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PART I: PROJECT/PROGRAMME INFORMATION 
 
Project/Programme Category:   Regular project 
Country/ies:      Bangladesh 
Title of Project/Programme: Adaptation Initiative for Climate Vulnerable 

Offshore Small Islands and Riverine 
Charland in Bangladesh 

Type of Implementing Entity:  MIE 
Implementing Entity:    United Nations Development Programme 
Executing Entity/ies:  Department of Environment, Ministry of 

Environment, Forest and Climate Change.   
Amount of Financing Requested:   US$ 9,995,369 

 

Project summary 
 

Bangladesh has a low-lying topography extremely exposed to sea level rise (SLR), cyclones, 

tidal surges, salinity intrusion, erratic rainfall, drought and floods, causing it to be one of the 

worldôs most vulnerable countries to climate change. The vulnerable communities who live on 

chars ð small alluvial islands in rivers and the Bay of Bengal are particularly at risk from 

climate change. These communities have already experienced a number of climate change 

impacts including frequent tidal surges, increasingly intense cyclones and salt water intrusion 

into fresh water and soil. Furthermore, climate change is projected to have an adverse impact 

on agriculture and other local livelihoods; fragile houses, access to drinking water and rural 

infrastructure, which includes existing cyclone protection embankments.  The impacts of 

climate change also disproportionately affect the poor and are especially severe for women 

and children, who are forced to spend a greater portion of their time on livelihood and domestic 

activities. Current climate change projections indicate that 50-year floods in the countryôs three 

main river basins will become 40% more likely by 2025, relative to the historical record. The 

impacts of climate change on these islands are exacerbated by several baseline factors, 

including geographic remoteness, topographic position near sea-level, limited public and 

private infrastructure to withstand climate impacts, poverty of local communities and livelihood 

practices that are dependent on the availability of fresh water. On coastal chars (small offshore 

islands), the houses and livelihoods of communities are damaged by the increasingly frequent 

and intense cyclones, tidal floods and saline intrusion from climate change, with inadequate 

protection from the fragile embankment system. On the inland riverine islands (riverine 

charland), communities are experiencing increasingly erratic rainfall as a result of climate 

change, leading to changes in both floods and droughts that their current houses and 

livelihood practices are unable to withstand.  

 
Resources sought from the Adaptation Fund (AF) will be invested in four components. Firstly, 

it will assist households to enhance the resilience of their houses and livelihoods to climate 

change-induced flooding, cyclones, saline intrusion and droughts. Secondly, it will improve 
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community-level infrastructure, including embankments with modern climate-resilient 

technology and effective local management practices. Thirdly, it will assist the Bangladesh 

Cyclone Preparedness Programme (CPP)1 under Disaster Management Department, to 

enhance its activities in the remote coastal char targeted by the project, in order to provide 

timely early warnings and effective emergency response. This will be done by expanding the 

programmeôs coverage in the area, modernising its equipment, and making it fully gender-

sensitive. Finally, the technology, approaches and knowledge generated by the project will be 

used to build the capacity of the local and national government; and communities to make 

climate-resilient investments and policies. 

 

The US$ 9,995,369 sought from the Adaptation Fund (AF) will address the knowledge 

technical, financial and institutional barriers to climate-resilient housing, infrastructure and 

livelihoods. The project interventions will benefit an estimated ~341,000 people (~31,000 

direct beneficiaries2 and 310,000 indirect beneficiaries) living on chars in the districts of 

Rangpur and Bhola. Spanning over five years, the project will be implemented by the Ministry 

of Environment, Forest and Climate Change following UNDPôs National Implementation 

Modality. 

 

The project will contribute towards the achievement of the Government of Bangladeshôs 
national priorities as outlined in the Bangladesh Climate Change Strategy and Action Plan 
(BCCSAP) and Nationally Determined Contribution (NDC). Six of the ten near-term areas of 
intervention identified by the first NDC will be addressed by the project, namely: i) food 
security, livelihood and health protection, including water security; ii) comprehensive disaster 
management; iii) coastal zone management, including saline intrusion control; iv) flood control 
and erosion protection; v) climate-resilient infrastructure; and vi) increased rural electrification. 
Furthermore, the project is directly aligned with seven of the fourteen broad adaptation actions 
prioritised by the first NDC, namely: i) improved early warning systems; ii) disaster 
preparedness and shelters; iii) protection against tropical cyclones and storm surges; iv) 
provision of climate-resilient infrastructure and communication; v) provision of climate-resilient 
housing; vi) stress-tolerant crop variety improvement and cultivation; and vii) capacity building 
at individual and institutional level to plan and implement adaptation programmes and projects. 
 
This project has been developed through extensive stakeholder consultations, including with 

communities in the selected islands, civil society and with the GoB (see Annex C). The design 

of the project has been reviewed as per the Government of Bangladeshôs internal process, led 

by the Adaptation Fund Designated Authority and involving relevant government ministries.  
 

Project / Programme Background and Context: 
Provide brief information on the problem the proposed project/programme is aiming to solve.  Outline 
the economic social, development and environmental context in which the project would operate. 

 
Geographic context 
 
Bangladesh is a small and densely populated country with an extensive coastline of ~720 km 
to the south. Its land area is ~147,570km2, consisting largely of flat, low-lying deltaic terrain. 
There are discrete elevated regions in the northwest and southeast, but approximately two-
thirds of the country is less than 6m above mean sea level. The deltaic terrain of Bangladesh 
has been formed by the deposition of alluvial discharges from the Ganges (also known locally 

                                                 
1The Bangladesh Cyclone Preparedness Programme is the worldôs largest volunteer-based early warning 
dissemination and emergency response organisation. 
231,000 is 100% of the population at the projectôs target sites. 
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as the Padma), Brahmaputra (also known as the Jamuna), and Meghna Rivers (GBM)3; map 
in Figure 1 below. This depositional process has created an extensive network of islands and 
bars. These islands and bars are referred to locally as small coastal islands (coastal chars) or 
riverine char islands (riverine chars), depending on their proximity to the Indian Ocean45. 
 
Bangladesh is rated as one of the most susceptible nations to the impacts of both slow- and 
rapid-onset natural disasters because of its geographical location, major rivers and low-lying 
topography. These include climate-related disasters such as cyclones, storm surges, floods, 
extreme heat and droughts, as well as other disasters such as earthquakes. Climate-related 
disasters have accounted for ~95% of all major disasters in Bangladesh since 19906, and are 
becoming both more frequent and intense. This is because of increased ocean temperatures 
as well as a more variable and intense seasonal precipitation. 
 
Socio-economic context 
 
With a population of ~160 million, the small country of Bangladesh is one of the most densely 
populated nations in the world. The majority of this population is rural (~64%), but there is a 
strong urbanising trend and the rate of change from rural to urban is approximately 3% 
annually. Urbanisation has supported the rapid development of Bangladeshôs economy, which 
has grown at ~6% per year since 2008. In line with this rapid economic growth, Bangladesh 
has made concurrent improvements in its Human Development Index score. HDI. These 
improvements are evident in the countryôs reduction in poverty from 48% of the population in 
2000 to only24% in 20167. The development of industry as a result of urbanisation has also 
shifted the country away from its past economic reliance on agriculture. Major sectors currently 
contributing to GDP include services (~56%), industry (~29%) and agriculture (~14%). Despite 
no longer being the dominant sector in terms of GDP, agriculture in Bangladesh still provides 
employment to over 43% of the countryôs workforce and 60% of all employed women. 
Furthermore, rural communities, who are disproportionately affected by poverty, still rely on 
agriculture as a primary livelihood8. 
 
Bangladesh has also made significant strides in reducing inequality9 and promoting gender 
equality, however, gender disparities continue to exist as a result of: i) traditional gender 
norms; ii) patrilineal and patriarchal kinship systems; iii) adherence to personal (religious) law; 
and iv) weak enforcement of laws protecting women10. One domain where women have 
substantial representation in Bangladesh is in politics11. Outside of politics, however, women 
are generally afforded lower access to healthcare, lower wages and fewer employment 
opportunities than men12. 
 

                                                 
3 Together these three rivers are referred to as the GBM system 
4Sarker, M. H., Huque, I., Alam, M., &Koudstaal, R. (2003). Rivers, chars and char dwellers of 
Bangladesh. International Journal of River Basin Management, 1(1), 61-80. 
5 (EGIS, 2000) 
6EM-DAT: The OFDA/CRED - International Disaster Database www.emdat.be Universitécatholique de Louvain 
Brussels - Belgium. 
7 Asian Development Bank, 2018. Available at: https://www.adb.org/countries/bangladesh/poverty 
8 IFAD, 2018 
9 Inequality in Bangladesh, as defined by the Gini coefficient, has remained constant at ~32 since 2000. 
10UNICEF. (2011). A perspective on gender equality in Bangladesh. From young girl to adolescent: What is lost in 
transition. 
11 The last two prime ministers in Bangladesh have been women, and one sixth of all parliamentary seats are 
reserved for women. 
12UNICEF. (2011). A perspective on gender equality in Bangladesh. From young girl to adolescent: What is lost in 
transition. 
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Figure 1. Map of Bangladesh, with the capitals of project target areas circled13. 

 
Climate profile 
 
Bangladesh has a subtropical monsoon climate, with high levels of humidity and moderately 
warm temperatures ranging between 18°C and 28°C. The country experiences wide seasonal 

variations in precipitation, which can exceed 2000mm annually in most parts of the country. 
There are four meteorologically recognisable seasons, namely the: i) hot and humid pre-
monsoon between March and May; ii) rainy and humid monsoon between June and 
September; iii) hot and dry post-monsoon between October and November; and iv) cool and 
dry winter between December and February. The monsoon season is the dominant climatic 
feature in Bangladesh and accounts for ~75% of the annual precipitation. Thereis also 
significant variability in the onset, amount and duration of precipitation during the monsoon 
season. This variability has profound impacts on water resources, electricity generation, 
agriculture, economics, ecosystems, and livelihoods in Bangladesh. 
 

                                                 
13United Nations Map of Bangladesh. Source: https://en.wikipedia.org/wiki/Portal:Bangladesh/Map 
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Current climate change vulnerability and impacts 
 
Bangladesh is among the countries most vulnerable to future climate change14. This extreme 
vulnerability is a result of: i) the countryôs exposure to current and predicted climate change; 
ii) the economic impacts of climate-related natural disasters; iii) local dependency on 
agricultural livelihoods; and iv) low adaptive capacity within the government and population15. 
These aspects of the countryôs vulnerability are discussed in more detail below. For current 
climate change impacts, Bangladesh has been ranked as the fifth most affected country in the 
world when incorporating the impacts of slow and rapid onset climate-related natural 
disasters16. These slow and rapid onset disasters17 are becoming both more frequent and 
more intense as a result of increased oceanic temperatures and greater variability and 
intensity of seasonal precipitation. 
 
On average, climate-related natural disasters affect 5 million people annually in Bangladesh 
through loss of life, loss of livelihood, displacement and damage to property18. Between 2006 
and 2016 there were over 54 disaster-level events in the country (Figure 3). Combined, these 
events claimed more than 7,000 lives and caused more than US$ 29 billion in damages19. The 
most destructive single event during this period was Cyclone Sidr in 2007, which claimed an 
estimated 3,500 lives, negatively impacted more than 2.5 million households and caused 
damage to property and assets in excess of US$ 1.7 billion20.Historically, the deadliest tropical 
cyclone disaster ever recorded occurred in Bangladesh ï the Bhola cyclone of 1970. At least 
500,000 people lost their lives in this storm, primarily as a result of the storm surge that flooded 
much of the low-lying islands of the Ganges Delta21. 
 
The impacts of increasingly severe climate-related disasters are already affecting the 
livelihoods and health of the population of Bangladesh. For example, the drought in 2014 in 
northern Bangladesh and record flooding in 201722both resulted in decreased food production 
across the country23. These events significantly impacted the livelihoods of rural communities 
who depend on agriculture by increasing: i) costs of staple foods such as rice and wheat; ii) 
strain on the government grain surplus; and iii) migration out of affected areas24 as households 
that lost their land could no service their existing debts. 
 
Women and children are disproportionately affected by climate-related disasters25. For 
example, during the 1991 cyclone26 in Bangladesh, 90% of the 140,000 fatalities were women, 

                                                 
14Maplecroft, V. (2013). Climate Change Vulnerability Index 2014. Climate Change and Environmental Risk Atlas. 
15 Ibid. 
16 (IFRC, 2016.). 
17 E.g. floods, river bank erosion, erratic precipitation, cyclones, heat waves, waterlogging, drought and salinity 
intrusion 
18Jahan, S., et al. (2015). Human development report 2015: Work for human development. UNDP: New York, 
USA. 
19 EM-DAT. 2016. Country Profile. EM-DAT: The International Disaster Database. Available 
at:http://www.emdat.be/country_profile/index.html 
20Dastagir, M. R. (2015). Modeling recent climate change induced extreme events in Bangladesh: a review. 
Weather ClimExtrem 7: 49ï60. 
21 Ganges-Brahmaputra delta cyclone. Available at: https://www.britannica.com/event/Ganges-Brahmaputra-delta-
cyclone 
22Reliefweb. 2014. Drought, food insecurity and radicalism in Northern Bangladesh. Available at: 
https://reliefweb.int/report/bangladesh/drought-food-insecurity-and-radicalism-northern-bangladesh 
23Reliefweb. 2017. Bangladesh: Flood situation. Available at: https://reliefweb.int/report/bangladesh/bangladesh-
flood-situation-august-22-2017 
24 Displacement is the single greatest impact of climate change in Bangladesh and will affect 1 out of every 7 people 
(~15% of the population), according to Comprehensive Disaster Management Programmeôs 2012 mid-term review. 
25Neumayer, E., &Plümper, T. 2007. The gendered nature of natural disasters: The impact of catastrophic events 
on the gender gap in life expectancy, 1981ï2002. Annals of the Association of American Geographers, 97(3), 
551-566. 
26 Until 2004, tropical cyclones were not named in the north Indian Ocean.IMD designation: BOB 01. 

 

http://www.emdat.be/country_profile/index.html
https://reliefweb.int/report/bangladesh/drought-food-insecurity-and-radicalism-northern-bangladesh
https://reliefweb.int/report/bangladesh/bangladesh-flood-situation-august-22-2017
https://reliefweb.int/report/bangladesh/bangladesh-flood-situation-august-22-2017
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and during Cyclone Sidr in 2007, women still accounted for more than 80% of all fatalities27. 
The effects of food shortages and disruptions in food production brought about by these events 
are also most keenly felt by young children and rural women. This is because women are the 
primary caregivers in Bangladesh and a significant proportion of Bangladeshi women rely 
exclusively on agriculture for their livelihoods28. Overall, the increased vulnerability of women 
to natural disasters in Bangladesh is attributed to multiple factors including: i)family 
responsibilities ï such as caring for children and the elderly; ii) less inclusion in decision-
making practices; iii) lower levels of education and iv) a prevailing fear of harassment in storm 
shelters, which leads many women to avoid seeking shelter during disaster events29,30. 
Furthermore, women who are displaced or lose family members during natural disasters 
experience a much greater risk of abuse, harassment, trafficking or indentureship as they seek 
to recover or re-establish themselves in post-disaster settings31. 
 

 
 

Climate change projections 
 
South Asia will experience significant climate change in the next century under all emissions 
scenarios32. The expected climate change for the region is outlined in Table 1 below. In 
Bangladesh, increasing trends in precipitation and temperature are projected. The occurrence 
and severity of extreme precipitation events and extreme temperatures arealso predicted to 
increase33.    
 

                                                 
27Ikeda, K. 1995. Gender differences in human loss and vulnerability in natural disasters: A case study from 
Bangladesh. Bulletin (Centre for Women's Development Studies), 2(2), 171-193. 
28 agriculture accounts for over 60% of female employment in Bangladesh 
29 Bureau for Crisis Prevention and Recovery. 2010. Gender and Disasters. United Nations Development 
Programme 
30Neumayer, E., &Plümper, T. 2007. The gendered nature of natural disasters: The impact of catastrophic events 
on the gender gap in life expectancy, 1981ï2002. Annals of the Association of American Geographers, 97(3), 
551-566. 
31Fisher, S. (2010). Violence against women and natural disasters: Findings from post-tsunami Sri Lanka. Violence 
Against Women, 16(8), 902-918. 
32 Field, C. B., et al. (2014). Summary for policymakers. In Climate change 2014: impacts, adaptation, and 
vulnerability. Part A: global and sectoral aspects. Contribution of Working Group II to the Fifth Assessment Report 
of the Intergovernmental Panel on Climate Change (pp. 1-32). Cambridge University Press 
33Dastagir, M. R. (2015). Modeling recent climate change induced extreme events in Bangladesh: a review. 
Weather ClimExtrem 7: 49ï60. 
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Table 1. Future Climate Trends for South Asia34 

Precipitation Temperature Sea Level Rise 

Increased rainfall under high emissions 
scenario by 2050 

Increase by >2°C by 
2050 under high 
emission scenario 

26ï55cmglobally under low-emissions 
scenario by 2080ï2100 

Increased rainfall at high latitudes 
under low emissions scenario by 2050, 
but no significant changes at low 
latitudes 

Increase by >3°C by 
2100 under high 
emissions scenario 

45ï82cmglobally under high-emissions 
scenario by 2080ï2100 

Increased extreme rainfall events 
associated with monsoons 

Increase by >2°C by 
2100 under low 
emissions scenario 

 

Increased extreme rainfall associated 
with cyclones making landfall 

Increased frequency of 
hot days 

 

 
Future climate change impacts and vulnerability 
 
Future climate change scenarios project that Bangladesh will be exposed to a wide range of 
impacts by 2050, including increased: i) sea level rise and shoreline/soil salinity; ii) variability 
of seasonal precipitation; and iii) frequency and severity of cyclones that make landfall. 
 
Floods, land loss, salinity and droughts 
 
Flooding within the Bangladesh delta is predicted to increase in frequency because of climate 
change35. Modelling of precipitation patterns and peak flow periods in the Ganges, 
Brahmaputra and Meghna rivers indicates that, with a 2°C increase in global temperatures, 

the current 20-year floods will likely occur at intervals of 13, 15 and 5.5 years respectively36,37. 
Similarly, the extreme 50-year floods are also likely to increase in frequency, with the 
recurrence interval for these floods decreasing to 30 years by 2025 and to 15 years by 205038. 
 

                                                 
34 IPCC, 2014. Fifth assessment report, South Asia summary. Available at: https://cdkn.org/wp-
content/uploads/2014/04/CDKN-IPCC-Whats-in-it-for-South-Asia-AR5.pdf 
35 Mirza, M. M. Q., et al. (2001). Are floods getting worse in the Ganges, Brahmaputra and Meghna 
basins? Global Environmental Change Part B: Environmental Hazards, 3(2), 37-48. 
36The range of flooded area is predicted to be between 50,000 and 57,000 km2 and result in inundation of 34% ï 
38.5% of the total area of Bangladesh, as classified by Mirza (2001) 
37 For the A2 scenario (temperature increase of 6 C), the return period of the same frequency flood event will 
decrease ~3.4 times, ~2.3 times and ~8.5timesfor the three rivers respectively. 
38 Mirza, M. M. Q., et al. (2001). Are floods getting worse in the Ganges, Brahmaputra and Meghna basins? Global 
Environmental Change Part B: Environmental Hazards, 3(2), 37-48. 

https://cdkn.org/wp-content/uploads/2014/04/CDKN-IPCC-Whats-in-it-for-South-Asia-AR5.pdf
https://cdkn.org/wp-content/uploads/2014/04/CDKN-IPCC-Whats-in-it-for-South-Asia-AR5.pdf
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The frequency of droughts in the southwest and northwest regions of Bangladesh is predicted 
to increase under climate change. In particular the western parts of the country will be at 
greater risk of droughts during the pre-Kharif and Kharif seasons (July ï October)39. This is 
expected to result in a decline in rice production by ~27% and wheat production by ~39%40 
under a moderate climate change scenario. Under a severe climate change scenario, the area 
severely affected by drought in the Rabi season (October ï March)41 is predicted to increase 
from 4,000 km2 to 12,000 km2, or approximately 15% of Bangladeshôs total arable land42. 
 
Projections indicate that drainage congestion in the southern region of Bangladesh will be 
impacted by rising sea levels, which will result in increased shoreline and soil salinity. 
Observed sea level rise (SLR) over the last 30 years in Bangladesh has ranged from 6 to 21 
mm/year43; SLR is expected to accelerate in accordance with global projections (Table 1). This 
projected SLR will result in approximately 4,700 km2 of Bangladeshôs coastline being lost 
through inundation by the year 2080 under a severe climate change scenario44,45, 
disproportionately affecting offshore islands and areas without polders. Furthermore, the 
predicted increase in precipitation combined with SLR will reduce the land area of Bangladesh 
by a further ~55,000 km2 during the monsoon period.  
 

                                                 
39Dastagir, M. R. (2015). Modeling recent climate change induced extreme events in Bangladesh: a review. 
Weather ClimExtrem 7: 49ï60. 
40Karim, Z., Hussain, S. G., & Ahmed, A. U. (1999). Climate change vulnerability of crop agriculture. 
In Vulnerability and adaptation to climate change for Bangladesh (pp. 39-54). Springer Netherlands. 
41The Rabi season is the normal ódry seasonô in Bangladesh. 
42Huq, S. U., Ahmed, A. U., & Koudstaal, R. (1996). Vulnerability of Bangladesh to climate change and sea level 
rise. In Climate change and world food security (pp. 347-379). Springer Berlin Heidelberg. 
43 Assessment of Sea Level Rise on the Bangladesh Coast through Trend Analysis published by the Government 
of Bangladesh 
44 A2 scenario - sea level rise of 62 cm. 
45 WARPO, 2005. Living in the Coast, Series 4: Urbanization, available at: 
http://www.warpo.gov.bd/rep/liv/living4.pdf 

Figure 4.Increase in area and percentage of Bangladesh affected by floods. 
Black line = current situation, blue line = 2020s and red line = 2050s. 

http://www.warpo.gov.bd/rep/liv/living4.pdf
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Shoreline and soil salinity in the southwest region are predicted to increase in inland areas of 
the delta as a result of climate change, with the most marked change in salinity associated 
with the dry season. The change in shoreline salinity will cause significant variations in the 
freshwater and brackish water zones within the delta, with negative impacts on agriculture, 
biodiversity and the provision of drinking water46. Models accounting for salinity threshold 
values in relation to agriculture, drinking water and biodiversity predict increases in salinity in 
both the dry and monsoon seasons. During the dry season, salinity will increase by 6% for the 
A1 scenario and 9% for the A2 scenario. In the monsoon season, salinity will increase by 2% 
under the A1 scenario and by 6% under the A2 scenario. Saline intrusion is also predicted to 
extend far into the countryôs interior under both B1 and A2 scenarios (Figure 6).  

 
Figure 6: Projected river salinity in 2050 under two different climate change scenarios (A2 and B1)47 

                                                 
46Kroeker, K. J., et al. (2013). Impacts of ocean acidification on marine organisms: quantifying sensitivities and 
interaction with warming. Global change biology, 19(6), 1884-1896. 
47 UNDP, 2017. GCF Funding Proposal: Enhancing adaptive capacities of coastal communities, especially women, 
to cope with climate change induced salinity. 

Figure 5. Inundation of the coastal region of Bangladesh for sea level rise of 15cm (B1 
scenario), 27cm (A1 scenario) and 62cm (A2 scenario) during the monsoon season. 
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Cyclones and storm surges 
 
Between 1961 and 2013, a total of 61 cyclones struck Bangladesh. The south-western zone 
was affected by 28% of these cyclones48. Storm surge flooding caused by cyclones is 
penetrating deeper inland after hitting the coastal islands and causing more extensive damage 
than previously. Historically, cyclones have had associated storm surges ranging from 1.5 to 
10m in height49. However, under a climate change scenario, projected increases in sea 
surface temperatures are expected to increase the intensity of tropical cyclones, which will 
result in greater wind speeds and higher storm surges. The overall frequency of tropical 
cyclones in Bangladesh is not likely to increase as a result of climate change, but the number 
of intense cyclones is expected to increase50. Dynamic and regional climate models51,52 project 
increased intensity of tropical storms by 2100 for the North Indian Ocean and increased 
frequency of the highest storm surges across the Bay of Bengal. Combined with SLR, 
Bangladesh is expected to face increasing tidal surge and inundation of coastal areas. By 
2050, an additional 15% of the coastal area of Bangladesh is projected to be inundated by 
storm surges during cyclones. Storm surges from a 10-year return period cyclone (such as 
Sidr) could inundate an area 80% greater than what would be flooded presently. This would 
expose 9.7 million people to severe inundation (>3m), compared with 3.5 million in the no-
climate-change scenario53. 
 
Site-specific vulnerabilities 
 
The national climate change vulnerabilities described in the preceding sub-sections are more 
pronounced in both the coastal and riverine chars than on the mainland54. This increased 
vulnerability is partly as a result of: i) limited capacity within local government; ii) poor 
infrastructure; iii) the specific geographic context55; iv) environmental degradation; and v) 
socio-economic development deficits56,57. 
 
A high level of exposure to natural disasters combined with limited access to the mainland 
contributes to char inhabitants lacking access to the majority of basic services. Although they 
have productive farmlands, char populations are often unable to access mainland 
markets58,have poor access to basic water and sanitation, limited transportation services and 

                                                 
48 Quadir, D.A. and Iqbal, M.A., (2008. Tropical cyclones: impact on coastal livelihoods: investigation of the coastal 
inhabitants of Bangladesh. IUCN Bangladesh Country Office; Joint Typhoon Warning Centre) and JTWC Best 
Track tropical cyclone data. 
49Brammer, H., 2014. Bangladeshôs dynamic coastal regions and sea-level rise. Climate Risk Management, 1, 
pp.51-62. 
50 This prediction is supported by the latest models of cyclones in the Bay of Bengal: Gupta S. et al.., Jain I., Johari 
P., Lal M. 2019 Impact of Climate Change on Tropical Cyclones Frequency and Intensity on Indian Coasts. In: Rao 
P. et al..., Rao K., Kubo S. (eds) Proceedings of International Conference on Remote Sensing for Disaster 
Management. Springer Series in Geomechanics and Geoengineering. Springer, Cham 
51Unnikrishnan, A.S., Kumar, M.R. and Sindhu, B., 2011. Tropical cyclones in the Bay of Bengal and extreme sea-
level projections along the east coast of India in a future climate scenario. Current Science, pp.327-331. 
52 Emanuel, K., 2005. Increasing destructiveness of tropical cyclones over the past 30 years. Nature, 436(7051), 
p.686.Unnikrishnan et al. 2006, Emmanuel (2005) 
53 World Bank 2010, Vulnerability of Bangladesh to Cyclones in a Changing Climate: Potential Damages and 
Adaptation Cost. Policy research working paper 5280, The World Bank, Washington, D.C 
54General Economics Division (GED) of the Bangladesh Planning Commission (BPC), 2017. Available at:   

http://www.deltacoalition.net/wp-content/uploads/2016/04/BDP-Brochure-Final-september-2015.pdf. 
55 These include the dynamic formational processes normal to the GBM delta as well as extreme remoteness. 
56EGIS ï (Environmental and Geographical Information System), (2000). Environmental baseline of Gorai river 
restoration project, EGIS-II. Bangladesh Water Development Board, Ministry of Water Resources, Government of 
Bangladesh. Delft, the Netherlands 150 pp. 
57 Mia, A. H., & Islam, M. R. (2005). Coastal land uses and indicative land zones. Program Development Office 
for Integrated Coastal Zone Management Plan. Dhaka. 
58and are therefore unable to secure competitive prices for their agricultural produce 

 

http://www.deltacoalition.net/wp-content/uploads/2016/04/BDP-Brochure-Final-september-2015.pdf
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low standards of living. There are few alternative livelihood opportunities and limited 
infrastructure has resulted in both education and skills deficits. This has brought about 
economic stagnation and a disproportionate dependence on climate-sensitive livelihoods such 
as agriculture. Char communities are, therefore, increasingly restricted in their ability to adapt 
to the adverse effects of climate change, including to both climate induced slow and rapid 
onset disaster events. 
 
Riverine chars 
 
Most inland riverine chars (islands)are exposed to severe levels of erosion and experience 
flooding at least once a year59. This inherent geo-morphological vulnerability and exposure to 
climate impacts, combined with very limited livelihood opportunities60,results in char 
communities being extremely vulnerable to climate change. The small size and 
geomorphological instability of the riverine chars further affects local adaptive capacity as 
ecosystem services are more easily disrupted and slower to recover after disruptions than in 
mainland areas. 
 
Climate change is already impacting on riverine char communities in Bangladesh and these 
impacts are projected to increase in severity in the future. The main climate change factors 
impacting people on riverine chars are the increasing frequency and intensity of floods and 
droughts. Increasing temperatures combined with more erratic rainfall are increasing periodic 
water stress on riverine chars. In addition, the increasing frequency of floods will result in 
greater damage to assets and infrastructure and will reduce the interval period in which 
communities can recover from and prepare for subsequent disasters. The impacts of climate-
induced disasters on riverine chars are exacerbated by the fact that, compared to coastal 
regions, riverine chars have been relatively neglected in post-disaster periods.The majority of 
government resources and aidhas been prioritised for rehabilitating coastal infrastructure and 
reinforcing coastal buffer zones, as opposed to supporting recovery efforts within the inland 
river areas where many riverine chars are located.  
 
Coastal chars 
 
Coastal chars (small offshore islands) are well known in Bangladesh for epitomising 
vulnerability to climate change, including rising sea levels, an increase in the number and 
intensity of cyclones, as well as ocean warming, acidification and saline intrusion61. The 
extreme vulnerability of the coastal chars is because of a combination of social and 
geographical features. 
 
When compared with inland regions at higher elevations, coastal chars are more sensitive to 
climate-related disasters. There are fewer natural buffers in coastal areas to reduce the 
climate change impacts of intensifying cyclones, storm surge, elevated water levels and soil 
salinity62. Coastal chars also face development constraints as a result of their small size and 
geographical remoteness. They have low levels of institutional development, which has 
negatively impacted on the provisioning of educational and social support systems. Economic 
development has also been limited by these factors, and there are few economies of scale, 
which affects both economic competitiveness and household income levels. The adaptive 

                                                 
59 In this respect they differ considerably from permanent charland which are not subject to much erosion. 
60 Which include strong dependency on subsistence activities that are influenced greatly by local environmental 
conditions, poor access to basic water and sanitation and transportation services and low standard of living. 
61Gattuso, J. P., et al.(2015). Contrasting futures for ocean and society from different anthropogenic CO2 
emissions scenarios. Science, 349(6243). 
62 Although the function of mangroves as buffers against storm surges and cyclones is generally well-known in 
Bangladesh, mangrove forests on chars are often removed as populations expand, require wood and seek to 
increase their access to arable land. 
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capacity of coastal char communities is, therefore, significantly lower when compared with 
mainland populations that are in a similar socio-economic bracket or rely on similar livelihoods. 
 
The vulnerability of the coastal and riverine chars of Bangladesh has been documented 
through initiatives like the Integrated Coastal Zone Management Plan (ICZMP) and the Char 
Development Settlement Project (CDSP) (these initiatives are described in Part II Section E). 
Many of the chars have, however, been neglected with regards to an adaptation needs 
assessment. The adaptive capacity of the char inhabitants and their ability to anticipate, 
absorb and develop adequate response strategies to the impacts of climate change has, 
similarly, not been evaluated. 
 
Site selection criteria and process 
 
A riverine char and a coastal char were selected as the target areas for the proposed project 
through a process involving remote sensing analysis using GIS, combined with vulnerability 
and hazard indexing. The first stage assessment of chars considered the following criteria: i) 
size; ii) connectivity to administrative centres; iii) existence of polders or embankments; iv) 
detachedness from the mainland; v) degree of vegetation coverage; vi) number of settlements 
and; vii) degree of agricultural development63.This assessment was used to confirm that sites 
chosen for the second-stage assessment had both the greatest climate risk and supported 
populations with a low adaptive capacity. 
 

 
Figure 7. Site selection process 

 
The multi-criteria GIS analysis prioritised chars of a medium size. To be eligible for selection, 
chars were also required to be: i) relatively remote from administrative centres; ii) detached 
from the mainland and have limited accessibility; and iii) populated by communities practicing 
agriculture-based livelihoods. 
 
The complete list of chars that met these criteria64was then assessed against a risk database, 
which combined broad-level socio-economic vulnerability, climate change vulnerability and 
hazardexposure data. This multi-criteria risk assessment identified the Mujibnagar Union on 
Char Fasson as having the highest integrated risk index of any of the chars that met the 
inclusion criteria. Selecting a riverine char required extra consideration as the risk indices 
returned similar results based on the inclusion criteria. Char Lakshmitari was ultimately 
selected as it met all the necessary criteria, had a high vulnerability index, and was determined 
to be representative of the general risk index displayed by all riverine chars. 
 

                                                 
63 Not all of these categories resulted in exclusion, but all were weighted and assessed to determine where 
interventions could achieve substantial results. 
64A complete list of eligible chars is provided in Annex F 
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Field assessments for both of the target sites were then carried out. These assessments 
included broad-level: i) needs assessments; ii) hazard mapping; and iii) climate change 
modelling. The results of these assessments were then analysed, and a suite of appropriate 
intervention options was developed to effectively improve the adaptive capacity of the 
communities in the target sites. The assessment methodology and selection criteria are 
available in full in AnnexH and AnnexF, respectively. 

 
Project Target Areas 

 
Lakshmitari Union  
 
Background context 
 
The Lakshmitari Union65 is located in the northwest of Bangladesh. It is an inhabited char in 
the Teesta River basin and is one of the most disaster-prone unions of Gangachara 
Upazila66,67. The union is situated on broadly flat terrain and is intersected by the rain- and 
snowmelt-fed Teesta River. Local temperatures in Lakshmitari range between 11°C and 
32°C68 and average annual precipitation in the region amounts to ~2,900mm, 80% of which 
occurs during the monsoon season. The union covers an area of ~2,700 ha and is governed 
under the regional administration of the Rangpur district, which is the most poverty afflicted 
district in Bangladesh. Lakshmitariôs total population is ~21,000, which comprises 2,128 
households distributed over eight Mauzas69 and five villages, with a population density of 785 
people per km2. The literacy rate is ~47% and the majority religion is Islam70. 
 

 

                                                 
65 A union is the smallest public administrative structure in Bangladesh and is governed under a Union Parishad, 
or council, comprised of 12 members (3 reserved for women) and led by a publicly elected Chairman. 
66An upazila is a sub-district in the administrative structure of Bangladesh. 
67 According to the multi-hazard/risk modelling compiled by national consultants at C3ER  
68 Based on data from the Rangpur meteorological station 
69 These are Buridangi, Char Isorkul, Char Ichli, JoyramOjha, KismatDukhia, Mahipur, MandrainPurbapara and 
Sankardaha. 
70 Bangladesh Bureau of Statistics. 2011. 
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Figure 8. Map of Rangpur district, Bangladesh (with location of Lakshmitari Union indicated)71 

 
In Lakshmitari, there has been limited development of both publicly and privately funded 
infrastructure for: i) water supply; ii) sanitation; iii) health; and iv) transport. Approximately95% 
of the population relies on tube wells for water collection, with the remaining 5% utilising 
informal and unsafe water sources72. In addition to limited water supply infrastructure, more 
than 55% of the population lacks access to any form of sanitation, including sealed and 
unsealed latrines. During flood events, both tube wells and unsealed latrines become 
inundated, which leads to the increased prevalence of water-borne diseases such as cholera 
and diarrhoea amongst the local population73. Medical services are not readily available. There 
are only two community clinics for the provision of such services and only one NGO clinic to 
service the needs of the entire population. These clinics are open for two days each week and 
are staffed by two paramedic doctors. Transportation infrastructure is also limited on the char, 
where the majority of the local roads are unpaved (40 km of 43 km) and passage between the 
char and the mainland is only via 1 permanent bridge, 10 bailey bridges and 20 paved culverts.  

Figure 9. Map of Lakshmitari Union74 
 
Agriculture is the dominant economic activity in Lakshmitari and the arable land currently 
covers 2,340 ha. The agricultural produce includes ayush, amon, boro75, wheat, potatoes, corn 
and nuts. There are ~4,900 farmers, of which ~50% are tenants. Each household also 
maintains its own livestock, which includescows, buffaloes, goats and sheep. There are very 
few livelihood opportunities outside of agriculture and only ~6,000 people are employed on a 
permanent basis (~28%)76. 
 

                                                 
71Banglapedia: the National Encyclopedia of Bangladesh. Available at: 
http://en.banglapedia.org/index.php?title=Main_Page 
72Including ponds, canals, and rivers 
73 These diseases are particularly dangerous during disaster events, when access to the mainland and medical 
support is severely limited. 
74Map drawn by Centre for Climate Change and Environmental ResearchC3ER, BRAC University, Bangladesh,. 
2017. 
75Ayush, amon and boro are seasonal rice varieties. 
76 Bangladesh Bureau of Statistics. census 2011 

http://en.banglapedia.org/index.php?title=Main_Page
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Figure 10. Mean monthly precipitation of Gangachara weather station (number 10208) in Lakshmitari 
for 1948ï200277. 
 
Climate change and hazard exposure for Lakshmitari 
 
Hydro-meteorological modelling has demonstrated that shifts in the spatial and temporal 
distribution of rainfall are occurring (and are expected to continue occurring) in Lakshmitari. 
These shifts include: i) an increase in seasonal monsoon precipitation, with a greater 
frequency and intensity of extreme precipitation events; ii) a decrease in precipitation for all 
other seasons; and iii) increasing seasonal drought during the dry season.  
 
Currently, the drought risk in Lakshmitari is considered to be relatively low78. However, this 
risk is projected to increase under future climate change scenarios because of the increasing 
variability of rainfall patterns79.In addition to causing an increase in seasonal monsoon 
precipitation (as discussed above), such variability has resulted in a decrease in precipitation 
during the dry season. As a result of this decrease, there has already been a re-designation 
of the Rangpur district from a dry sub-humid zone to an arid zone80,81. In addition, the rural 
and predominantly agrarian economy is being affected by the increasing intensity of short 
duration heavy precipitation events during the monsoon, and conversely by water stress 
during the Rabi season82.Future climate change scenarios suggest that the Rangpur district 
will experience: i)prolonged water-stressed periods; ii) reduced surface water supplies; iii) 
reduced groundwater replenishment; and iv) increased saltwater intrusion into groundwater 
supplies. 
 
The increasing trend in extreme rainfall events will also increase the flood exposure of 
Lakshmitari. Most areas in the union are currently considered low risk with regards to flooding. 
These areas experience seasonal flooding that is rated between F0 (with flood levels of 0.3 
m) and F1 (0.9 m). By 2050, the area affected by F1 flooding is expected to increase to 
encompass the entire union. The densely populated settlement in Ward 2 is predicted to 
experience a higher incidence of F2 (1.8m) floods by 2050. The increase from F1 to F2 

                                                 
77 Annex H ï Climate change and risk and vulnerability assessment. 
78C3ER. "Upazila Climatic Risk Atlas." Comprehensive Disaster Management Programme (CDMP II). Ministry of 
Disaster Management and Relief, Oct. 2015. Web. 24 Jan. 2017. 
79Haque, M. E., &Tasnuva, A. (2016). Evaluation of Climate Change Impact And Groundwater Vulnerability 
Assessment In Rangpur District, Bangladesh. IOSR Journal of Environmental Science, Toxicology and Food 
Technology (IOSR-JESTFT) 
80 Based on moisture index and humidity. 
81Haque, M. E., &Tasnuva, A. (2016). Evaluation of Climate Change Impact And Groundwater Vulnerability 
Assessment In Rangpur District, Bangladesh. IOSR Journal of Environmental Science, Toxicology and Food 
Technology (IOSR-JESTFT) 
82Ibid. 
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flooding is expected to result in increased damage to households and loss of personal assets 
within Ward 2, specifically because these structures are not designed to withstand flooding of 
such a magnitude. In addition, the increased height and duration of floods is expected to result 
in greatly increased impacts on human health, because of the local prevalence of unsealed 
latrines and dependence on unsealed tube wells. 
 
Overall, the integrated risk scenario for the Lakshmitari Union shows that the entire union is 
currently considered a high-risk region (Figure 10). The projections for 2050 indicate that this 
risk is expected to increase for some areas within the union and decrease for others. Notably, 
the impacts of climate change are expected to shift the risk indicators in Wards 8 and 9 from 
high-risk exposure to very high-risk exposure83. 

 

 

 
Figure 11. Top panel: Integrated Risk Exposure Map for Lakshmitari Union (Baseline), 
Bottom panel: Integrated Risk Exposure Map for Lakshmitari Union (2050). Larger versions of these 
figures are provided in Annex H. 

 
The decrease in food security, economic productivity, health and personal safety associated 
with droughts and floods in Lakshmitari will reduce the resilience and adaptive capacity of 
local communities. Without interventions to increase the climate resilience and adaptive 
capacity of these communities, they will be forced to act reactively to the impacts of climate 

                                                 
83 Further climate risk maps of Lakshmitari are available in Annex H 
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change, as opposed to having the capacity to act proactively to protect and prepare for the 
increased risks brought about by a shifting climate. 

 
Mujibnagar Union 

 
Background context 

 
Mujibnagar is a union of Char Fasson, which is an upazila of the Bhola District. The union is 
situated within the Bay of Bengal (Figure 11) and consists of four mauzas84,which collectively 
occupy an area of 2,605 ha85. Mujibnagar is positioned on the western bank of the Bura 
Gauranga River, which links with the Tentulia River and accounts for 15% of water discharge 
from the GBM system (Figure 12). The union has a population of ~10,500 with a population 
density of ~400 people/km2 distributed amongst ~2,000 households. Literacy levels are low, 
at only 22%, and the majority religion is Islam. 
 

 

 
Figure 12. Map of Bhola District (location of Mujibnagar Union demarcated by red box)86 

 
Much like Lakshmitari Union, Mujibnagar has limited infrastructure development for: i) water 
supply; ii) sanitation; iii) health; iv) transport; and v) energy. The existing traditional drinking 
water ï ponds and shallow tube-wells ï are affected by salinity, resulting in the majority of the 
population having to rely on informal and often polluted water sources such as canals and 
rivers. Sanitation infrastructure is also limited ïonly 16% of the population has access to 
traditional pit latrines, with the remainder practising open defecation. This limitation in 
sanitation infrastructure, when combined with the local dependence on open water storage 
(ponds and dams), poses a significant risk to human health during high water periods such as 
cyclone storm surges, monsoon floods or tidal floods. This is because open water storage 
facilities become contaminated with human waste during these climate events. Such 

                                                 
84 These are Char Lewllin, Char Manohar, Char Motahar and Char Sikder 
85 Bangladesh Bureau of Statistics, 2011. 
86Banglapedia: the National Encyclopedia of Bangladesh. Available at: 
http://en.banglapedia.org/index.php?title=Main_Page 
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