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Sustainable Development in
Bangladesh: Facing Global
Environmental Change

Policy Brief

IUBAT — International University of Business Agriculture and
Technology, Bangladesh

South Asian Disaster Management Centre (SADMC)

Introduction:

s =_x3 #m  Bangladesh is one of
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countries to global
environmental

change (GEC) risks
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Information Dissemination Workshop of the IGBRAPN e.g.fropico| cyc|ones,
Synthesis Project at IUBAT University, Dhaka, Bangladesh floods and droughf.

This combined with a large fast growing populationhas heightened
pressure on natural resources, presentingcomplex challenges to policy
makers in the country. Up-to-date information on the nature of these
challenges and potential solutions will be invalucbleto decision makers
and society at large. The second international synthesis by the
International Geosphere-Biosphere Programme(lGBP) addressed the
dearth of information for
LDCsfocusing on human
health and environment,
natural disasters and the
value of indigenous
knowledge  systemsln |
Bangladesh and
neighbouring Asian [DCs,

researchers affiliated with

Mr Narayon Chandra Chanda, MPState Minister
the IGRP synfhesis used Ministry of Fisheries and Livestock, Government of
Bangladeshand Chief Guest of the Workshop (second

from the left) being presented the appreciation crest

grey literature, scientific
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Capacity Building IGBP Workshop at Bangkok, Thailand with participants from Cambodia

Vietnam, UNDP and IGBP representatives

journals, historical data and local experiences, field visits and dialogue
with various stakeholders, administrators and researchersto establish
policy-relevant information to address GEC challenges at the national
and local level.

Researchers assessed resource management and climate change
risks. They alsoidentified the need for adaptation and disaster risk
reduction anchored on local conditions, experiences and traditional
knowledge dboutextreme events such asdrought and floods;coastal
zone management;and marine environmentA synopsis of their results
on Bangladesh is reported in this policy brief some of which may beof
value to other [DCs.

Climate Change Extremes

Modelling resultspredict a significant upward trend in extreme events
in Bangladeshwith climate change Models point to the likelihood
thatenvironmental hazards will increase, causing destruction to life
and property and increasing costs of adaptation. A majority of low-
lying non-embanked coastal areas of Bangladeshmay be completely
inundated, which will increase the risk of coastal salinity and scarcity
of fresh water. Exposure to cyclone-induced storm surges is likely to
increase significantlyby the year 2050.
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® Drought Vulnerability:
Climate models show
with medium confidence
that extreme drought
could be prominent in
the 21Ist century in
Bangladesh  due to
reduced precipitation
and increased evapo-

transpiration. Production
of wheat andthe high- Drought Affected Paddy Field in Bangladesh
yield rice varieties Aus and Boro may no longer be economically
viable under climate change-induced drought conditionswhich will
jeopardize food security. This scenario implies the need for
infegrated drought management policy.

e Sea-level Rise (SLR): SIR is predicted according to modelling to
rise by perhaps one meter by the end of the 2 1stcentury and this
is also predicted by other studies. Bangladesh, as a low-lying
coastal floodplain, may face severe threats from SIR. The risk of
coastal salinity will increase, affecting freshwater availability.
Integrated coastal zone management planning for infrastructure
development and development of salt-tolerant crop varieties
should receive high priority.

e Cyclonic Extremes: Modelling point by 2100 to a
higherfrequency and greater severity of storm-surge-induced
coastal inundations, intensified by higher ocean surface
temperature and rising sea levels. The vulnerable area of cyclone-
prone zones in Bangladesh might increase substantially. Disaster
management plans under this changing climate scenario will have
to be redesigned to cope with new hazard exposures.

e Capacity Building: Climate modelling for different agro-
ecological zones of Bangladesh is necessary to generate region-
specific adaptation plans for agriculture, fisheries and overall
economic policy. This modelling is presently in its infancy due to
lack of expertise, technology and scientific capacity. The national
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government could partner with international agencies to
enhanceinvestment in capacity building for climate research.

l. Addressing Drought Extremes

Drought is one of the most important natural and climate-change-
induced disasters, affecting millions almost every year in
Bangladeshand in other Asia-Pacific LDCs. Lack of a timely response
may lead to extreme consequences. (For instance,psychological stress
brought on by drought contributed to mass suicides in parts of India in
2015) Mitigation and adaptation measures can reduce drought
vulnerabilityBelow are recommendations fromoursynthesis.

o Deep-water Reservoirs: Traditional surface deep-water
reservoirs have been found
to have positive impacts on
mitigation  of  drought.
However  such  water
reservoirs are  under
considerable threat due to
population pressure as well

as poor ogricu|furo| Ramsagar - a deep water reservoir at Dinajpur
oractices. Balibar |ego| drought prone area of Bangladesh

frameworks and administrative measures are required for
preservation and continued use of traditional surface deep-water

reservoirsfordrought mitigation.

e Harvesting Rain and Surface Water: Excessive pumping of
ground water during drought
conditions is responsible for
lowering the ground water
table as well as arsenic
contamination of surface
water. Harvesting and use of

rain and surface water has . \
been found effective in Harvesting rain and surface water in drought
preserving the ground water prone Barind Track of Bangladesh
table, improving agricultural productivity, increasing soil moisture as

well as dealing with arsenic contamination. Research is required to
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evolve cost-effective techniques and methods of harvesting rain
water and preserving surface water. Along with organized body
of knowledge, it will be necessary to communicate this concept
widely among the Bangladesh communities.

Afforestation: Imported speoes p|0nfed in Bangladesh have
been found to be vulnerable
to drought and flood,
reducing their life span
significantly.  Afforestation
through  plantation  of
homogeneous and area-

wise appropriate species by
the side of rOOdS/ CODO|S, Afforestation through plantation of homogeneous
ponds and fallow lands can species in Barind area, Bangladesh
have many beneficial results. Among them are increasing local soll
moisture and humidity, restoring a more balanced ecosystem, and
increasing regional precipitation.

Natural Flow of Cross Border Rivers: River diversion projects
carried out by our neighbouring country havereduced the flow of
river water from upper riparian Nepal to lower riparian
Bangladesh. The origin of most of the rivers in Bangladesh is in
Nepal but they pass through India. These diversions have led to
droughtconditions in many parts of Bangladesh, which
experienced droughts seldom in the past causing huge damage to
lives and properties and degradation of natural resources. Fairer
infer-country water sharing agreements among the involved
countries could minimize this problem A regional precedent is the
Mekong River Valley Authority where dll offected countries are
involved and cooperate in managing the Mekong River.

Crop Diversification: Farmers could adopt crops that are less
water-demanding and also switch to dry season cropping with
irrigation. In extreme cases, field crops could be replaced by free
crops. Promoting information on water-efficient crops and water
efficient irrigation facilities could lead to extensive use of
thesepractices.
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e Drought-resistant Crop Varieties: Bangladesh has developed
two drought-resistant varieties of rice, namely BRRI dhan56 and -
57 but these are still undergoing field experiments. More effort is
required by the scientific community and the Bangladesh
government on drought-resistant varieties of produce and
popularizing the same among the drought affected farming
communifies.

e Indigenous Knowledge: Permaculture, mulching, and traditional
harrowing followed by powdering the soil to reduce
evaporationare some of the traditional methods practiced in some
areas on a limited scale. Such practices should be analyzed for
their efficiency and information about them communicated to
encourage wider adoption.

o Biofortified Cereals for Drought Management: Asian [DCs,
especially those densely populated like Bangladesh, can harness
biofortified cereal grains to manage drought and nourish their
huge populations. Genetically added micronutrients (such as zinc,
boron and manganeselhelp plants be drought-resistant and
induce uptake of other nutrients. More in-depth research on
locally available genotypes, their behaviour and interaction with
climatic conditions is required. However because of limited financial
and technical capabilities, Bangladesh as with other LDCs require
support from international agencies and research Idboratories of
developed countries to achieve such goals.

o Forecasting for Early Warnings: Historical records of droughts
and drought management have shown that early awareness can
reduce impacts. Drought forecasting and early warning are still in
their infancy. South Asian and lower Mekong River countries
practice some early assessment in the form of indexes such as
Palmer Drought Severity Index (PDSI), the Crop Moisture Index
(CM), Serial Peripheral Interface (SPI), Surface Water Supply Index
(SWSI) and Dry Index. More resources arerequired to
supportscientists to carry out meteorological and hydrological
research on forecasting and early warning.
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o Knowledge Gap on Drought: Farmers in Bangladesh and most
Asian LDCs are suffering from climate-change-induced droughts,
as well as the uncertainty of precipitation.More work is required
on the complex nature of the Asian Monsoon, which contributes to
drought situations.

e Occupational Diversification: In Bangladesh, around 80%
ofpeople directly or indirectly depend on traditional agriculture.
This overdependence on traditional agriculture accentuates
vulnerabilities during drought conditions that diminish access to
water and nutrition, as well as scope for employment. To increase
employability in non-farming sectors in Bangladesh and abroad, it
is important to improve, all levels of education, from primary to
vocational education and skill development. If the Bangladesh
population was better educated, it wouldreduce vulnerability to
famine condition in drought-prone areas.

In view of the observed gaps in research and knowledge generation,
scientific information needs to be carefully gathered and analysed on
a longer timeframe to permit better understanding of drought, which is
a complex phenomenon that impacts all levels of the Bangladesh
economyand has uncertain recovery periods. Analytical
frameworksshould be developed to study drought mitigating
techniques, in order to gain proper insights into appropriate responses
for ditferent levels of vulnerdbility to extreme drought events. It is
therefore imperative on the government of Bangladesh and the rest
of Asian LDCs to initiate country-level studies on drought, to evolve
mechanisms on forecasting, early warning and mitigation processes to
reduce losses to human life and property.

lll. Marine Environment:

The marine environment of the Bay of Bengal is experiencing rise in
average water temperature, salinity and sea level It is also
experiencingchanges inpH,changes in the current, upwelling, and
water mass movement. Anthropogenic activities are negatively
affecting marine life, coastal zonesand infrastructure. The marine
fishes have been affected in the breeding mechanisms of
reproductive physiology, increasing water pollution, continuation of
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destructive over exploitation, hampering recruitment phase due to
indiscriminate catch in the nursery ground. Over 400 million people in
the Bay of Bengal are dependent on marine and coastal resources
for nutrition and livelihood.

o Livelihood Sustenance:
Marine fisheries
contribute at least 20% of
total fish production in
Bangladesh; more than
Q0% of marine fish catch

comes from artisanal

fishing and the remainder

Dialogue with stakeholders in the Bay of Bengal

comes fromtrawling.
Recent data on totdl
catch in the Bay of Bengal shows that it has steadily increased for
all fish types, including Hisha, but the Catch Per Unit Effort (CPUE)
data showdeclinesof up to 50% in terms of fish available. The
change in CPUE calls for policy measures to increase fish stocks
through protecting spawners and nursery grounds and reinforcing
preventative measures. It also calls for regulations to avoid catchof
immature fish (for example use of mesh sizes <10 cm for Hilsha) and
limit overall fishing effort.

o Seasonal Occupation for Fishermen: Hisha fishing is a seasonal
activity, while fishermen need yearround occupations for
sustenance. In the absence of alternate employment, they fish in
the spawning season and catch undersized fish, thus affecting
total production. Occupational dlternatives for fishermen during
the spawning season could have a positive effect on Hilsha and
other fish production. These alternatives require training,
developing micro-business activities on an individual or
cooperative basis for cottage products, and the facilitationof these
activities through easy and low-interest financing and marketing.

o Protecting Spawners: The Bangladesh Department of Fisheries
has o constructivepolicy on protecting spawners, through
prohibiting catch during the peak breeding season (September-
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October) in the spawning area in the northern Bay of Bengal. But
this ban is subject to many loopholes. Upgrading the policy through
seasonally closed protected areas and enforcing the same would
greatly help to preserve spawners and increase Hilsha fish stocks.

Marine Pollution: Marine pollution in the Bay of Bengal caused
by industrial activities and ship breaking, is a major concern.
Environment-friendly industrial and ship breaking practices could
significantly reduce pollution in the Bay.

Hilsha Laboratory and Hatchery: Presently, research on Hisha
fish breeding is non-existent in Bangladesh, although 50-60% of
the global catch of approximately 5 million tons is made by
Bangladeshi fishermen. Based on experiencefrom other fish-
breeding countries, particularly Nordic ones, a breeding
laboratory based on Hisha breeding in the Bay might improve
production.

Cultivation of Hilsha in Pond: The overall production of hilsha is
threatened by the marine environmental changes. The behaviour
and food habit of hisha need to be further studied to explore
possibilities of cultivating hilsha in pond water using two ponds,
one with saline water and the other with fresh water.

Exploration of Alternative
Sea Food: Harvesting non-
conventional sea foods (like &
sea weed and fish species
other than hilsha) could be
promoted to reduce pressure
on hilsha stocks, while
providing fish protein.

Coastal Zone Management
(CZM): Natural systems such Thick windbreck without space for wind passing
as natural forest hills and the Sundarban mangroves have in the
past reduced the impact of cyclones and tornados, while
wetlands have reduced the impact of floods and droughts in
coastal zones. However the establishment of windbreaks without
adequate pacing for wind flowpen culturelgher)for shrimp
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cultivation, and polderization have adversely affected natural
systems. Implementation of an integrated CZM policy with
adequate attention to better understanding of natural systems
could help in mitigation of impacts of natural disasters on the coast.

Defence Mechanism: The
S undarban
mangrovesprovide a triple-
tier defence mechanism: the
lower storey reduces sea
current and tidal surges;the
middle storey resists strong

winds; and the higher storey RS -
breaks  strong  winds. Trple-fier Defense Mechonism
However contfinuous destruction of these mangroves through pen
shrimp culture has increased the intensity of cyclonic and tidal
surges, as observed during cyclones SIDR2007 and AILA-2009
Formulation of a standing policy on pen shrimp culture could help
in preserving and restoring the mangrove ecosystem.

Coastal Cities: An
analysis of buildings,
roads, power and

telecommunication

transmission lines, ’Frt “i‘ l
drainage and i I'"‘" I‘IH
sewerage in coastal

cities points to

increased lo ng- Coastal homes with traditional strong shelter belt

termwaterlogging from events linked to climate change, such as
sea-level rise, increased tidal surges, cyclones, flooding, and
erosion. An integrated urban coastal policy for rainwater
harvesting and the reuse of surface and grey water could help in
reducing the impacts of climate extremes and other extreme
events attrbutable to climate change.

Involvement of stakeholders: TheBangladesh government has
dready taken a few steps towards infrastructure development.
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But government policies for coastal communities are often not
rooted in on-the-ground redlities and are inaccessble to these
communities. An integrated coastal policy involving the areas of
sanitation, arsenic contamination, road transportation, power
waterlogging, salinity. landslides and erosion could contribute to
the development of smart” coastal cities.

IV. Flood Risk Reduction

The Bangladesh National
Adaptation  Programmeof
Action (NAPA) has prioritized
flooding as the most
challenging disaster. Flooding
affect 80% of the countrys
land areacausing millions to
suffer almost every
yearHistorical data show

that the scale, intensity and

Traditional Coping with Flooding in Bangladesh

duration of floods have
increased in Bangladesh with adverse consequences. The synthesis
identified the following recommendations that could reduceimpacts of
flooding.

e Standing Orders on Disaster (SOD)and Community
Integration: Bangladesh is a low-lying delta and people have
been coping with flooding through inherited wisdom and multi-
generational practicesBangladesh has developed SCD for flood
risk reduction and emergency response during warning, hazard
and post-hazard phases. However SOD has limited community
involvement and incorporation of traditional wisdom and
practices. This lack needs to be addressed through policy revision.
Community knowledge systems can also be integrated in NAPA
through for instance field research and assessment of actions
initiated by the community for flood warnings.

e Indigenous Flood Forecasting: The Flood Forecasting and
Warning Centre (FFWC) of Bangladeshproduces timely data for
forecasting and warning. This is effective. However to derive the
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full benefit of sophisticated modelling and forecasting on floods,
there should be more regional forecasts with wide dissemination at

T T L L Ll e T ]
- AT
W33 ST Es L

bt T e el L

Rotary Club of Greater Dhaka Flood Shelter-cumSchool Building, Savianagar Kisorgan,
Bangladesh

the level of stakeholders. This can be replicated in other LDCs.

o Flood Shelters: The ongoing practice of constructing flood
shelters, in the form of schools, madrashas (religious schools),
community centfres, and local government offices, by the
government and non-government organizations (NGOs) should
be reinforced through a nationwide policy for living with floods.

e Flood-resilient Housing: Fast-flowing water washes away most
houses constructed with mud, leaves and corrugated iron sheets in
rural areas, destroying assets and leaving people homeless.
Developing housing codes for non-engineered structures could
contribute to flood-resilient housing.

e Environmental Impact Assessment: Foorly planned constfruction
of roads, embankments, canals and water reservoirs interrupts
natural water flows, accentuating flooding in many areas. A policy
of mandatory environmental impact assessments prior to
construction of such structures could preserve natural water flows
and reduce flood damage.

o Choice of Plants: Indigenous plants have adapted to adverse
situations created by flooding and waterlogging; however plant
varieties imported from other continents (e.g. Acacia mangium,
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Eucalyptus camaldulensis) are Wil
less effective. Due to lack of -
information, farmers often
choose non-adaptive exotic
varieties. Business interests as
opposed to environmentdl
interests dominate decisions on
the import of species in the
private and public sectors. @

Most  of  the indigenous Massive death of Dalbergia sissoo trees at
varieties are being eliminated Kushtia-Rabori road in Bangladesh
from species listsused by the

Department of Forestry. This needs to be reversed through policy
infervention and scientific investigation of habits and habitats of
plants in flood-prone conditions.

Plantation Site: Flood damage can be reduced bychoosing plants
according to the adaptation requirements of the
species,corresponding to specific climate and physiographic
conditions. Although Bangladesh is flood-prone and subject to
waterlogging, this aspect is largely ignored in growing site-specific
plants, particularly in organized plantations ofthe Department of
Forest. Development of a policy framework on site-specificity of
plants has the potential to improve the situation.

Flood-resistant Tree Crops: Flood-resistant free crops can be of
partficular benefit to flood conditions in Bangladesh. Such trees
have been identified in neighbouring India (e.g. Acacia nilotica and
Neolamarckia cadamba) and Pakistan (e.g. Albizia procera).
Resources should be made availcble to the scientific community to
identify flood-resistant treespecies for Bangladesh.

River Flow: Urbanization can lead to inadequate water run-off
capacity, river depth reduction through siltation as well as expansion
of housing on flood plains to accommodate increased
populationThese hamper river flow and contribute to flooding. Clear
policy frameworks need to be developed for regular dredging, and
prevention of unplanned urbanization that intrudes on flood plains.
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Conclusion

Bangladesh has many options for its future development to occur in a
sustainable way. This policy brief describes some of the options
identified through the IGBP synthesis to address vulnerability to climate
extremes and degradation of marine and coastal zones. Theseinclude
use of deep-water reservoirs, crop diversification, introduction of
drought- and salinity-resistant crops, early warning, biofortification of
cereals and more, for reducing consequences of extreme events
linked to climate and environmental change.

However to pursue these methods, support is needed from
international agencies and research laboratories of developed
countries tosupplement the limited financial and technical capdbilities
withinBangladesh for disaster-related mitigation and adaptation
actions. At the same time, the governments of Bangladesh and other
LDCs need to initiate country-level studies on extreme events for
forecasting, early warning and mitigation processes to reduce
negative impacts on humans and their property and degradation of
the environment.
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ABOUT ORGANIZER AND SPONSORS
About [UBAT
Founded in 1991 by Prof. Dr. M Alimullah Miyan, IUBAT — International

University of Business Agriculture and Technology is the first non
government university in Bangladesh and its mission is human resource
development through appropriate teaching, training and guidance as
well as creation of knowledge conducive to socio economic
development of developing societies in general and that of
Bangladesh in particular. This objective is being attained through
offering courses and curricula relating to various aspects of
knowledge as well as providing opportunities for individuals to
acquire skills and relevant experience in the chosen field of
specialization, research, consultancy and training through South Asian
Disaster Management Centre (SADMC) and other eight specialized
Centers.

Since establishment, IUBAT has grown steadily. IUBAT now offers one
program leading to a post graduate degree, nine programs leading
to professional bachelors degrees and two programs leading to
professional diplomas.

Approved by the Government of Bangladesh, presently IUBAT has
accreditation and affiliations with 29 academic bodies and
cooperation with 82 institutions of higher education around the globe.

About SADMC
The SADMC of IUBAT is geared towards strengthening disaster and

environmental management activities in the country and the region.
The basic goal is to improve emergency management performance of
private voluntary agencies, local and national governments and
intfernational organizations through comprehensive development
programs in disaster and environmental management. The activity
domain of the centre includes research, training courses, workshops
and seminars as means of sharing knowledge and improving skills.
Since 1991, SADMC organized number of seminars, workshops and
training programs in the field of environmental and natural disasters.

Policy Brief | 19



About Asia Pacific Network (APN)

Headquartered in Japan, the vision of APN is successfully addressing
the challenges of global change and sustaindbility of the Asia Pacific
Region. The mission of the APN is to endble investigations of changes
in the Earths life support systems and their implications for sustainable
development in the Asia-Pacific region through support for research
and science-based response strategies and measures, effective
linkages between science and policy, and scientific capacity
development.

About International Geosphere-Biosphere Program (IGBP)

IGBP was launched in 1987 to coordinate international research on
global-scale and regional-scale interactions between Eartfs biological
chemical and physical processes and their interactions with human
systems. IGBP views the Earth system as the Eartls natural physical
chemical and biological cycles and processes and the social and
economic dimensions. IGBPs vision is to provide essential scientific
leadership and knowledge of the Earth system to help guide society
onto a sustainable pathway during rapid global change.

About University of Botswana

The University of Botswana was established on st July 1982 by an
Act of Parliament. The University is closely involved in the national
development process of Botswana. In this regard the special functions
of the University are to engage in improving the quality and in
expanding the quantity of the human resources needed for
development, and to act as the repository of the collective
knowledge and experience of the nation and the world. The first of
these functions is fulfiled through the teaching programmes offered by
the University and its affiliated institutions, leading to the award of
degrees, diplomas and certificates. The second function is carried out
individually and collectively by the staff of the University and its
aoffiliated institutions, through the research and development,
consultancies and information services which they undertake.
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