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Basin Quick Statistics
•

The Ganges River flows 2525 km through
India and Bangladesh

•

The river basin covers an area 981,371 km2
including parts of India, Nepal, China (Tibet)
and Bangladesh

•

It is the most heavily populated river basin
in the world, with over 400 million people
residing within it

•

84% of the basin’s total rainfall occurs in
the rainy season (June to September)

Ganges Basin Summary
The CGIAR Challenge Program on Water and Food (CPWF)
has worked in the Ganges River basin since 2003. From 2010
to 2014, its research for development activities focused on the
southwest and south-central coastal zone of Bangladesh with
some additional work in the coastal zone of West Bengal, India.

Introduction to the Ganges Coastal Zone
Bangladesh is one of the most densely populated and poorest
countries in the world. Two-thirds of the landmass of
Bangladesh is less than five meters above sea level, making
large areas of the active delta prone to tidal surges and salinity
intrusion. In the 1960s and ‘70s the Government of Bangladesh,
assisted by international donors, constructed 139 polders (lowlying land enclosed by embankments) throughout much of the
coastal region. The polders occupy an area of approximately 1.2
million hectares.
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In the past decade the economy of Bangladesh has demonstrated
steady growth of nearly 6% per year; poverty has dropped by
nearly one-third; and life expectancy, literacy and per capita
food intake have all increased. Despite these impressive inroads
approximately 30% of the country’s 160 million inhabitants still
live below the national poverty line ($1.25/person/day), a figure
that is closer to 80% in the polders of the coastal zone. More
than 50% of farmers living in the polders are also functionally
landless, owning less than 0.2 hectares per household.
Like Bangladesh, the coast of West Bengal features numerous
earthen embankments that were constructed to protect
agricultural land from tidal flooding and salinity intrusion.
Approximately 30% of the population of West Bengal lives below
the international poverty line.

The Water and Food Challenge
of the Ganges Coastal Zone
There are tremendous opportunities to improve food security
and livelihoods in the coastal zone with existing advances
in crop and aquaculture technologies and available water

resources across all lands exposed to all salinity regimes.
But a variety of physical and social factors have prevented
many farmers from taking advantage of the technological
improvements in rice farming and aquaculture that could
increase profitability, productivity and resilience in the polder
areas.
In most polders the primary limiting factors are poor water
management due to the lack of systematic operation of sluice
gates; lack of separation of lands of varying elevations; and
siltation of the irrigation and drainage canals within polders.
Uncoordinated operation and delayed and/or inadequate
maintenance of polder infrastructure remain common
challenges throughout the coastal zone. Agricultural and
aquacultural productivity and homestead food production have
suffered as a result.
Seizing the opportunity for change, CPWF set out to find ways
to reduce poverty and improve social-ecological resilience
in the coastal zone through improved water governance and
management, and intensified and diversified agricultural and
aquaculture systems.

Project summary: Resource profiles,
recommendation domains and land-use patterns
CPWF developed a database from dozens of layers of
spatial information (digital maps) to generate detailed
cropping-system suitability maps for the coastal zone.
These maps allow researchers and policy makers alike
to determine potential areas where improved cropping
systems can be successfully adopted.

other CPWF projects. Each map shows the most suitable areas
for each cropping system, which can be linked to census data
to estimate the number of people or farms that are potentially
within each system. Furthermore, the underlying spatial models
can demonstrate how these suitable areas may change should
conditions change now or in the near future.

Bangladesh has a wealth of spatial data generated by
projects but too much of this valuable information remains
underutilized, unknown or unshared. The effectiveness of
planning, technology targeting, open dialogues and consensus
building among multiple stakeholders can be increased with
better access to modeling and spatial analyses at scales ranging
from mouza, polder, district to the entire coastal zone for
scenario-based planning and target domain identification.

Outcomes: Change in Attitude
and Knowledge
•

•
CPWF researchers invested in developing relationships with key
institutes that have mandates and interests in the coastal zone in
order to develop a detailed and comprehensive spatial database
on agriculture, water, soil, salinity, climate, and socioeconomics.
The project mapped, with high spatial and temporal detail, 11
cropping systems and the requirements or resource profiles
of each one; four describe current farming systems and seven
represent improved cropping systems that have been piloted by

Shrimp-rice system suitability map

•

The spatial information created by the project is available
in the public domain though a WebGIS, which will be
completed by Dec 31 2014: http://gangesriverbasin.
blogspot.com/p/bangladesh-southwest-coastal-region.
html.
The data has been shared with all partners. The
acknowledgement and understanding among the partners
of the value added through information sharing was a
critical component of the project’s success.
Demonstrating that partners benefit from this open-access
information is essential for opening up other information
sources in Bangladesh. Too often, efforts to access
information are too time-consuming for projects that wish
to include spatial analysis as a research component.

Project summary: Productive, profitable and
resilient agriculture and aquaculture systems

Implementation of a six-hectare community water management
pilot involving 36 farmers for two years demonstrated the
potential benefits and challenges associated with community
management of small water management units.
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CPWF developed solutions for improving agriculture and
aquaculture production by evaluating rice varieties, rabi
(“non-rice”) crop species, fish species and cropping system
intensification options suited to the range of conditions
present in the coastal zone. The dual goal of improving
homestead production systems and empowering women
was tackled through the introduction of women-led
participatory research for increasing the productivity of
homestead ponds.

The key to making the shift to high yielding rice varieties
and cropping system intensification and diversification of
agricultural and aquacultural production systems in the
polders of the coastal zone is improved water management,
especially drainage. The creation of small community water
management units based on the hydrology of the landscape and
common production system aspirations of the farmers within
them has the potential to significantly improve polder water
management.

Outcomes: Change in Attitudes and Practice
•

•

•
The original, primary function of the polders was to prevent
tidal flooding and salinity intrusion. Most polder farmers grow
a single rice crop (aman) during the rainy season using tall,
local varieties that can survive stagnant flooding, but which
have low yield (2 to 3.5 tons per hectare) and are slow to mature.
In the dry season large areas of land remain fallow for three to
seven months. Some farmers grow a low-input and low-yielding
(approximately 0.5 tons per hectare) legume or a late-sown
sesame crop during part of this period.
On-farm trials and demonstrations conducted by CPWF in
the coastal zone of Bangladesh and West Bengal demonstrated
that use of high-yielding aman varieties coupled with improved
management practices can double yield provided that water
is managed to avoid stagnant flooding, because HYVs are
less tolerant to flooding than traditional varieties. The earlier
maturity of high-yielding aman varieties enables production
of two or three crops per year, through triple rice cropping
or with a combination of rice and high-yielding and/or highvalue rabi crops (including maize, sunflower and watermelon).
In high salinity areas, aquaculture-rice and aquaculture-only
systems with brackish water shrimp and fish polyculture were
successfully trialed.

•

Farmers in the vicinity of project areas are beginning to
adopt improved technologies (high yielding aman varieties,
sunflower, new fish species).
BRAC, a major Bangladesh NGO, has initiated a large
program on up-scaling of sunflower in low and medium
salinity regions of the coastal zone of Bangladesh. BRAC
will work with 21,000 farmers on 3,040 hectares of land.
Women-led research on increasing the productivity of
homestead ponds led to increased fish consumption
of participating households and resulted in increased
empowerment of the women within their homes.
Blue Gold, a large, Dutch-funded development
program, has agreed to test the CPWF community water
management concept. Dialogues between the CPWF
and Blue Gold programs led Blue Gold to recognize
the importance of community water management, the
separation of agricultural land within the polders into
small water management units that take into account the
hydrology of the landscape, and the need for investing in
infrastructure improvements inside the polders. Over the
course of two joint field visits by Blue Gold and CPWF
project staff an approximately 500-hectare sub-polder
was identified for the pilot, based on hydrological criteria,
community interest and local politics. New infrastructure
requirements and improvements for the sub-polder were
identified and potential water management units (~100
ha) were delineated in consultation with local community
representatives. Blue Gold contracted CPWF partner, the
Institute of Water Modelling, to develop the details of the
design for infrastructure improvements to be implemented
by Blue Gold during the 2015 dry season.

Project summary: Water governance and
community-based management
CPWF researchers studied different models and outcomes of
water governance in selected polder sites, as well as the roles
that communities play in governance, conflict resolution
and productive use of land and water resources.

groups to be based on shared interests and roles. The project also
echoed the need for the creation of smaller water management
units within the polders to reduce conflict and improve
coordination.

Communities share a collective desire to prevent the breaching
of polders during natural disasters, but often their common
interests end there, with different farmers prioritizing water
for different uses and varying needs. The efficient use of water
is of chief priority as communities also frequently cope with
prolonged periods of land submergence and drought.

Outcomes: Change in Attitudes and Practice

Researchers found poor maintenance resulting in the
deterioration of polder infrastructure to be a common
feature across all polder study sites. This stems from a lack of
investment from community members as well as government
agencies and donors, which creates a cycle of donor-investment
in, and deferred maintenance of, polder infrastructure.
Researchers also found that the roles and actions of formal
and informal actors involved in water management are often
conflicting and counter-productive; equity in decision-making
and accountability are low. Local government units called
Union Parishads were identified as potential coordinators of
the numerous actors. Researchers also found that the current
inclusive approach to community-led Water Management
Organizations that is promoted by government policy is actually
resulting in exclusion of marginalized members of society,
and could benefit from a restructuring of water management
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•

•

•

Stakeholders—community members, Water Management
Organization members, local government officials and
local officials from implementing agencies—now better
appreciate the complexities involved in polder governance
and the existence of conflicting interests. There is general
agreement on the need for a revised water governance
framework, and local officials have recognized the role they
can play in coordination of the many stakeholders involved
in polder water management.
Government officials and elected representatives
have demonstrated interest in research findings and
recommendations and some preliminary progress has been
made toward achieving policy change. CPWF’s assertion
that Local Government Institutions (LGI) be involved in
water management is more recognized today than it was a
few years ago. To that end, the Water Management Rules
that were adopted in February 2014 specify the role of LGI
representatives in water management.
Blue Gold’s agreement to pilot a proof-of-concept for small
water management units is likely to provide further insight
into the viability of this approach to polder management.

Project summary: Assessment of the impact of anticipated
external drivers of change on water resources of the coastal zone

CPWF identified key external drivers that affect coastal
water resources in order to assist in the development
of appropriate agricultural systems, suitable water
infrastructure and operating practices that can lead to
climate-resilient communities.
The present and future agriculture-aquaculture systems of the
Ganges coastal zone depend to a large extent on the availability
of fresh water, which in turn is determined by a number of
external drivers. The interactions of these drivers are likely to be
more pronounced in the future. Through a series of participatory
processes, researchers identified the most important external
drivers for the Ganges delta and assessed their potential impact
on drainage congestion, salinity intrusion, water availability,
and risk of inundation due to cyclone-induced storm surge as a
consequence of these drivers. Future scenarios that are likely to
affect water availability and productivity were then projected.
Research indicates that the quantity of freshwater in the coastal
zone is likely to decrease due to the combined effects of external
drivers including increased salinity of water due to inadequate
planning and management of trans-boundary water flows. In

fact, CPWF’s research shows that the effects of trans-boundary
flows will be more detrimental to agriculture and aquaculture in
the Ganges coastal zone than those of climate change.

Outcomes: Change in Knowledge
•

Government agencies tasked with managing polder
infrastructure and decision makers at Bangladesh’s
Ministry of Water Resources and the Planning Commission
are now more aware of existing water flow and salinity
dynamics in the coastal region, as well as existing drainage
and irrigation challenges and potential solutions for
overcoming them. Researchers have also presented their
findings on key external drivers of change, scenarios
and their effects on salinity intrusion, water availability,
polder drainage and irrigation. Government planners
and engineers have been briefed on the implications
of the future scenario projection findings for water
infrastructure and water management issues, such as the
polder embankment height required for different areas of
the coastal zone to endure cyclone-induced storm surges in
changing climate conditions.

The polders of the coastal zone of southwest and south-central Bangladesh

Project summary:
Coordination and change
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The CPWF Coordination and Change project encouraged
stakeholder participation, policy dialogue and effective
cooperation amongst government, NGOs, CGIAR and the
four Ganges research projects in order to enhance CPWF’s
impact in the region.
The coordination and change project was tasked with providing
an enabling environment that promoted connectivity of project
research across topics and scales, from household agricultureaquaculture farming systems to community polder water
management through to broader land use planning. The project
also served as an interface between the program and a variety of
existing and potential stakeholders and worked towards scalingout research results to multiple stakeholders with common
interest in achieving CPWF’s goals for the Ganges Coastal zone.
The successful integration of CPWF commissioned projects in
the Ganges can be attributed to the early involvement of team
members in planning and implementing research, and CPWF’s
adaptive management approach.

Outcomes: Change in Practice
and Knowledge
•

CPWF supported the NGO BRAC to establish an
aquaculture ‘cell’ in their Food Security Program with the
aim of building the capacity of their extension activities
to provide training to farmer groups. This was seen as a
necessary step to prepare BRAC to share new cropping
systems being devised by CPWF that include aquaculture

•

•

and shrimp production techniques. CPWF worked with
BRAC to disseminate research results through farmer
groups, two-day trainings, and return visits as part of the
Cereal Systems Initiative for South Asia (CSISA) program
on validation and adoption of new crop and aquaculture
technologies.
CPWF initiated the establishment of the CGIAR Advisory
Committee (CAC), which is chaired by the Executive
Chairman of the Bangladesh Agricultural Research Council
(the umbrella body for all public sector research institutes
in Bangladesh). CPWF held a special meeting with CAC in
May 2014 to highlight its research findings.
Policy dialogues and scientific conferences were regularly
organized to share CPWF research progress with the
Government of Bangladesh and development agencies
operating in Bangladesh. The final conference was held
in October 2014. Entitled ‘Revitalizing the Coastal Zone:
Turning Science into Policy and Practices’, the event was
attended by senior members of the Ministries of Water
Resources, Ministry of Agriculture, and Ministry of Fish and
Livestock, along with their line agencies and departments.
Multi-lateral and bi-lateral development agencies and their
programs participated, as well as local government officials,
farmers, and Water Association Chairmen from the Coastal
Zone. The purpose of the conference was to share research
findings and hear from others working in the coastal zone;
and to discuss the policies, and implementation strategies
that could be adopted to harness the potential of the coastal
zone to contribute to the food security aspirations of the
Government of Bangladesh.

Ganges BDC Partners
Bangladesh Agriculture University (BAU);
Bangladesh Fisheries Research Institute (BFRI);
BRAC; Bangladesh Rice Research Institute (BRRI);
Bangladesh University of Engineering and Technology--Institute of Water and Flood Management (BUET);
Bangladesh Water Development Board (BWDB);
Indian Council of Agricultural Research—Central Institute for Brackish-Water Aquaculture--Kakdwip Research Centre
(ICAR-CIBA);
Indian Council of Agricultural Research—Central Soil Salinity Research Institute—Regional Research Station Canning
Town (ICAR-CSSRI);
Institute of Water Modelling (IWM);
International Rice Research Institute (IRRI);
International Water Management Institute (IWMI);
Jahangir Alam, Bangabandu Sheikh Mujibar Rahman Agricultural University;
Local Government Engineering Department (LGED);
Patuakhali Science and Technology University (PSTU);
Shushilan; SocioConsult Ltd; Soil Resource Development Institute (SRDI);
WorldFish (WF)

About CPWF
The CGIAR Challenge Program on Water and Food was launched in 2002.
CPWF aims to increase the resilience of social and ecological systems
through better water management for food production (crops, fisheries
and livestock). We do this through an innovative research and development
approach that brings together a broad range of scientists, development
specialists, policy makers and communities, in six river basins, to address the
challenges of food security, poverty and water scarcity.
The CPWF is part of the CGIAR Research Program on Water, Land and
Ecosystems. WLE combines the resources of 11 CGIAR centers and numerous
international, regional and national partners to provide an integrated
approach to natural resource management research. The program goal is
to reduce poverty and improve food security through the development of
agriculture within nature. This program is led by the International Water
Management Institute (IWMI).

For more information,
contact:
Ganges Basin Development Challenge
WorldFish, Bangladesh Office
House 22B, Road 7, Block F Banani
Dhaka, 1213 Bangladesh
Tel +(880-2) 881 3250
Fax +880-2 881 1151
Email: worldfish-bangladesh@cgiar.org
Learn more about CPWF at:
www.waterandfood.org
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