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Land and water of Bangladesh

• Introduction

• Brief geological history

• Broad physiographic divisions

• Bangladesh rivers

• Water and sediment flows

• Rainfall – an internal source of water

• “Flood problem”

• Riverbank erosion problem

• Coast and the estuary 























































Figure 8.7: Waterlogged Vabadaha



Figure 8.8: The Hari River bed aggradation caused by the 
Vabadaha regulator



Figure 8.9: Dysfunctional Vabadaha regulator



Figure 8.10: Police check post established to protect 
dysfunctional Vabadaha regulator



Figure 8.11: Map of Dacope Upazila of Khulna District



Figure 8.12: Schematic presentation of the difference between Polder 
32 and the adjacent Sundarban (Auerbach et al. 2015, p. 3)









Overall experience of Cordon approach
• Decay of flood and tidal plains

• Decay of waterbodies, deterioration of soil quality, flora and fauna, etc.

• From regular to catastrophic flood 
• “Below-flood-level settlement”

• Inefficient irrigation 
• From gravity to pumping across embankments

• Waterlogging

• River bed aggradation, bank erosion, and morphological changes

• Transfer flooding 
• “Fallacy of composition”

• Unwarranted metamorphoses of cordons

• Subsidence, submergence, and salinity in the coast
• A suicidal process



Rise of Open approach in Bangladesh

• Successful resistance against FAP
• “Compartmentalization” Idea (FAP 20)

• Resistance against FAP 20

• Disarray of FAP

• Opening up of cordons
• Opening up of PIRDP

• TRM – Opening up of coastal cordons

• Open approach-conforming irrigation projects
• Barisal Irrigation Project

• Rubber Dam projects







































Ways to deal with the regional challenges

• United Nations Convention on the Non-navigational Uses of 
International Water Courses, 1997 
• Article 7: No significant harm

• Article 20: Preserve the ecosystems 

• Article 21: Prevention, reduction, and control of pollution

• Article 23: Preserve marine environment, including estuaries

• Special obligations regarding protection of the Sundarbans, a World 
Natural Heritage Site

• “Transit-in-exchange for rivers” – a formula for win-win cooperation 
in multiple spheres, including adopting a common stand regrading 
withdrawal of Upper Brahmaputra flow







Global threat -- climate change

• Five dimensions of climate effect on Bangladesh
• Submergence

• Salinity intrusion

• Destabilization of rivers

• Increase in extreme weather events

• Increased risk of diseases

Conclusion of the analysis
• While Commercial and Cordon approaches aggravate these effects, Ecological 

and Open approaches can mitigate them















Riverbank protection efforts
• Indigenous methods

• Ashtamashi bandhs
• Kata-khals
• Bandal bandhs

• Western methods
• Groynes
• Spurs
• Hard points
• Revetments

• Main features of western methods
• Focused on spots
• Reliance on hard structures
• Fire-fighting character
• High cost
• One-off character, little scope for subsequent adaptation
• Disappointing outcome







Figure 15.3: Collapse of Sirajganj revetment on June 29, 2021 



Potentials and constraints on geo-bag technology

• Attractive features of geo-bad technology
• Low material cost

• Transportability 

• Divisibility

• Additivity

• Combination of sturdiness and malleability

• Transparency

• Use of geo-bag technology in 
• Jamuna-Meghna River Erosion Mitigation Project (JMREMP)

• Flood and Riverbank Erosion Risk Management Investment Program 
(FRERMIP)



Figure 15.7: Multi-dimensional operations required by 
riverbank protection using geo-bags



Figure 15.8: Map of Flood and Riverbank Erosion Risk 
Management Investment Program (FRERMIP)



Figure 15.11: Map showing three phases of RBIP



Figure 15.12: Map showing location of physical works of RBIP



Figure 15.13: Conversion of reconstructed BHRE into a highway 
under RBIP



Figure 15.17: Empirical model of dynamics of river width, bed-level, and 
braiding index in response to the wave of additional bed materials 
caused by the Assam earthquake  (Sarker and Thorne 2006, p. 300)







Lateral movement of the length-averaged bank lines and centerline of 
the Jamuna River (1830-2010) (Sarker 2018, p. 137)



Figure 15.23 : Bankline migration and widening of the Jamuna 
River (1830-2010) (Sarker 2018, p. 137)





Positive features of Delta Plan

• Usefulness of long-term perspective (for land and water issues

• Led by Planning Commission

• Transparency 

• Willingness to get feedback

• Comprehensive

• Compilation of knowledge



Concerns regarding regarding the Delta Plan
• Problematic conception of the relationship between the Delta Plan and 

National Plans – Overreaching?

• Uncritical acceptance of implementing agencies’ review of the past water 
development projects of Bangladesh

• Uncritical acceptance of the relevance of the Dutch model of delta 
management for Bangladesh (Bengal Delta); neglect of the recent changes 
in Dutch approach to delta management

• Lack of adequate attention to transboundary river experiences

• Eclectic philosophy 

• Lack of original research

• Determination of the project portfolio through an extraneous exercise

• Problematic project portfolio (smorgasbord character, including 
controversial projects) 



Different view of the relationship between 
Delta Plan and National Plans

• Supra-view

• Infra-view

• Parallel-view

• Intersection-view













Annual volume of sediment reaching 
Bengal and Dutch Delta (million tons)
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Teesta River Comprehensive Management and 
Restoration Plan (TRCMRP)

• Two drivers: 
• (a) Frustration with India regarding Teesta Treaty

• (b) Chinese offer of loan and technological expertise 

• PowerChina-BWDB collaboration, leading to 
• (a) Sustainable River Management Program (SRMP) (new Master Plan?)

• (b) TRCMRP

• Some general features of TRCMRP
• (a) Limited information and consultation

• (b) Led by BWDB/MoWR

• (c) Contrast with Delta Plan



Main components of TRCMRP

• Narrowing the river to about one-fourth

• Dredging to increase the depth from 5 to 10 m

• Embank the river

• Reclaim land from the riverbed using the dredged materials

• Build groynes and spurs

• Build jetties and terminals









Concerns about TRCMRP

• Limited awareness about destabilization of the Teesta river caused by 
upstream interventions

• Greater erosion due to increased required velocity 

• Greater erosion due to steeper angle of repose

• Limited awareness about the difficulty of holding water in the river

• Limited awareness about the annual sediment flow (of 49 million tons) and 
the possibility of nullification of increased depth achieved through initial 
dredging and of the possibility of either 
• (a) collapse of embankments or 
• (b) river-bed aggradation, emergence of “From lower to higher embankment!” 

vicious cycle, and conversion of Teesta into a “flying river”

• Limited awareness about the role of the Teesta tributaries and 
distributaries

• Formidable knowledge gaps

• Absence of comparable international experiences















An alternative plan for Teesta based on Open approach

• Rejuvenate Teesta tributaries and distributaries and reconnect Teesta 
River with them

• Rejuvenate other water bodies in the Teesta Basin to create enough 
storage space for Teesta overflow

• Insist on India’s not only of restoration of lean season flow but also 
avoiding fluctuations of flows during both peak and lean seasons

• Stabilize Teesta riverbanks using indigenous technologies, such as 
kata khals, bandal bandhs, etc. 

• Use geo-bag technology to stabilize Teesta riverbank without trying to 
prevent the river from overflowing on its floodplains

• Adopt a gradual, stage-by-stage approach, working with the nature 
rather than against it.











General features of implementation of the Open 
approach

• General features

• Path dependence

• Case-by-case strategy

• Stage-by-stage or gradual strategy

• People’s enterprise, based on indigenous institutions

• Use of indigenous technologies 



Different lines of activities for implementation of 
the Open approach

• Protection of riverbanks

• Modification of the settlement pattern

• Modification of infrastructure for free passage of water

• Consolidation of settlement

• Land levelling and terracing

• Re-excavation and dredging

• Restoration of waterways

• Revival of capture/open fisheries

• Redirection of cropping research

• Use of discontinuous embankments





Particular issue of implementation of Open approach

• Modification of partial rural cordons

• Modification of full rural cordons

• Modification of coastal cordons

• Modification of urban cordons

• Open approach in haor areas







Similarity with the task faced by Willcocks



Political economy of water policies

• Two drivers of policy choice
• (a) Knowledge

• (b) Material interests

• Two types of beneficiaries
• (a) Immediate-beneficiaries

• (b) End-beneficiaries

• Role of external influence

• Role of public discussion



Figure 19.1: Anatomy of policy choice  
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Figure 19.2: Anatomy of water project choice 
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Figure 19.3: Amartya Sen’s view of dual function of public discussion of policies 
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Obstacles to adoption of Open approach
• Two obstacles to adoption of Open approach

• Knowledge deficit
• Mobilization deficit

• Ways to overcome knowledge deficit
• More technical research
• Popularization of knowledge

• Overcoming mobilization deficit
• Rise of the environment movement
• Rise and progress of the river movement
• Role of the media
• Role of the judiciary
• Role of the political leadership
• Role of external influence



Figure 20.1a: Public gathering held in Chatmohor in 2011, demanding opening up of 
the Baral River: Mizanur Rahman, Convener of Baral Bachao Andolon speaking



Figure 20.1b: Public gathering held in Chatmohor in 2011, demanding opening up of 
the Baral River: S. Nazrul Islam, author, speaking



Figure 20.2a: 200 km long human chain demanding 
opening up of Baral River: School children 
participating at the bank of the river



200 km long human chain demanding opening up 
of Baral River: People participating in Chatmohor
town 
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Conclusions
• About 70 years ago a water development strategy, known as the Cordon 

approach, was imposed on Bangladesh, primarily by external agencies

• This strategy did not serve Bangladesh well.

• The regional and global threats to Bangladesh’s rivers have made the 
situation worse.

• The way out from this predicament is trough adoption of the Open 
approach.

• There are both knowledge- and material interest-related obstacles to the 
adoption to the Open approach.

• Both these deficits need to be overcome to put Bangladesh on a path 
toward an effective, pro-people, and sustainable water development.

• This book is expected to help to bring about that transition.



Thank you!

Joy Bangla!


