Climate Change Impacts, Actions and Programs (Adaptation, Mitigation) for

A Most Vulnerable Country- Bangladesh
Golam Kibria Ph.D; September 2015

[Citation: Kibria, G. 2015. Climate change impacts, actions and programs (adaptation & mitigation) for a most vulnerable country-
Bangladesh. Sydneybashi-Bangla.Com, Australia; Science & Technology Article 38; http://www.sydneybashi-bangla.com/ 10 September
2015. 5p.]

Abstract

Bangladesh is a country in South Asia (147,570 km?), a country prone to major disasters (cyclones/floods), where 80% of land is flood
plains, one fifth is low-lying coastal zones, having 700 rivers, densely populated (161 million people; 1,203 people km?), mostly poor
(43.3% earns <$US $1.25 per day) and three quarters of people live in rural areas, relying on mainly agriculture, fisheries, ecosystems,
biodiversity (for food, water and livelihoods). Climate change (the rise of temperature, carbon dioxide, sea-level rise (SLR), ocean
acidification and extreme events-floods/droughts/cyclones) will cause significant economic, social and environmental challenges/problems
for Bangladesh. Some projected impacts of climate change on Bangladesh are increasing flooding of low lying coastal areas; loss of
biodiversity (tiger habitat in the Sundarban mangroves), possible drowning and bleaching of corals in the lone St Martins Coral Island;
loss and shifting of natural breeding ground of iconic fish- the Gangetic major carps in the Halda River; salinisation of rice lands in the
coastal areas; negative effects on coastal agriculture, freshwater aquaculture, surface and groundwater; increased cholera outbreak and
breeding of salinity-tolerant mosquitoes; loss of tourism and recreation in the Sundarbans and St Martins Coral Island; possible
displacement of 27 million people due to SLR; damage to coastal infrastructure/assets (roads, schools, mosques, temples, airports, sea
ports, and tourist places). To reduce impacts of climate change on Bangladesh, a number of climate resilient/climate smart Adaptation and
Mitigation measures would be required which may include conserving species with higher genetic diversity; conserving
wetlands/mangrove habitats (which are biodiversity ‘hot spots’, and act as major carbon sinks); removing barriers and assist in migration
of species; seed banking; use/promote climate resilient crops and fast growing crops/fish; shifting in cropping patterns/shifting in sowing
dates/transplantation dates/harvesting dates; no-tillage agriculture, reducing emissions of methane (CH,) from rice cultivation;
nutrient/manure management (to reduce N,O emissions); use of renewable energy; promoting agroforestry, triple F models (simultaneous
forestry, food and fish production in coastal areas); rainwater harvesting; floating agriculture; brackish water fish/prawn aquaculture;
energy efficient aquaculture; diversification; afforestation/reforestation/REDD; investment in renewable energy/clean energy/energy
efficiency, green buildings/building codes; imposing some sort of carbon pollution tax (fuel levy/carbon tax/ETS as appropriate), behaviour
change programs; improved early warning systems, new designs for cyclone-resistant homes/storm-proofed/wind resistant huts; capacity
building of communities (women & men); disaster preparedness/disaster risk management; social protection; climate resilience
funds/insurance; awareness, education and research on climate change. Bangladesh would have to build infrastructure/assets, and shift
cropping patterns so that the country can withstand new climatic conditions and transit towards low emissions, climate change and disaster
resilient development for the foreseeable future while preserving ecosystems.

01: Introduction

Bangladesh is a country in South Asia (147,570
km?), a country prone to major disasters
(cyclones/floods), where 80% of land is flood
plains [1], one fifth is low-lying coastal zones [2,
3], having 700 rivers [4], densely populated (161

million people; 1,203 people km?) [5], mostly poor 4
(43.3% earns <$US $1.25 per day) [3] and ;"
three quarters of people live in rural areas, relying Bangladesh

on agriculture/fisheries [3] (agriculture accounts

for 20% of GDP and 65% of the labour force) [6].

The article highlight the projected impacts of

climate change to a most vulnerable country-

Bangladesh (world ranks #1) [6] and suggest actions and climate resilient adaptation and mitigation
programs to reduce such impacts (based on relevant peer reviewed- journal articles/books/reports;
the references of which are given at the end).
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02: Impacts

Climate change (the rise of temperature [current 0.8°C, future 20C-2040, 4°C-2100 from preindustrial
levels], carbon dioxide, sea-level (SLR), ocean acidification and extreme events (floods/droughts/cyclones/hot
extremes/bush fires) will cause significant economic, social and environmental challenges/problems for
Bangladesh [6,7,8,9,10]. Climate change is projected to increase the intensity and frequency of disasters, hot
and drought spells and SLR in Bangladesh, the consequences of which change will be felt across the various
sectors of Bangladesh including ecosystems, biodiversity, water resources, agriculture, fisheries,
aquaculture, human health, infrastructure, livelihoods [6,10,11]. Some projected impacts of climate change
on Bangladesh are summarised below:

¢ Increasing flooding of low lying coastal areas (a 1.5 m of SLR would flood 16% of land and affect 18
million people [12].

e Loss of biodiversity (a 28 cm SLR will cause a decline of 96% tiger habitat in the Sundarban
mangroves) [13]; drowning and bleaching of corals in the lone St Martins Coral Island [6,14); loss
and shifting of natural breeding ground of iconic fish- the Gangetic major carps in the Halda River,
Chittagong [15].

e Salinization of rice lands in the coastal areas [6]

e Negative effects on coastal agriculture, freshwater aquaculture, surface and groundwater (due to
salt water intrusion/chloride contamination) [6,14].

e Increased cholera outbreak (cholera bacterium survives longer in saline water), and breeding of
salinity-tolerant mosquitoes [14].

e Loss of tourism, recreation in the Sundarbans and St Martins Coral Island (due to loss of
biodiversity) [14].

e Displacement of 27 million people due to SLR by 2050 [16].

e Damage to coastal infrastructure/assets such as roads, schools, mosques, temples, airports, sea ports,
and tourist places (SLR) [14].

03: Actions and programs

To reduce impacts of climate change on Bangladesh, a number of climate resilient/climate smart Adaptation
(adjustment/actions to reduce vulnerability and exploit beneficial opportunities) and Mitigation (reduce or enhance
sinking of greenhouse gases (GHGs)- CO:, CHs, N20) measures would be required. These should include:

e Conserving species with higher genetic diversity; conserving wetlands/mangrove habitats (which
are biodiversity ‘hot spots’, and act as major carbon sinks); removing barriers and assist in migration
of species; seed banking [17,18].

e Use/promote climate resilient crops (salinity/drought/flood tolerant, pest/disease resistant crop
varieties); fast growing crops/fish [6,21]; shifting in cropping patterns/shifting in sowing
dates/transplantation dates/harvesting dates [10]; no-tillage agriculture, reducing emissions of
methane (CH4) from rice cultivation; nutrient/manure management (to reduce N20O emissions); use
of renewable energy in irrigation pumping; promoting agroforestry; triple F models (forestry, food
and fish production) [19; Figure 1.1]; rainwater harvesting [6; Figure 1.2]; floating agriculture [6;
Figure 1.3]; brackish water fish/prawn aquaculture (in SLR areas); energy efficient aquaculture;
diversification [6].

e Promotion of low-water-use toilets (3-5 liters capacity), ecological sanitation approaches (ecological
toilet/Ecosan toilets) to reduce greenhouse gas emissions [22].

e Afforestation/reforestation/REDD [6; Figure 1.4]; investment in renewable energy/clean
energy [Figure 1.5] and energy efficiency, green buildings (building codes- installation of energy
and water efficient appliances in new and old buildings, low/zero carbon homes) [6,8].

e Impose some sort of carbon pollution tax (fuel levy/carbon tax/emissions trading scheme) [8] and
behaviour change programs [6].

e Build cyclone shelters (Figure 1.6), improved early warning systems, new designs for cyclone-
resistant homes/storm-proofed/wind resistant huts [8].

e Capacity building of communities (women & men); disaster preparedness/disaster risk
management; social protection; climate resilience funds/insurance; awareness, education and
research on climate change.



Figure 1: Examples of climate change adaptation and mitigation models for Bangladesh

1.1: Triple F models (Forestry, Food and Fish)
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Three F models (simultaneous forestry, food, fish production) would
reduce vulnerability of coastal communities of Bangladesh.
Mangroves (F) should be planted along the perimeter of the elevated
homesteads to protect against cyclones/storms; vegetables (F) at the
backyard, fish/shrimp farming (F) in dug ponds/gher [6,19].

1.2 Rainwater Harvesting

Both surface water and groundwater in Bangladesh are
contaminated with microbial pathogens and arsenic respectively.
Bangladesh receives significant amount of rainfall (1,640-2,831
mm/annum; mean 2,347 mm/annum) [23]. Rainwater collected
from roofs is a free, natural, sustainable resource and has
nil/minimal greenhouse gas emissions. This can help mitigate
scarcity of drinking water along the entire southern coastal areas

[6].

1.3: Floating/Hydroponics Agriculture

Floating agriculture (beds of rotten water hyacmths stacked
together, which float, and hyacinth act as compost) can be a
solution and climate resilient adaptation to regular water
logging/prolonged flooding in a flood prone country like
Bangladesh. It would alleviate poverty, enhance food security,
support capacity for poor/landless people, and allow both men and
women to work on this simple technology thus lead to
improvements in gender equity [6].

1.4: Afforestation/Reforestation/REDD

Afforestation/ reforestation/conservation of mangroves (such as
Sundarban mangroves) would help to reduce carbon dioxide from
the atmosphere (via photosynthesis, carbon sinks in
sediments/soils), reduce impacts of disasters (cyclones/storms),
enhance forest resources/biodiversity, tourism, livelihoods, and
mitigate climate change. Over the years Sundarbans mangroves of
Bangladesh significantly reduced the impacts of cyclones/storms
and supported unique biodiversity (tiger) and livelihoods (source
of wood, timber, seafood’s, tourism). Therefore,
restoration/conservation of Sundarbans mangroves would be an
environmentally friendly solution for mitigating climate change,
disaster reduction and enhancement of livelihoods. [6].
REDD=Reducing Emissions from deforestation and forest
degradation.

1.5: Renewable Energy

Renewable energy (RE) (solar) is a clean energy with nil/minimal
greenhouse gas emissions and creates opportunity to mitigate
climate change/global warming. The availability of plenty of
sunshine in Bangladesh provide potential for solar energy
revolution [6].Electricity generation from RE sources can play an
important role to enhance reliability and efficiency of the power
system in Bangladesh. Solar power can be used in rural houses,
irrigation pumping and small transports etc. In addition, RE would
alleviate rural poverty, improve quality of life of rural women, men
and children, reduce air pollution, create local employment, and
enhance food production in Bangladesh [24].

1.6: Cyclone Shelters, Hard/Soft Protection
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Hard and soft protection

Adaptation to rising sea levels: (Top) planned retreat
(move/migrate away from the coastal areas); (Middle) build
houses on stilts; (Bottom) hard structure (sea walls/dikes) or soft
defences (mangroves restoration/conservation) [20]. For
Bangladesh, mangrove restoration seems to be more economical
and sustainable solution.
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04: Conclusion

Climate change will impact Bangladesh very severely, being economically poor; it has very limited financial
resources. Besides local forces do not have the skills/technology to adapt to climate change efficiently and
effectively. Therefore, Firstly, Bangladesh needs to Act Now to reduce impacts of climate change on
agriculture/fisheries/ecosystems/biodiversity on which majority of people depends for food, water and
livelihoods. Some of the adaptation and mitigation models proposed in Figures 1.1-1.6 are simple, low-
carbon/low-cost technology, easily adaptable to Bangladesh. Secondly, climate change is a crisis of commons;
therefore, Bangladesh would need to Act Together and work unitedly to reduce global emissions of GHGs and
to keep global warming< 2°C. Thirdly/lastly, Bangladesh would have to Act Differently to build
infrastructure/assets, and shift cropping patterns so that the country can withstand new climatic conditions and
transit towards low emissions, climate change and disaster resilient development for the foreseeable future while
preserving ecosystems.

05: References

1. Ali, 1999. Climate change impacts and adaptation assessment in Bangladesh. Climate Research. 12: 109-116.

2. Hugq, S., Karim, Z., Asaduzzaman, M. and Mahtab, F. 1999. Vulnerability and adaptation to climate change for Bangladesh. Springer

Science. 147p. ISBN 978-90-481-5160-8

. http://www.unicef.org/bangladesh/overview_ 4840.htm

. http://en.wikipedia.org/wiki/List_of rivers_of Bangladesh

. http://data.worldbank.org/indicator/EN.POP.DNST

. Kibria, G., Haroon, A. K. Y. and Nugegoda, D. 2013. Climate change and Agricultural food production: Impacts, vulnerabilities and

remedies. New India Publishing Agency, New Delhi, India. 300 p. ISBN: 9789381450512. DOI: 10.13140/2.1.3245.4081.
https://www.researchgate.net/publication/261178054_Climate_Change_and_Agricultural_Food_Production_Impacts_\Vulnerabil
ities_and_Remedies

7. Hug, S. 2001. Climate change and Bangladesh. Science. 23 November 2001. 294: 1617.

8. World Bank. 2010. World Development Report. Development and Climate Change. The International Bank for Reconstruction and
Development / The World Bank. 1818 H Street, NW, Washington DC 20433  www.worldbank.org

9. IPCC. 2013: Summary for Policymakers. In: Climate Change 2013: The Physical Science Basis. Contribution of Working Group | to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.
K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)]. Cambridge University Press, Cambridge, United
Kingdom and New York, NY, USA.

10 Rashid, H. and Paul, B. 2014. Climate change in Bangladesh- Confronting impending disasters. Lexington Books, Plymouth, UK

11. World Bank. 2012. Turn down the heat. Why a 4° C warmer world must be avoided. A Report for the World Bank by the Potsdam Institute
for Climate Impact Research and Climate Analytics. International Bank for Reconstruction and Development /the World
Bank.1818 H Street NW Washington DC 20433. 106p.

12. http://www.unep.org/dewa/vitalwater/article146.html

13. Loucks, C., S. Barber-Meyer, M. A. A. Hossain, A. Barlow, R. M. Chowdhury. 2010. Sea level rise and tigers: predicted impacts
to Bangladesh’s Sundarbans mangroves A letter. Climatic Change. 98: 291-298.

14 Kibria, G. 2014. Sea-Level-Rise and Its impact on environment, biodiversity and human health- A short review.
https://www.researchgate.net/publication/266794121 Sea-Level-
Rise_and_Its_Impact_on_Environment_Biodiversity_and_Human_Health-_A_Short_Review

15.http://archive.thedailystar.net/newDesign/news-details.php?nid=184249

16. Wheeler, D 2011. Quantifying Vulnerability to Climate Change: Implications for Adaptation Assistance. Washington, DC: Center for
Global Development. www.cgdev.org/content/publications/ detail/1424759

17. Sovacool, B.K., Anthony L. D’Agostino , Harsha Meenawat , Amireeta Rawlani 2012. Expert views of climate change adaptation in least
developed Asia. Journal of Environmental Management. 97: 78-88.

18. Staudinger, M. D., N. B. Grimm, A. Staudt, S. L. Carter, F. S. Chapinlll, P. Kareiva, M. Ruckelshaus and B. A. Stein 2012. Impacts of
Climate Change on Biodiversity, Ecosystems, and Ecosystem Services: Technical Input to the 2013 National Climate Assessment.
Cooperative Report to the 2013 National Climate Assessment. 296p.; http://assessment.globalchange.gov

19. Rawlani, A., Sovacool, B.K., 2011. Building responsiveness to climate change through community based adaptation in Bangladesh.
Mitigation and Adaptation Strategies for Global Change 16 (8): 845-863.

20. IPCC. 1999. Sea-level rise: a world-wide cost estimate of basic coastal defence measures. Report prepared for Intergovernmental Panel
on Climate Change (IPCC) and Rijkswaterstaat. Delft Hydraulics, Delft.

21. Mallick, D., Ashraful Amin and Atiq Rahman, 2012. Climate Compatible Development (CCD) in Agriculture for Food Security in
Bangladesh. Advancing Climate Compatible Development for Food Security through the Implementation of National Climate
Change Strategies. The Project is conducted with support of Germanwatch and Perspectives from Germany.

47p.http://www.bcas.net/uplded/pdfs/ICCD_in_Agriculture_for_Food_Security in_Bangladesh.pdf

22. Bates, B. C., Z. W. Kundzewicz, S. Wu and J. P. Palutikof (eds.) 2008. Climate Change and Water. Technical Paper of the
Intergovernmental Panel on Climate Change, IPCC Secretariat, Geneva, 210 p.

23. Nishat, A and Nandan Mukherjee. Climate Change Impacts, Scenario and Vulnerability of Bangladesh. Chapter 2. R. Shaw et al. (eds.),
Climate Change Adaptation Actions in Bangladesh, 15-41p. Disaster Risk Reduction, DOI 10.1007/978-4-431-54249-0_2, ©
Springer Japan 2013

24. Kibria, G. 2015. Sustainable Energy for Rural Development in Bangladesh- Economic, Social and Environmental Benefits of Renewable
energy. DOI: 10.13140/RG.2.1.1669.0401.
https://www.researchgate.net/publication/281378313_Sustainable_Energy_for_Rural_Development_in_Bangladesh-

Economic_Social_and_Environmental_Benefits_of Renewable Energy

oo Ww

Image sources:

Top image above the abstract: https://www.google.com.au/search?q=floods+in+bangladesh&hl=en-

Map source: https://www.google.com.au/search?g=bangladesh-+location+on+world+map&hl=en-

Floating agriculture: https://www.google.com.au/search?g=floating+agriculture+in+bangladesh&rlz=1TAMERD_enAU503
Rainwater harvesting: https://www.google.com.au/search?q=image+rainwater+harvesting+in+bangladesh&rlz=1TAMERD



http://www.unicef.org/bangladesh/overview_4840.htm
http://en.wikipedia.org/wiki/List_of_rivers_of_Bangladesh
http://data.worldbank.org/indicator/EN.POP.DNST
https://www.researchgate.net/publication/261178054_Climate_Change_and_Agricultural_Food_Production_Impacts_Vulnerabilities_and_Remedies
https://www.researchgate.net/publication/261178054_Climate_Change_and_Agricultural_Food_Production_Impacts_Vulnerabilities_and_Remedies
http://www.worldbank.org/
http://www.unep.org/dewa/vitalwater/article146.html
https://www.researchgate.net/publication/266794121_Sea-Level-Rise_and_Its_Impact_on_Environment_Biodiversity_and_Human_Health-_A_Short_Review
https://www.researchgate.net/publication/266794121_Sea-Level-Rise_and_Its_Impact_on_Environment_Biodiversity_and_Human_Health-_A_Short_Review
http://archive.thedailystar.net/newDesign/news-details.php?nid=184249
http://assessment.globalchange.gov/
http://www.bcas.net/uplded/pdfs/CCD_in_Agriculture_for_Food_Security_in_Bangladesh.pdf
https://www.researchgate.net/publication/281378313_Sustainable_Energy_for_Rural_Development_in_Bangladesh-_Economic_Social_and_Environmental_Benefits_of_Renewable_Energy
https://www.researchgate.net/publication/281378313_Sustainable_Energy_for_Rural_Development_in_Bangladesh-_Economic_Social_and_Environmental_Benefits_of_Renewable_Energy
https://www.google.com.au/search?q=floods+in+bangladesh&hl=en-
https://www.google.com.au/search?q=bangladesh+location+on+world+map&hl=en-
https://www.google.com.au/search?q=floating+agriculture+in+bangladesh&rlz=1T4MERD_enAU503
https://www.google.com.au/search?q=image+rainwater+harvesting+in+bangladesh&rlz=1T4MERD_

Solar energy: https://www.google.com.au/search?q=solar+energy+in+bangladesh&rlz=1T4AMERD en
Afforestation/reforestation:https://www.google.com.au/search?sourceid=navclient&aq=&oqg=images+of+sundarban++in+ba



https://www.google.com.au/search?q=solar+energy+in+bangladesh&rlz=1T4MERD_en
https://www.google.com.au/search?sourceid=navclient&aq=&oq=images+of+sundarban++in+bangladesh&ie=UTF-

