves a qualitative evaluation of the likelihood and scale 

of hazard consequences for the DWZTGEP infrastructure and assets (including an analysis of 

control and/or mitigation measures). The level of risk and the process for achieving this is outlined 

in the following sections.  

 

40. The risk analysis methodology adopted for the assessment of infrastructure risk 

associated with this study is based on the International Standard for Risk Management, ISO 3100 

Risk Assessment Matrix methodology. The terms likelihood (L), consequence (C) and risk (R) are 

essential to the methodology, and we have adopted the definitions outlined in International 

Standard for Risk Management, ISO 3100 risk assessment matrix methodology (2009). Table 1 

illustrates a typical risk matrix that links the likelihood (or frequency) of the hazard with the scale 

of the consequence, and the resulting level of risk.  

 
Table 1. Risk Assessment Matrix 

 

Likelihood Level 

Consequence Level 

1 

Insignificant 

2 

Minor 

3 

Moderate 

4 

Major 

5 

Catastrophic 

5 

Almost Certain 
L (5) M (10) H (15) E (20) E (25) 

4 

Likely 
L (4) M (8) H (12) H (16) E (20) 

3 

Possible 
L (3) M (6) M (9) H (12) H (15) 

2 
Unlikely 

L (2) L (4) M (6) M (8) M (10) 

1 

Rare 
L (1) L (2) L (3) L (4) M (5) 

 

E = > 20 Extreme Risk: potentially threatening the overall viability of the project and requiring priority action 
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H = > 12 High Risk: the most severe risks that can be accepted as part of the design and routine operation 
of the DWZTGEP infrastructure and facilities. 

M = > 5 Medium Risk: risk that can be expected to influence the design and routine operation of the 
DWZTGEP infrastructure and facilities and where control measures can be applied and will be 
sufficient. 

L = < 5 Low Risk: where existing control measures will be sufficient to mitigate any potential impacts and 
/or where no action will be required to treat them unless they become more severe. 

Source: International Standard for Risk Management, ISO 3100 Risk Assessment Matrix’s Methodology 

 

41. The risk matrix defines the level of risk for a particular combination of consequence and 

likelihood. The risk ratings are a combination of the probability (or likelihood) of a climate hazard 

(derived from the climate modelling) and the consequence in terms of impacts on infrastructure 

(derived in a large part from the sensitivity analysis). Using this approach, we can use a standard 

risk assessment matrix to determine the level of infrastructure risk for each category of asset and 

climate hazard, where risk is defined in terms of the probability of a particular climatic outcome 

multiplied by the consequences of that outcome. Instead of using fixed values, the use of classes 

allows for more flexibility and incorporation of expert opinion. 

 

42. This approach also permits to visualize the effects and consequences of risk reduction 

measures and to give a framework to understand risk assessment. The system depends on the 

quality of the group of experts that are formed to identify the hazard scenarios and carry out the 

hazard filtering and ranking in several sub-stages characterized by likelihood (probability) and 

consequences (of impacts) and their corresponding limits. 

 

43. This risk assessment process also requires a uniform approach to determining the 

likelihood and consequence of each impact. The qualitative measures of “likelihood” and 

“consequence” for this assessment are described in Table 2 andTable 3. 

 
Table 2. Qualitative measures of Likelihood 

Level Descriptor Likelihood Annual Exceedance 
Probability 

5 
Almost 
Certain 

There is a high possibility the event will occur as 
there is a history of frequent occurrence. The event 
is expected to occur in most circumstances 

Will probably occur more than 
once a year 

4 Likely 
It is likely that the event will occur as there is a 
history of casual occurrence. The event has 
occurred several times or more in the past. 

Will probably occur once in 1-
10 years 

3 Possible 
The event has occurred at least in the past and 
may occur again 

May occur once in 10-100 
years 

2 Unlikely 
There is a low possibility that the event will occur, 
however, there is a history of infrequent and/or 
isolated occurrence. 

May occur once in 100 years 

1 Rare 
It is highly unlikely that the event will occur except 
in extreme/exceptional circumstances, which have 
not been recorded historically. 

Unlikely during the next 100 
years 
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Source: Adapted from International Standard for Risk Management, ISO 3100 Risk Assessment Matrix 

methodology 

 

44. Likelihood can be described as the level of probability that, or the frequency with which, a 

specific climate change hazard may impact upon the DWZTGEP infrastructure. The likelihood 

levels applied in the assessment of risk are quantified using six categories, ranging from “rare”     

(1) to “almost certain” (6) and is based on past experience and climate modeling available for the 

region. 

 

45. A consequence on the other hand, can be defined as an outcome or impact from an event 

occurring. Five categories, ranging from “catastrophic” (5) to “insignificant” (1), as illustrated in 

Table 3, have been used to describe the type and severity of a consequence of an impact on the 

DWZTGEP infrastructure resulting from a specific climate hazard event or combination of impacts. 

As multiple consequences may apply for a single hazard or aspect, the approach used was to 

take the worst credible risk (in terms of consequence versus likelihood).  

 
Table 3. Qualitative Measures of Consequence 

Level Descriptor Infrastructure Services 

1 Insignificant  No damage to infrastructure. 

Numerous risk reduction and control measures exist. 

2 Minor Localized infrastructure services disruption. No permanent damage. 

Some minor restoration work required. 

Early renewal of infrastructure by 5-10%. 

Suitable risk reduction and control measures exist. 

3 Moderate Widespread infrastructure damage and loss of service 

Damage recoverable by maintenance and minor repair. 

Early renewal of infrastructure by 10-20%. 

Some suitable risk reduction and control measures exist. 

4 Major Extensive infrastructure damage requiring extensive repair. 

Permanent loss of regional infrastructure services e.g. transmission lines washed 
away by flooding. 

Early renewal of Infrastructure by 20-50%. 

Loss or retreat of usable land for power generation, gas supply or transmission of 
electricity. 

Few suitable risk reduction and control measures exist. 

5 Catastrophic Permanent damage and/or loss of infrastructure services. 

Loss or retreat of infrastructure support and translocation of power generation and 
transmission facilities and services. 

No suitable risk reduction and control measures exist. 

Source: Adapted from International Standard for Risk Management, ISO 3100 Risk Assessment Matrix 

methodology 
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6. Risk Mitigation and Adaptation Options & Measures 

46. Step five involves identification of priority intervention options for risk treatment to reduce 

asset sensitivity and hazard exposure - and formulate risk management measures to prepare and 

respond to critical hazard risks and threats. This is the last step in the CRVA process, and 

necessitates the adoption of a risk management and risk reduction perspective, whereby a 

number of key questions are addressed, as follows: 

• What can be done and what adaptation and risk management options are available to 

protect critical DWZTGEP assets and infrastructure?  

• What are the priorities for climate proofing infrastructure and responding to long term 

climate change? 

• What are the tradeoffs in terms of all the relevant costs (including the costs of impacts, 

adaptation or inaction)?  

• How can we best finance these climate change investment interventions? and 

• What are the likely implications of planning, design and operational decisions now on 

future options – and how can we build flexibility into the adaptation planning and 

decision-making process?  

47. Clearly, these are questions that the proponent will need to address during the detailed 

design stage of the project. Understanding how the infrastructure associated with the proposed 

DWZTGEP is exposed to climate induced hazards, their vulnerability to impacts and damage from 

these hazards, and how these may change over time, is the foundation for developing effective 

and appropriate risk management and risk reduction options and measures. That understanding 

will provide a foundation from which informed decisions may be made about the acceptable level 

of risk, and how such risk should be managed or reduced through the introduction of adaptation 

options and risk management measures. 
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III. CLIMATE CHANGE IMPACTS ON THE PROPOSED DWZTGEP 

A. Observed Climate Variability and Change 

48. Climate change is a major environmental challenge for Bangladesh. The main indicator of 

climate change is global warming due to GHG emissions from human activities. Climate change 

also leads to a strong fluctuation in rainfall and an increase in weather and climate extremes such 

as floods and droughts.10 
 

Figure 4. Observed Global Temperature Change (based on trends over 1901-2012) 

 
Source: The Intergovernmental Panel on Climate Change (IPCC) WGII AR5 Summary for Policymakers 

Climate Change 2014: Impacts, Adaptation, and Vulnerability 

 

1. Temperature 

49. Air temperature evolution is important because it can have direct and indirect impacts on 

the energy sector and associated infrastructure. Though warming has not been uniformed across 

the planet, the upward trend in the globally averaged temperature shows that more areas are 

warming than cooling. Since 1901, the planet’s surface has warmed by 0.7–0.9°C (1.3–1.6° F) 

per century, but the rate of warming has nearly doubled since 1975 to 1.5–1.8°C (2.7–3.2°F) per 

century, according to the International State of the Climate in 2017 report. With the El Niño year, 

2016 currently is the hottest, the other hottest 4 all occurred in the last five years (2014 – 2018) 

(footnote 8). Increasing air temperature is especially important as a source of numerous indirect 

 
10 The climate change information and graphics used in this report were taken from: IPCC WGII AR5 Summary for 

Policymakers, Climate Change (2014): Impacts, Adaptation, and Vulnerability; Fahad et al (2014): The Projection of 
Temperature and Precipitation over Bangladesh under RCP Scenarios using Climate Model Inter comparison Project 
5 (CMIP5) Multi-Model Ensemble; Hasan et al (2015): Changes of rainfall in the future over Bangladesh simulated 
by a high resolution regional climate model considering the RCP scenarios, Institute of Water and Flood 
Management, Bangladesh University of Engineering and Technology; and statistics from Climate Future The WB’s 
Climate Change Knowledge Portal. 

https://www.ametsoc.org/ams/index.cfm/publications/bulletin-of-the-american-meteorological-society-bams/state-of-the-climate/
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impacts (from SLR to enhance cyclonic activities). Indeed, rising temperatures are the main driver 

of climate change impacts. 

 

50. In Bangladesh, the annual average temperature increased about 0.3°C since 1900. 

Average monsoon-season maximum and minimum temperatures show an increasing trend 

annually at the rate of 0.05°C and 0.03°C, respectively. An increasing trend of about 1°C in May 

and 0.5°C in November during the 14-year period from 1985 to 1998 has also been observed.11  

51. Figure 5 highlights the changes in monthly temperature and rainfall for Bangladesh from 

1901-2012.  

 
Figure 5. Average Monthly Temperature and Rainfall for Bangladesh from 1901-2012 

 
Source: WB GROUP Climate Change Knowledge Portal Bangladesh Dashboard Climate Future. 

 

2. Precipitation 

52. Annual rainfall has decreased by 2 to 3% across Bangladesh from year 2000, with most 

of this reduction occurring during the December-February period, the wettest season of the year. 

The seasonality of precipitation (wet and dry seasons) has also changed, with wet season rainfall 

in the southern region increasing whilst the dry season rainfall in the northern region has 

decreased.12  

 

53. The key trends in seasonality include: 

• The Pre-Monsoon Season (March - May): experiencing high temperatures with 

average maximum of 36.7°C; 

 
11 Hasan et al. (2015). Representative Concentration Pathways (RCP) Scenarios using Climate Model Inter comparison 

Project 5 (CMIP5) Multi-Model Ensemble. 
12 Changes of rainfall in the future over Bangladesh simulated by a high-resolution regional climate model considering 

the RCP scenarios, Institute of Water and Flood Management, Bangladesh University of Engineering and 
Technology; and statistics from Climate Future the World Bank’ s Climate Change Knowledge Portal. 

 

 



20 

 

• The Monsoon Season (June - September): typically experiencing hot and humid 

weather, with heavy torrential rainfall contributing to most of the year’s rainfall; 

• The Post-Monsoon Season (October - November): experiencing a shorter season with 

less rainfall and lower temperatures, particularly in the evenings;  

• The Winter Season (December-February): being relatively cooler and drier; and 

• Changes in the frequency of cyclonic events: significant increasing trends in cyclone 
frequency over the Bay of Bengal during November and May. 

 
3. Extreme weather and Natural Hazards 

 

54. Recent studies have shown that extreme weather events such as floods, cyclones, severe 

drought, and SLR are already intensifying in South Asia due to the impact of rise of temperature. 

The rise of temperature will eventually increase the frequency of cyclones and storm surges and 

increase the probability of drought and saline intrusion. Figure 6 illustrates the extent of exposure 

in Bangladesh to the key natural hazards can affect energy infrastructure, apart from earthquake, 

mostly being related with climate hazards.  

 

Figure 6. Impacts of Natural Hazards on Bangladesh (1985 – 2018) 

 
Source: WB Knowledge Portal (2019) 

 

55. Floods and riverbank erosions affect around 80% of land in Bangladesh - and adversely 

impact over one million people annually in Bangladesh. Once every three to five years, up to two-

thirds of Bangladesh is inundated by floods. Sixty percent of the worldwide deaths caused by 

cyclones in the last 20 years occurred in Bangladesh. The cyclone that struck the coastal areas 

of Bangladesh in November 1970 caused over 300,000 deaths and $ 2.5 billion worth of damage 
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to property. Seasonal droughts in Bangladesh most commonly affect the northwestern region, as 

it receives lower rainfall than the rest of the country.  

 

56. Flooding occurs on an annual basis. During the last 50 years, at least 7 mega floods have 

occurred, affecting about 35-75% of the land area. Major flooding recorded in recent years 

occurred in 1987, 1988, and 1998, 2004 and 2007 (excluding events caused by tropical cyclones). 

The project area is prone to a high risk of flooding. While flooding occurs mainly in the form of 

river flooding, the southern part of the city of Barishal is prone to SLR and storm surge. 

 

57. Bangladesh has experienced numerous devastating cyclones and storm surges which are 

widely believed to be due to climate effects.13 From 1981 to 1985, 174 severe cyclones (with wind 

speeds of more than 54 km/hr) formed in the Bay of Bengal. Increased frequency of cyclones: 

Super cyclone Sidr 15th November 2007; Cyclone Nargis 2nd May 2008; Cyclone Rashmi 27th 

October 2008; Cyclone Aila 26th May 2009; and Cyclone Mahashen 16th May 2013. A significant 

increase has been observed in cyclone frequency during the “cyclone seasons” in November and 

May. In the end of May in 2017, for example, tropical storm Mora made landfall in Cox’s Bazar 

district, Chattogram division and affected 3.3 million people, including the already vulnerable 

Rohingya refugees hosted in the area, with heavy rains in June impairing recovery.14 

 

58. Moreover, severe droughts regularly affect the country, especially in the northwestern part 

(Wassman et al. 2009b). Droughts impair agricultural production, causing crop losses, which are 

even higher than the ones resulting from flooding.15 Some regions of Bangladesh are increasingly 

prone to drought; a small increase in dry months has been measured in the far northwest of the 

country. A relatively new phenomenon in Bangladesh are landslides which have in recent years 

occurred more frequently, caused by heavy rain events. Significant sea level rise has been 

measured in Bangladesh, with 4 mm per year at Hiron Point in the west, 6 mm per year at Char 

Changa in the centre of the country, and even 8 mm per year at Cox’s Bazar in the southeast.  

 

59. SLR has been one of the factors that led to an increase in soil salinity in Bangladesh, from 

1.5 million hectares under mild salinity in 1973 to 3 million in 2007. Lastly, glacial melt in the 

Himalayas – accelerated by increasing temperatures – is having effects on many of the great river 

basins downstream, including the Ganges, Brahmaputra and Meghna (GBM) Basin. Himalayan 

glaciers have reduced by 21% (in area) since the 1980s and have lost about 174 gigatonnes of 

water between 2003 and 2009, which contributed to catastrophic floods in these basins. 

 

60. Future climate change projections for Bangladesh are less ambiguous than for many other 

countries. There is agreement among most models that both temperatures and rainfall will 

increase significantly. Mean annual temperatures are projected to increase by ca. 1.8°C by the 

2060s and 2.7°C by the 2090s (compared to 2010), although some projections suggest increases 

up to 4.1°C for the 90s (compared to the 1970-2000 mean). The largest increase is projected for 

the dry winter season, where a temperature increase of 4.1°C may occur by the 2070s. Southern 

regions are likely to have a somewhat smaller increase than northern regions: the latter may, in 

 
13 SAARC Meteorological Research Centre. 2003. The Vulnerability Assessment of the SAARC Coastal Region Due 

to Sea Level Rise: Bangladesh Case. Dhaka. 
14 Climate Change Profile: Bangladesh, April 2018, Ministry of Foreign Affairs. 
15 IPCC. 2014. Fifth Assessment Report (AR5) of the United Nations Intergovernmental Panel on Climate Change. 
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the most extreme scenarios, experience an increase of 5.3°C by the 2090s, relative to the 1970-

2000 mean climate. 

 

61. All projections indicate substantial increases in the frequency of days and nights that are 

considered “hot” in the current climate. Annually, projections indicate that “hot” days will occur on 

17–39% of days by the 2060s. Bangladesh is expected to be 4% wetter by the 2050s. By the 

2090s, mean annual rainfall is projected to increase by on average 7% compared to the 1970-

2000 mean climate (although some models project increases up to 24%). Regionally, this 

increase is expected to be higher in the north and northwest, and lower in the south of the country. 

 

62. The highest increases will take place in the monsoon season (on average 14% by the 

2090s) and the post-monsoon season (September-November; 17% by the 2070s). For the dry 

winter season, projections are mixed – with some models projecting rainfall decreases and others 

projecting increases of about 10% by the 2070s. Large increases are expected in 5-day rainfall 

maxima, especially during the wet season, and an increasing portion of total rainfall will fall during 

“heavy rainfall events” – indicating a rainfall pattern with more extremes. 

  

63. Extreme events in Bangladesh, such as cyclones and floods, will be both heavier and 

more frequent. Floods will not only be more frequent and cover a larger area of land, but 

inundation depth will also increase significantly in most of the country. In some parts of the 

northwest seasonal droughts may become heavier due to erratic rainfall and delayed monsoons. 

The sea level will also rise further. The IPCC projected increases of 14 cm by 2030, 32 cm by 

2050, and 88 cm by 2100 (compared to 2000). Relative SLR in Bangladesh is greater than in 

many other countries, due to the simultaneous submergence of low coastal areas. This will affect 

a large number of people: by 2050, about 27 million will be at risk due to the effects of SLR. A           

1 m SLR would inundate 18% of the country’s land. Moreover, SLR and cyclones have combined 

effects: cyclone-induced storm surges are projected to inundate an additional 15% of the coastal 

area. 

B. Future Climate Change Projections 

1. Global Projections 

64. In 2014, the IPCC has announced Representative Concentration Pathways (RCPs) 

emission scenarios to assess impacts of climate change at a more regional scale. The RCPs are 

four GHG concentration (not emissions) trajectories adopted by the IPCC for its AR5 in 2014 and 

supersede the Special Report on Emissions Scenarios (SRES) projections published in 2000. 

The RCPs are consistent with a wide range of possible changes in future anthropogenic                   

(i.e., human) GHG emissions.  

 

65. The RCPs describe four possible climate futures, all of which are considered possible 

depending on how much GHG are emitted in the years to come. The four RCPs, RCP2.6, RCP4.5, 

RCP6, and RCP8.5, are named after a possible range of radiative forcing values in the year of 

2100 relative to pre-industrial values (+2.6, +4.5, +6.0, and +8.5 Watt per square meter). 
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Table 4. Representative Concentration Pathways Scenarios 

Scenarios CO2-eq Concentration in 

the year of 2100 (ppm) 

Description 

RCP 2.6 430 – 480 Low emissions, a stringent mitigation scenario 

with ambitious greenhouse gas emissions 

reductions 

RCP 4.5 580 - 720  Intermediate emissions, a future with relatively 

ambitious emissions reductions 

RCP 6 720 - 1000 ppm Intermediate emissions, application of a range of 

technologies and strategies for reducing 

greenhouse gas emissions. 

RCP 8.5 > 1000 ppm High emissions, no policy changes to reduce 

emissions. 
For comparison, the CO2-eq concentration in 2011 is estimated to be 430 ppm (uncertainty range 340 to 520 ppm) 

Sources: https://www.ipcc.ch/pdf/assessment-report/ar5/syr/AR5_SYR_FINAL_SPM.pdf and 

https://www.sei-international.org/mediamanager/documents/A-guide-to-RCPs.pdf 

 

66. For the purposes of this report we have opted to primarily use two RCP emission 

scenarios, these being RCP8.5 (a high emission scenario) and RCP2.6 (a low emission scenario) 

to illustrate the impact of climate change on the basis of radiative forcing (as illustrated in Figure 

7). 

 

Figure 7. Global Temperature Projections for RCP8.5 and RCP2.6, 1950 - 2100 

 
Source: IPCC AR5 2015 

67. Across all RCPs, global mean temperature is projected to rise by 0.3 to 4.8 °C by the late-

21st century. Figure 7 highlights the key difference between the Global Temperature Projections 

for representative concentration pathways for RCP8.5 (a high emission scenario) and RCP2.6 (a 

low emission scenario).  
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Figure 8. Projected Temperature Change for RCP8.5 (High Emission) and RCP2.6 (Low Emission) 

Scenarios for 2081 to 2100 

 
Source: IPCC WGII AR5 Summary for Policymakers WGII AR5 Climate Change 2014: Impacts, 

Adaptation, and Vulnerability. 

 

68. The RCP scenarios are purely driven by global emissions, and currently we are tracking 

close to the RCP8.5 emissions scenario highlighted below - and it is highly unlikely that emissions 

will be constrained to the low or medium emissions target under the current circumstances. Even 

with the increasing commitments from developed countries arising from the Paris Agreement to 

significantly increase investment in climate mitigation in order to limit global average temperature 

increase to 2°C above the pre-industrial level - with currently implemented government policies, 

GHG emissions are projected to lead to a warming of 3.7°C by the end of this century. 

 

69. Table 5 provides a summary of climate change predictions under RCP8.5 (a high emission 

scenario) and RCP2.6 (a low emission scenario) for the mid-21st century (2046-2065) projections 

of global warming and global mean SLR from IPCC AR5 WGII 2014.  

 
Table 5. Global Climate Change Predictions Under RCP8.5 (A High Emission Scenario) and 

RCP2.6 (A Low Emission Scenario) for the Mid-21st Century (2046-2065). 

Feature Low Global Warming 
Scenario 

High Global Warming 
Scenario 

Estimate of 
Change 

Uncertainty Estimate of 
Change 

Uncertainty 

Annual average temperature +0.60C +/-0.20C +1.30C +/-0.60C 

Annual average rainfall -1.5% +/-5% -3.5% +/-11% 

Average summer rainfall  -1.5% +/-5% -3.5% +/-11% 

Average autumn rainfall 0% +/-6.5% 0% +/-15% 
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Annual average potential 
evaporation 

+1.6% +/-1.1% +3.7% +/-2.5% 

Annual average number of hot 
days (>350C) 

+10 days  +90 days  

Tropical cyclone wind-speeds +5%  +10%  

Carbon dioxide concentration +73ppm  +102ppm  

Average SLR +3cm +17cm   

Source: IPCC WGII AR5 Summary for Policymakers, Climate Change 2014: Impacts, Adaptation, and 

Vulnerability. 

 

2. Projected Changes in Temperature in Bangladesh under RCP Scenarios 

70. The majority of climate change projections for Bangladesh suggest that the average 

temperature in the country is likely to increase by 1°C by 2030, 1.4°C by 2050 and 2.4°C by 2100 

(Ramamasy & Baas, 2007) against the baseline period (1960-1990). This warming is expected to 

be more pronounced in the winter months (December-February). The highest temperature rise is 

projected to occur in the month of February (>2.720C), and the lowest rise is projected for the 

month of August (<2.060C).  

 

71. Figure 9 highlights the spatial-temporal difference in mean annual temperature change for 

2050 for the three RCP scenarios RCP8.5, RCP4.5 and RCP2.6 for Bangladesh. Clearly, 

temperature rise will increase from coastal regions to inland regions (i.e. from the south to the 

north) across all RCPs by 2050, and clearly the Gopalganj area will be severely affected by 2050 

under the high emissions scenario RCP8.5 (as opposed to the impacts under RCP2.6). 

 

Figure 9. Change in Mean Annual Temperature For 2050 for the Three RCP Scenarios 

 
Source: Ramamasy & Baas (2007) 
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3. Projected Changes in Rainfall under RCP Scenarios 

a) Annual Precipitation 

72. The modeling suggests that Bangladesh will experience an increase in rainfall during the 

monsoon season and a decline in rainfall during the winter months – with annual precipitation 

projected to increase by 70 mm, which represents a 3.9% increase over the baseline period. 

 
Figure 10. Annual Precipitation Over Bangladesh under RCP Scenarios from 1970 to 2100 

 
Source: Hasan et al (2015), Changes of Rainfall in the future over Bangladesh (BUET) 

 

73. Figure 10 shows the projected annual precipitation by the end of the 21st century under 

the RCP2.6, RCP4.5 and RCP8.5 scenarios with respect to the present-day simulation (RCP 

Historical simulation). It is clear that the annual precipitation is projected to increase across the 

whole of Bangladesh, with a larger increase in RCP8.5 at the end of the century. Under RCP 2.6 

and RCP 4.5, the annual precipitation over Bangladesh also shows increasing trends. 

 

b) Seasonal Changes in Rainfall 

74. In terms of changes in seasonal precipitation, it is projected that the increase in annual 

precipitation is almost overwhelmingly likely to occur during the monsoon season from May to 

October. At the same time, precipitation during the dry seasons (November-December, and 

January-April) is expected to decrease slightly by around 3.2mm, or 1.6%. 
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Figure 11. Changes in Seasonal Precipitation under RCP Scenarios for Bangladesh  

 
Source: Hasan et al (2015): Changes of Rainfall in the future over Bangladesh (BUET) 

75. Figure 11 shows the projected seasonal changes in precipitation for three future time 

periods (i.e. 2020, 2050 and 2080) for each the RCP 2.6, RCP 4.5 and RCP 8.5 scenarios. Under 

the RCP8.5 high emissions scenario, the amount of precipitation is likely to be increased during 

pre-monsoon seasons towards the end of century. The likely range of increase in the annual 

precipitation is projected to be 5%– 50% during pre-monsoon and 10% for both monsoon and 

post-monsoon seasons under the RCP8.5 for 2080. However, up to 45% reduction of precipitation 

will be observed during winter in 2050s under the RCP 8.5 scenario. In the future, precipitation is 

expected to decrease across almost all parts of the country during winter season. 

 

76. Under the RCP2.6 and RCP4.5 scenarios, it is predicted that the amount of precipitation 

will increase during the early parts of the 21st century but became steady in the latter part the 

century. However, these two RCP scenarios show higher degree of spatial variability of 

precipitation in comparison to that of the RCP 8.5 scenarios.  

 

4. Projected SLR 

77. IPCC (2007)16 projected a rise in sea level ranging between 18 and 59 centimeters (cm) 
by 2100.  Sea levels could rise by between 0.8 m and 1.5 m in Bangladesh by the end of this 
century and up to 2 m higher under extreme warming scenarios.17 This is substantially more than 
IPCC forecast in last year’s landmark assessment of climate science. SLR of this magnitude 
would have major impacts on low-lying countries such as Bangladesh, where eighty to ninety per 
cent of Bangladesh is within 10 m or so of sea level as illustrated in Figure 12. 

 
16 IPCC. 2007. Fourth Assessment Report (AR4) of the United Nations Intergovernmental Panel on Climate Change. 
17 Pfeffer, W. T., Harper, J. T., and O'Neel, S. 2008. Kinematic constraints on glacier contributions to 21st-century sea-

level rise. Science, 321(5894), 1340-1343. Martin Vermeer and Stefan Rahmstorf. 2009. Global sea level linked to 
global temperature. 106 (51) 21527 21532; https://doi.org/10.1073/pnas.0907765106. Edited by William C. Clark, 
Harvard University, Cambridge, MA, and approved October 26, 2009. Grinsted et al. 2010. How sea level responds 
to changes in natural and anthropogenic forcings by 2100? 
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Figure 12. Sea Level Rise Projections for Bangladesh (1 m and 1.5 m) 

 

Sources: Dacca University; Intergovernmental Panel on Climate Change 
 

78. SLR will cause shoreline retreat, resulting in increase in basin area, which in turn will 

contribute to increasing the cyclone path length – and allow the cyclone to remain more time in 

the water, acquire and release more latent heat, resulting in more energy, intensity and wind 

speed. The coastal region of Bangladesh already faces high risk of cyclones and storm surges 

due to its complex geomorphologic position and low elevation from the sea level. 

 

5. Projected Natural Hazards 
 

79. Karim and Mimura (2008)18 analyzed nine climate change scenarios based on the three 
sea surface temperatures (STTs) (current SST, 2ºC and 4ºC rise) and three sea level scenarios 
(0 m, 0.3 m and 1 m SLR) and concluded that:  

• Storm surge height might increase as much as 21% if SST rises by 2ºC (RCP 2.6) and 
49% if SST rises by 4ºC (RCP 8.5). 

• Over bank flooding would occur as much as 69 km inland for a surge that corresponds 
to RCP 2.6, while the intrusion reached up to 78 km inland for a surge that corresponds 
to Scenario RCP 8.5. 

• Flooding area will increase by 12.6% for a surge that corresponds to 2ºC temperature 
rise RCP4.4) and by 24.5% for a surge that corresponds to 4ºC temperature rise (RCP 
8.5) if sea level remains unchanged. 

  

80. The coastal regions of Bangladesh are subject to damaging cyclones and storm surge 

almost every year. The frequency of tropical cyclones in the Bay of Bengal may increase and, 

according to the IPCC’s Third Assessment Report, there is “evidence that the peak intensity may 

increase by 5% to 10% and precipitation rates may increase by 20% to 30%” (IPCC 2001). 

Cyclone-induced storm surges are likely to be exacerbated by a potential rise in sea level of over 

27 cm by 2050. Figure 13 highlights all the coastal areas that are projected to be exposed to 

storm surge and SLR due to the climate change, and include the coastal regions of Khulna, 

Patuakhali, Barishal, Noakhali and Chattogram and the offshore islands of Bhola, Hatiya, 

Sandwip, Manpura, Kutubdia, Maheshkhali, Nijhum Dwip, Urir Char. 

 
18 Karim, M.F. and Mimura, N. 2008. Impacts of climate change and sea-level rise on cyclonic storm surge floods in 

Bangladesh. Global Environmental Change. Volume 18, Issue 3, August 2008, Pages 490-500. 

https://www.sciencedirect.com/science/journal/09593780
https://www.sciencedirect.com/science/journal/09593780/18/3
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Figure 13. Sea Level Rise and Storm Surge in Bangladesh 

 

Source: Sarwar (2005) 
 

81. With regard to saline intrusion, the coastal districts such as Satkhira, Khulna, Bagerhat, 

Barguna, Barishal are already affected by salinity intrusion. In dry season, 5 ppt isohaline intrude 

more than 90 km landward than monsoon period at the western part of the coastal area in the 

Sundarbans. Mohal et al. (2007) developed a mathematical model of the Bay of Bengal to predict 

the invasion of sea water to the country’s mainland river networks. If the sea level rises 32 cm 

(2050), the entire Sundarbans will be affected by saline water - and the affected areas will include 

the power plants located in Bhola, Khulna, Barishal, Feni, and Chattogram. It is quite clear that 

the combined effect of SLR and a reduction in freshwater inflow from the upstream due to climate 

change will convert the present freshwater zones in the Barishal region into saline zones and 

lower saline zones into the future. 

 

82. Coastal erosion is a recurring natural hazard in Bangladesh (as illustrated in Figure 14). 

Every year, millions of people are affected by erosion that destroys standing crops, farmland and 

homestead land. It is estimated that about 5% of the total floodplain of Bangladesh is directly 

affected by erosion. Some researchers have reported that bank erosion is taking place in about 

94 out of 489 upazilas of the country. At present, bank erosion and flood hazards in nearly 100 

upazilas have become almost a regular feature. Of these, 35 are severely affected. 

 
Figure 14. Images of Coastal and Riverbank Erosion in Bangladesh 

   

Source: North-West Power Generation Company Limited.  
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IV. CLIMATE RISK AND VULNERABILITY ASSESSMENT 

A. Key Climate Impacts 

83. Bangladesh is already highly vulnerable to the adverse impacts of floods, cyclones, 

and droughts, and will be even more so due to climate change (in particular from SLR and 

higher cyclone intensity and frequency (footnote 15). It experiences extreme events (tropical 

cyclones, storm surges, floods), rainfall variability, riverbank and coastal erosion, saltwater 

intrusion, droughts and many other natural disasters every year. Changes in intensity and 

frequency of extreme weather events as well as unseasonal deviations from average weather 

will affect both current and future energy infrastructure and the energy sector’s profitability. 

 

84. Bangladesh is located in a low-lying delta, formed by the dense network of the 

tributaries of the Ganges, the Brahmaputra and Meghna, comprising a network of more than 

700 major rivers or tributaries and over 24,000 km of waterways between the Himalayas and 

the Bay of Bengal. About 10% of the country is only 1 m above the mean sea level, and nearly 

a third of the country is susceptible to tidal inundation and nearly 70% of the country is subject 

to frequent inundated, seasonal floods and flash floods and are periodically affected by 

cyclones and droughts. Seven of the top 10 deadliest cyclones of all time (in terms of loss of 

life) have occurred Bangladesh and Myanmar.19 

 

85. Bangladesh’s high vulnerability to climate change is due to a number of hydro-

geological and socio-economic factors, namely:  

• geographical location in South Asia; 

• flat deltaic topography with very low elevation; 

• extreme climate variability that is governed by monsoon and which results in acute 

water distribution over space and time; 

• high population density and poverty incidence; and 

• population being dependent on natural systems for agriculture production which is 

highly influenced by climate variability and change. 

86. The Bay of Bengal, specifically the low-lying nation of Bangladesh, is one of the areas 

most severely affected by climate change. High geographic vulnerability coincides with high 

population densities, consisting of mostly poor income groups that are heavily reliant on 

subsistence agriculture. As Bangladesh is particularly exposed to climate risks, the country 

has received much attention in the academic debate around climate migration. 

  

87. A multiplicity of climatic drivers has an impact on livelihoods in Bangladesh. The 

Ganges–Brahmaputra Delta has long been identified as one of the hot spots of climate change 

effects, as it is a particularly low-lying and therefore vulnerable coastal zone. Moreover, the 

coastal zone is inhabited by about 130 million people that are exposed to regular riverine 

flooding (footnote 15). With an overall population of about 160 million people (UN DESA 2015), 

Bangladesh is one of the world’s most populous countries, but only ranks 94th in terms of 

 
19 Vinke et al. 2016. Climatic risks and impacts in South Asia: extremes of water scarcity and excess. Regional 

Environmental Change. 10.1007/s10113-015-0924-9. 
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surface area.20 Bangladesh has a very high population density with an average 1,237 people 

per square kilometer. 21  

 

88. SLR could become a cause for successive out-migration (Yu et al., 2010).22 looked at 

several scenarios for SLR and concluded that in a 4°C world, a rise in sea level of 62 cm by 

the 2080s could result in a loss of 13% of Bangladesh’s coastal land area to the sea and lead 

to flooding of 20% more land than currently. A 15 cm SLR by 2030 would lead to 3% of land 

loss and 6% of total flooded area increase; a 27 cm SLR would cause 6% of land loss and 

10% of flooded area increase in the 2050s. This will likely lead to displacement of many 

people. By the end of the century, global SLR under a Paris-consensus scenario would be 

roughly 40 cm, and in a business-as-usual scenario about 84 cm. 

 

89. Internal migration has already been observed in Bangladesh and while scientists 

disagree on future climate-induced migration patterns, the reality of migration motivated by 

climate impacts is generally accepted.23  Due to the multiclausal nature of migration, the 

evidence for causal links between climate change impacts and migration is limited. However, 

a lack of evidence of such links does not imply that climate migration does not exist. For 

example, despite the fact that research on migration after flooding is still limited, there is 

consensus that households use migration as an adaptation strategy to flood events, by either 

relocating the entire household or sending individual members. Other causes for migration in 

Bangladesh include increasing soil and freshwater salinization (notably in the southwest) and 

riverbank erosion, which put an additional strain on people’s livelihoods and physical health 

(footnote 24). Among the drivers of migration are also tropical cyclones in the Bay of Bengal, 

which could increase in intensity (maximum wind speed and precipitation rates) by 2050 due 

to climate change under a business-as-usual (A1B 24 ) scenario. It is expected that 

displacement as a result of cyclones is going to rise. 

 

90. Most migrants in Bangladesh migrate out of high-risk zones to nearby urban centers 

and to the capital Dhaka (Figure 15). Walsham (2010)25 observes that in the case of long-term 

or permanent migration, the majority of migrants choose cities within their home division, which 

is Khulna for the southwest, Chattogram for the east, and Dhaka for central Bangladesh. 

Another frequent migration route leads to neighboring India and to a lesser extent also to 

Myanmar. However, especially with regard to international migration, it is difficult to distinguish 

the exact reasons for migration. Generally, cross-border migration induced by environmental 

factors is far less common than internal migration (footnote 30). This also because 

 
20 Bangladesh Bureau of Statistics. 2015. 
21  United Nations Department of Economic and Social Affairs/Population Division. 2015. World Population 

Prospects: The 2015 Revision, Key Findings and Advance Tables. 
22 Yu, W. et al. 2010: Climate Change Risks and Food Security in Bangladesh. Earthscan. 
23 WORLD BANK GROUP, Climate Change Knowledge Portal Bangladesh Dashboard Climate Future.  
24 In previous IPCC assessments, the most widely used and referred-to family of emissions scenarios were the so-

called SRES scenarios (for Special Report on Emissions Scenarios) that helped form the basis for the IPCC 
Fourth Assessment Report. These scenarios made varying assumptions ('storylines') regarding future global 
population growth, technological development, globalization, and societal values. One (the A1 'one global family' 
storyline chosen by Michael Mann and Lee Kump in version 1 of Dire Predictions) assumed a future of 
globalization and rapid economic and technological growth, including fossil fuel intensive (A1FI), non-fossil fuel 
intensive (A1T), and balanced (A1B) versions. Another (A2 'a divided world') assumed a greater emphasis on 
national identities. The B1 and B2 scenarios assumed more sustainable practices ('utopia'), with more global-
focus and regional-focus, respectively. 

25 Walsham, M. 2010. Assessing the Evidence: Environment, Climate Change and Migration in Bangladesh. 
Dhaka: International Organization for Migration.  
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international migration generally requires higher expenses and greater logistics, creating high 

barriers especially for the poor.  

 
Figure 15. Climate Impacts and Possible Migration Routes of Bangladesh 

  
 

91. In Bangladesh, yield reductions in rice and wheat due to coastal flooding vary from 0% 

when floods partly submerge the plants for a few days to 100% when floods submerge most 

of the plant for a period longer than 15 days no matter the stage of plant development (footnote 

22). Moreover, in the southern region of Bangladesh, large amounts of productive land could 

be affected by sea- level rise, with 40% area losses projected for a 65 cm rise by the 2080s 

(footnote 22). In combination with changes in temperature of about 2°C and slightly increasing 

precipitation in 2050 compared to preindustrial levels and the benefits of CO2 fertilization, 

mean changes in floods and inundation as well as rising sea levels might cause an 

approximately 80-million-ton cumulative reduction in rice production in 2005–2050, or about 

3.9% annually (footnote 8 & 22). Another study in Bangladesh found that a projected 27 cm 

sea-level rise by 2050, combined with storm surges, could inundate an area 88% larger than 

the area inundated by current storm surges (footnote 7).  

 

92. Studying different types of rice and wheat under 2.1°C, 1.8°C, and 1.6°C temperature 

increases above preindustrial levels in 2050 in Bangladesh, Yu et al. (2010) found that early-

season rice, middle-season rice, and wheat yields are expected to increase, whereas late-

season rice production might decrease as it reacts more significantly to changes in 

temperature rather than to changes in precipitation.  
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B. Climate Impacts on Project Infrastructure 

1. General Impacts on Power Transmission Projects  

93. Widely ranging weather and climate situations can generally impact the power 

transmission system. This is especially true in the case of transmission lines that extend 

thousands of kilometers and be exposed to wind gusts, storms, icing, storm-related landslides 

and rock falls, land movements, and siltation and erosion processes. Extreme winds and ice 

loads, combined wind-on-ice loads, lightning strikes, conductor vibrations, and galloping, 

avalanches, landslides, and flooding, can cause power transmission lines to fail. In particular, 

excessive icing on overhead lines can cause power outages and millions of dollars of repair 

costs.26 

 

94. Power transmission system may also be vulnerable to river and creek siltation and 

other erosion processes caused by changes in the hydrologic response of a water basin. 

Climate change is altering the geo-morphological equilibrium of river systems, with 

consequences for crossings and riparian infrastructure. In addition to climate impacts on 

energy transmission infrastructure, unexpected changes in energy demand may impose 

stresses on these systems. 

 

2. Design and Operational Considerations 

95. Global climate change will impose a set of new conditions that some existing energy 

infrastructure may not be designed to withstand. For instance, in many countries, infrastructure 

is located in low-lying coastal areas. Coastal infrastructure is vulnerable to coastal erosion and 

siltation. Coastal erosion and siltation are complex processes affected by sea climate, wind 

direction, sediment availability, and the presence of geologic determinants. Climate change is 

likely to alter the geomorphodynamic equilibrium in coastal zones prone to sediment 

movements. Sediments availability is a function of the solid discharge of nearby rivers, 

sediment production from beach erosion and weatherization, and incoming sediments from 

sea currents and sea-related coastal processes. Sediment transport, the underlying 

phenomena, is very sensitive to changes in the flow regime. Low-lying coastal facilities are 

additionally vulnerable to sea level rise and extreme events (such as intense hurricanes). Sea 

level rise may be accompanied by more severe storm surges (which may flood a larger area) 

and coastal erosion. The climate change may force the reconsideration of the transmission 

system alignment to avoid the climate risks, which may increase the project cost. 

 

96. Climate change can lead to unscheduled maintenance. Transmission of electricity can 

be a bottleneck in the event of regionally diverse impacts over integrated energy regions. For 

example, Lucena et al.27 found that impacts on hydropower production in Brazil may be much 

more severe in the northeastern region of the country. Given the integration of the Brazilian 

power system through transmission, potential negative impacts could be offset by energy 

transfer from southern regions. However, transmission capacity needs to be properly 

dimensioned for the extra load in such an extreme case. 

 

 
26 Musilek et al. 2009. Climate Impacts on Energy Systems: Key Issues for Energy Sector Adaptation. 
27 Lucena et al. 2010. Climate Change 2014 – Impacts, Adaptation and Vulnerability: Regional Aspects. 
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3. Transmission System Vulnerability 

97. Table 6 provides a summary of how these changes are projected to affect the design, 

construction and operation of proposed projects in transmission network in Greater Dhaka and 

the western zone of Bangladesh.  
 

Table 6. Electricity Transmission System Vulnerability 

Climate Change Hazard Potential Impact on Power Transmission Infrastructure  Infrastructure 
Vulnerability 

ELECTRICITY TRANSMISSION SYSTEM 

1. Increasing 
temperatures (air and 
water) and increasing 
magnitude and 
frequency of extreme 
heat events 

➢ Exposed and sensitive to increasing temperatures, leading to a 
reduction in transmission efficiency and available transmission 
capacity.  

 
Medium 

➢ System transmission losses during a heat wave could be significant and 
contribute to electric power interruptions and power outages. 

 Medium 

➢ Higher mean and extreme temperatures increased stress and 
management of electricity on the transmission system due to higher 
electrical loads. 

 
Low 

2. Changing rainfall 
patterns, decreasing 
seasonal water 
availability and 
droughts 

➢ Inundation with saline or brackish water can impact transmission towers 
by contributing to corrosion of tower footings. 

 

Low 

3. Increasing intensity 
and frequency of 
extreme events 
(storm events, 
flooding, and 
cyclones) and SLR 

➢ Exposed to sensitive to more frequent and intense extreme events, 
especially strong wind, floods, river bank erosion, storm events, 
flooding, and cyclones leading to increased physical damage, disruption 
transmission lines and decreased transmission capacity. 

 

Medium 

➢ More frequent and severe lightning storms leading to infrastructure 
damage and outages 

 Low 

 

Vulnerability Rating Scale Negligible Low Medium High Very High 

 

98. Higher temperature, in particular, can reduce the efficiency and capacity of power lines 

and other power grid components, such as transformers, and can increase the risk of 

disruption to transmission lines (DOE 2013). Sathaye et al. 28 estimate that up to 7% of power 

generated is lost in transmission and distribution, and these losses increase as temperatures 

increase. In addition, as temperatures increase, the current carrying capacity of electricity lines 

decreases. Increasing temperatures can also cause sag of overhead transmission lines due 

to thermal expansion. A relatively small increase in thermal expansion can produce a 

significant increase in sag. This initial sag increases with line temperature because the 

conducting material of which the line is made expands as line temperature increases, 

effectively lengthening the line. 

  

99. Extreme weather events, and especially tropical cyclones and river flooding, also pose 

a major threat to the DWZTGEP transmission lines and interconnection facilities. Increasing 

intensity and frequency of extreme events (storm events, flooding, and cyclones) and SLR are 

likely to contribute to increasing physical damage, disruption transmission lines and decreased 

transmission capacity. 

 
28 Sathaye, J. et al. 2013. Estimating impacts of warming temperatures on electricity system. Global Environmental 

Change, 23(2), 499–511.  
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C. Climate Risk Assessment 

100. Historically, the energy sector in Bangladesh has always been vulnerable to high 

temperatures and extreme weather events such as cyclones, floods and drought. The 

probability of these risks, which already exist for this sector, becoming higher due to climate 

change, is strong. While studies of the potential regional impacts of climate change on the 

energy sector in South Asia are limited, current research from other locations around the world 

suggest that the effects of increased temperatures and precipitation are likely to have an 

adverse impact on the proposed DWZTGEP in terms of generation capacity, transmission and 

operation. Table 7 provides a summary of the key climate change related risks to critical 

infrastructure for the DWZTGEP assessed for 2030 and 2050. 



36 

 

  

 

Table 7. Climate Risk Assessment (2030 and 2050) 

Risk Category Risk Rating 
2030 

Risk Rating 
2050 

Risks  Likelihood  Consequences 

Higher 
Temperatures 

 

6 

MODERATE 
RISK 

8 

MODERATE 
RISK 

Changes in Capacity Utilization 

Increasing temperatures (air and water) and 
increasing magnitude and frequency of extreme 
heat events  

3 

Possible 

 Temperature 
projected to increase 
+1°C by 2030 

2 

Minor 

Exposed and sensitive 
to increasing 
temperatures, leading to 
a reduction in 
transmission efficiency 
and available 
transmission capacity.  

System transmission 
losses during a heat 
wave could be 
significant and 
contribute to electric 
power interruptions and 
power outages.  

Higher mean and 
extreme temperatures 
increased stress and 
management of 
electricity on the 
transmission system due 
to higher electrical 
loads.  

4 

Likely 

 Temperature 
projected to increase 
1.4°C by 2050 

Reduced water 
availability and 
drought 

 

8 

MODERATE 
RISK 

10 

MODERATE 
RISK 

Changes in seasonal rainfall patterns are 
expected to lead to decreasing seasonal water 
availability, lower river flows and water 
availability in the dry season  

4 

Likely 

+ 5% change in 
annual rainfall 

 Discharge during the 
monsoon (May to 
September) by 2030 will 
increase by about 5%. 2 

Minor 

Inundation with saline or 
brackish water can 
impact transmission 
towers by contributing to 
corrosion of tower 
footings.  5 

Almost 
Certain 

 + 6% change in 
annual rainfall 

 Discharge during the 
monsoon (May to 
September) by 2050 will 
increase by about12%. 
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Increasing 
intensity and 
frequency of 
extreme events 
(storms and 
cyclones) 

 

16 

HIGH RISK 

20 

EXTREME 
RISK 

More extreme events and tropical cyclones add significant risk 
to the design, construction and operation of power transmission 
facilities and services. Combined with SLR, storm surge and 
saline intrusion these events lead to increased capital costs  

4 

Likely 

 Climate change 
modeling predicts an 
increase in the intensity 
of cyclones of 60% by 
2030  

4 

Major 

Exposed to sensitive to 
more frequent and 
intense extreme events, 
especially strong wind, 
floods, river bank 
erosion, storm events, 
flooding, and cyclones 
leading to increased 
physical damage, 
disruption transmission 
lines and decreased 
transmission capacity. 
More frequent and 
severe lightning storms 
leading to infrastructure 
damage and outages  

 

5 

Almost 
Certain 

 Climate change 
modeling predicts an 
increase in the intensity 
of cyclones of 140 % by 
2070 

 

 

Risk Category Risk Rating 
2030 

Risk Rating 
2050 

Risk to Infrastructure  Likelihood  Consequences 

 Flooding 

 
16 

MEDIUM 
RISK 

20 

EXTREME 
RISK 

Reductions in system reliability due to 
physical damages  

Flooding events pose risks to the DWZTGEP 
such as damage to facilities. Potential increase 
in the number of intense tropical cyclones 
heavy rainfall events contributing to 
widespread river based and coastal flooding 
leading to damage to infrastructure. 

4 

Likely 

 Flood heights are 
expected to increase by 
+30 cm by 2030. 

4 Major 

An increase in the 
frequency and intensity 
of flooding may incur 
extensive infrastructure 
damage and disruptions 
to power transmission in 
the absence of flood 
mitigation and control 
structures. 

Few suitable risk 
reduction and control 
measures exist. 

5 

Almost 
Certain 

 Flood heights are 
expected to increase by 
+50 cm by 2050. 

SLR & storm 
surge 

 

12 

HIGH RISK 

15 

HIGH RISK 

Reductions in system reliability due to 
physical damages  

SLR, in combination with an increase in the 
number of intense tropical cyclones heavy 
rainfall events will contribute to widespread 
river based and coastal flooding leading to 
damage to infrastructure. Risk of increase of 
salinity intrusion in coastal areas could weaken 
foundations of towers. 

4 

Likely 

 SLR is projected to 
rise for Bangladesh by 9 
cm by 2030 

3 

Moderate 

SLR, in combination 
with heavy rainfall 
events, and storm 
surge are expected to 
contribute to moderate 
infrastructure damage 
and loss of service. 
Damage recoverable 
by maintenance and 
minor repair. 

5 

Almost 
Certain 

 SLR is projected to 
rise for Bangladesh by 
40 cm by 2050 
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Some suitable risk 
reduction and control 
measures exist. 

Risk = Likelihood × Consequences 

E = > 20 
Extreme Risk: potentially threatening the overall viability of the project 
and requiring priority action 

M = > 5 
Moderate Risk: risk that can be expected to influence the design and routine 
operation of the DWZTGEP infrastructure and facilities and where control 
measures can be applied and will be sufficient. 

H = > 12 
High Risk: are the most severe risks that can be accepted as part of the 
design and routine operation of the DWZTGEP infrastructure and 
facilities. 

L = < 5 
Low Risk: where existing control measures will be sufficient to mitigate any 
potential impacts and /or where no action will be required to treat them 
unless they become more severe. 
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V. PROPOSED MANAGEMENT AND ADAPTATION ACTIONS 

A. Options, Measures and Priorities for Climate Risk Mitigation and Adaptation 

101. The main objective of adaptation as defined by the IPCC is “to moderate harm or exploit 

beneficial opportunities” (footnote 16). In the case of the power transmission system, the primary 

objective of adaptation could be interpreted as guaranteeing the transmission of electricity 

throughout time. 

 

102. There are various options by which the DWZTGEP can reduce climate change, improve 

its resilience to climate change hazard risks and assist Bangladesh in meeting its climate change 

adaptation endeavors. Several technological improvements are available for transmission line 

and substation designs which can bring efficiency gains leading to: (i) reduction in GHG emissions 

elsewhere in the power system due to reduced electricity generation; and (ii) reduced land use 

for transmission line corridors due to higher line capacities. Table 8 provides a range of climate 

risk mitigation and adaptation measures that may be adopted or deployed for the project. Some 

of these measures are standard/common practice in most power systems around the world. 

Bangladesh is even ahead of some other countries to apply these measures. 

  

103. In any case, as a country prone to climate hazards such as floods and cyclones, 

Bangladesh already deploys risk management practices for many of the risks outlined earlier. 

With the risk of the transmission assets constructed within the project being substantially exposed 

to such hazards due to changes in climate, a range of indicative risk management options that 

will assist the project, and the transmission grid in general is identified and possible adaptation 

plans that will mitigate and manage the risks are evaluated. 

 

Table 8. Potential Climate Risk Mitigation and Adaptation Measures 

Priority Risk Risk Mitigation and Adaptation Measures 

Technological: Strengthen the infrastructure. 

1 Damage or loss of power transmission 
infrastructure and capacity from 
extreme weather events. 

A moderate range of control measures are available in 
terms of flood control and mitigation, cyclone rated 
construction. Key measures include: 

➢ Update design, siting and operational planning 

for extreme events (flooding, drought, storms, 

cyclones and SLR), and including the 

identification of alternative routes for 

transmission lines to avoid flooding and river 

bank erosion. 

➢ Improved design standards for specific 
components of the electricity grid and protective 
measures for lightning, wind, flooding, and other 
extreme events. 

2 Permanent loss of land suitable for 
human settlement and agriculture due 
to construction of transmission lines 
and substations. 

A moderate number of control measures which are used by 
other countries to varying degrees based on technology 
availability and their economic costs and benefits. Key 
measures include: 

➢ Use of localised and/or distributed generation to 
reduce the need for long distrance electricity 
transmission 
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➢ Use of underground cables in lieu of overhead 
transmission lines, especially in populated areas 

➢ Transition to higher transmission voltages to 
increase power transfer capacity of new 
transmssion lines 

➢ Reconductoring existing transmssion lines to 
achieve higher power transmsion capcities as an 
alternative to building new lines. 

➢ Use of Gas Insultated Substations (GIS) instead 
of Air Insultated Substations (AIS) to reduce the 
land requirements for new substations. 

Management 

3 Accident PGCB needs to strengthen the climate risk management 
through:  

➢ Regular inspection of vulnerable infrastructure 

➢ Early Warning System 

➢ Emergency Response Planning 

B. Climate Proofing Measures 

104. Climate change adaptation is a process that is aimed at reducing the risks (such as those 

identified above) that an investment project may face as a result of climate change. It involves 

ensuring that risks are reduced to acceptable levels at one or more of the following stages in the 

project cycle: planning, design, construction, operation, and decommissioning.29 Based on the 

climate change risk assessment undertaken for this project, we have identified a range of possible 

near and long-term climate change adaptation actions that may be suitable for DWZTGEP, and 

these includes:  

• revisiting the built infrastructure and engineering design standards for resilience to 

extreme events (storms, flooding and cyclones); 

• revisit planning time frames and implementation schedule for future investments to 

better reflect anticipated climate trends and timeline; 

• assess the need to retrofit existing infrastructure; and 

• adopt beneficial and cost-effective adaptation measures. 

105. Focusing on these activities can help advance opportunities for climate preparedness and 

resilience in the DWZTGEP and potential safeguards for responding to the threats from climate 

change. Subject to financial and economic analysis, beneficial and cost-effective measures will 

be adopted. The decision making should not be delayed excusing the uncertainly in the timing of 

climate change impacts. 

 

106. Possible future low or “no regret” adaptation measures for the DWZTGEP may include:             
(i) climate-proofed designs for infrastructure (e.g. raising site and infrastructure levels, increased 
resilience of transmission towers to cyclones.); (ii) nonstructural interventions, such as aligning 
the transmission line routes and substation locations to have minimum impacts to and from 

 
29 ADB (2005). Climate Proofing: A risk-based approach to adaptation. Pacific Series. Manila, Asian Development 

Bank.  
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existing structures; and nature (iii) capacity building support for preparing and responding to 
climate risks. 

 

C. Investing in Adaptation 
 

107. As already noted, the uncertainty ranges of future climate projections increase significantly 

beyond the next three to four decades. Therefore, flexible but robust designs, together with 

adaptive management practices will be critical in managing climate risks and adaptation for the 

DWZTGEP. Table 9 outlines a range of potential climate adaptation measures and their indicative 

costs that may be employed to improve the climate resiliency of the project.  

 
Table 9. Indicative Cost of Climate Change Adaptation Measures 

Items 
Linked Adaptation 

Measures 
Cost (US$ 

million) 

Adaptation 
Finance 30(US$ 

million) 

Remarks for 
Adaptation Finance 

Overhead transmission 
lines 

Strengthening of the 
towers 

127.6 1.3 

1% of the cost of the 
transmission lines 
increased to have 
stronger towers 
resilient to climatic 
events 

Construction of 
Substations 

Construction of Gas 
Insulated Switchgear 
(GIS) substations 
instead of 
conventional 
substations 

264.7 

105.9 

40% of the cost of 
substations is 
considered the 
additional cost of GIS 
over AIS substations 

Land filling and 
compaction 

10.1 

Land filling and 
compaction costs in 
substation 
construction work 

Install fire-fighting 
equipment and 
prepare guidelines 
and procedures 

0.5 
Cost of firefighting 
equipment installed 
at the substations 

Total   392.3 117.8   

 

108. Finally, as pointed out earlier, it is important to recognize that climate change hazards may 

change over the lifetime of this project. For example, while current flood statistics and storm surge 

scenarios may not warrant the construction of the substations at elevated heights, future 

scenarios may justify such additional investments. It is clear that the project needs to be designed 

in such a way as to be amenable to being climate proofed in the future if and when circumstances 

indicate this to be a better option than not adapting to climate change. Inherent to this is adopting 

an adaptive management approach which allows incremental adaptation options to be put in place 

over the project’s lifetime, which ensures a general and temporal ”readiness” for climate change 

into the future.  

 
30 ADB will finance 70.7 million out of the total Adaptation Finance of 117.8 million. 
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VI. PROPOSED MANAGEMENT AND ADAPTATION ACTIONS 

109. During the discussions held with the engineers of PGCB Planning and Design Unit, it was 

informed that climate change adaptation measures have been taken into consideration when 

designing: (i) transmission towers and their foundations to withstand riverbank erosion and cycles; 

(ii) substation land preparation to avoid flooding of substations; and (iii) new and extension of 

substations to use GIS instead of air insulated switchgear to be more climate resilient and land 

efficient.  

 

110. During line route review stage of the project, it was also revealed that the minimum 

distance to the tower bases from a riverbank would be 150 m to avoid flooding of tower 

foundations. It was also confirmed that the project would not involve mid-river towers where tower 

foundations are placed in the river. Site visits also revealed that some of the existing river crossing 

transmission towers are located close to the riverbanks, 50-100 m. Thus, maintaining a wider gap 

between river crossing towers would result in higher construction costs to achieve the desired 

climate resilience. Similarly, Bagerhat substation is an AIS, whereas the bay extension is 

designed as GIS to have better land use efficiency and climate resilience. The proposed 14-acre 

land identified for Purbachal substation is bordering Turag river, with a high level of flood risk. 

Land filling and compaction has been identified as a climate change adaptation to this substation 

as well as several other substations with similar risks within the project.  

  
Meeting with the PGCB engineers at ADB 

Bangladesh Mission, 17th April 2019 

GIS bay extension land- Bagerhat substation 

  
Tower foundation- Existing transmission tower 

and communication tower at the river bank 
Transmission tower located about 100 m from the 

river bank, Kotchia river (8th  April 2019) 
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Transmission tower, about 50 m from the river 

bank 

Land filling- Purbachal proposed substation land 

next to the Turag river (10th April 2019) 

  
Land filling- Turag river Fact-finding Mission team at the Purbachal site 

with the PGCB officers 
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ANNEX 1: GLOSSARY OF TERMS 

Adaptation The process of adjustment to actual or expected climate and its 

effects.  In human systems, adaptation seeks to moderate harm 

or exploit beneficial opportunities.  In natural systems, human 

intervention may facilitate adjustment to expected climate and its 

effects. 

Adaptation assessment The practice of identifying options to adapt to climate change and 

evaluating them in terms of criteria such as availability, benefits, 

costs, effectiveness, efficiency, and feasibility. 

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 

Aggregate impacts Total impacts integrated across sectors and/or regions. The 

aggregation of impacts requires knowledge of (or assumptions 

about) the relative importance of different impacts. Measures of 

aggregate impacts include, for example, the total number of 

people affected, or the total economic costs, and are usually 

bound by time, place, and/or sector. 

Adaptation options The array of strategies and measures that are available and 

appropriate for addressing adaptation needs. They include a 

wide range of actions that can be categorized as structural, 

institutional, or social. 

Climate change Climate change refers to a change in the state of the climate that 

can be identified (e.g., by using statistical tests) by changes in 

the mean and/or the variability of its properties, and that persists 

for an extended period, typically decades or longer. Climate 

change may be due to natural internal processes or external 

forcing such as modulations of the solar cycles, volcanic 

eruptions, and persistent anthropogenic changes in the 

composition of the atmosphere or in land use. Note that the 

United Nations Framework Convention on Climate Change 

(UNFCCC), in its Article 1, defines climate change as: ‘a change 

of climate which is attributed directly or indirectly to human 

activity that alters the composition of the global atmosphere and 

which is in addition to natural climate variability observed over 

comparable time periods.’ The UNFCCC thus makes a distinction 

between climate change attributable to human activities altering 

the atmospheric composition, and climate variability attributable 

to natural causes. 

Climate change impact 

assessment 

The practice of identifying and evaluating, in monetary and/or 

non-monetary terms, the effects of climate change on natural and 

human systems. 



45 

 

 

 

 

Exposure The presence of people, livelihoods, species or ecosystems, 

environmental services and resources, infrastructure, or 

economic, social, or cultural assets in places that could be 

adversely affected. 

Hazard The potential occurrence of a natural or human-induced 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. 

Impacts Effects on natural and human systems. In this report, the term 

impact is used primarily to refer to the effects on natural and 

human systems of extreme weather and climate events and of 

climate change. Impacts generally refer to effects on lives, 

livelihoods, health, ecosystems, economies, societies, cultures, 

services, and infrastructure due to the interaction of climate 

changes or hazardous climate events occurring within a specific 

time period and the vulnerability of an exposed society or system. 

The impacts of climate change on geophysical systems, including 

floods, droughts, and SLR, are a subset of impacts called 

physical impacts. 

Integrated assessment A method of analysis that combines results and models from the 

physical, biological, economic, and social sciences, and the 

interactions among these components, in a consistent framework 

to evaluate the status and the consequences of environmental 

change and the policy responses to it. 

Resilience The capacity of a social-ecological system to cope with a 

hazardous event or disturbance, responding or reorganizing in 

ways that maintain its essential function, identity, and structure, 

while also maintaining the capacity for adaptation, learning, and 

transformation. 

Risk The potential for consequences where something of value is at 

stake and where the outcome is uncertain, recognizing the 

diversity of values. Risk is often represented as probability of 

occurrence of hazardous events or trends multiplied by the 

impacts if these events or trends occur. Risk results from the 

interaction of vulnerability, exposure, and hazard. In this report, 

the term risk is used primarily to refer to the risks of climate-

change impacts. 

Transformation: A change in the fundamental attributes of natural and human 

systems. Within this summary, transformation could reflect 

strengthened, altered, or aligned paradigms, goals, or values 
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towards promoting adaptation for sustainable development, 

including poverty reduction. 

Transformational 

adaptation 

Adaptation that changes the fundamental attributes of a system 

in response to climate and its effects. 

Vulnerability The propensity or predisposition to be adversely affected. 

Vulnerability encompasses a variety of concepts including 

sensitivity or susceptibility to harm and lack of capacity to cope 

and adapt. 

Source: IPCC, AR5-WGII: The WGII AR5 glossary defines many terms used across chapters of the report. 

Reflecting progress in science, some definitions differ in breadth and focus from the definitions used in the 

AR4 and other IPCC reports. 

 

 

 

 


