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• There are more than 260 transboundary rivers in the world

• Traversing around 145 countries

• These rivers are cause of conflict

Arab and Israel

India and Pakistan

India and China

America and Mexico

Nile, Mekong, and Amu Daria

• Management of rivers is important not for economy but also for 
peace 3
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Hydro-economic models (HEMs)

• HEMs are used to optimize benefits from river basin

• HEMs are also used to analyze water scarcity, drought, and water 
management problems.

• More than 300 HEMs have been developed worldwide

• Only 25 articles focused on transboundary river water disputes
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• There are many HEMs for the
Nile River that evaluate the river
basin’s water sharing disputes.

• There are few studies on the 
Murray-Darling River basin that 
relate to water sharing.

• HEMs are also relatively well 
developed on rivers between 
the USA and Mexico
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HEMs related to transboundary issues



HEMS on MDB
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Dispute Resolution Proposal



Teesta Hydro-Economic Model 
Model Objective 

• To assess water available for agriculture, hydropower, navigation,
domestic and e-flow

• Economic value of water for these use

• Assess the potential loss and gain for India and Bangladesh if water is
shared
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• India, Nepal, Bhutan and
Bangladesh share the Ganges–
Brahmaputra–Meghna (GBM)
system

• 93% of the GBM basin is located

outside Bangladesh (FAO,2011)

• But 92% water pass through

Bangladesh

• Being a downstream country,

Bangladesh has no control over

rivers
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Ganges Brahmaputra Meghna (GBM) basin(source Google)

GBM River System



India Bangladesh Water Dispute
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• Drought and flood consecutively

• Fishermen, boatmen migrated to other
areas/professions

• 21 millions people affected (Islam,2016)

• Affecting agriculture, fisheries,
navigation and environment

Flood

Drought
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The Teesta Water Dispute
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 The model was coded 
in General General
Algebraic Modeling 
System (GAMS) which 
is a non-linear, 
optimization model.

 Max Z = ∑𝑖,𝑗,𝑡 BEN_Ag
𝑖,j,t + ∑𝑡 BEN_Hydrot,l
+ ∑𝑖,𝑡 BEN_Mt,l (4.1



Set (Flows, Time, Crop, Locations) Parameter (known values)
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Parameter Variables (Unknown values)
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Equations
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Scenario Development 

Scenario Water sharing

1(Baseline/Current) 70% for India, 30% for BD, 0% for river flow

2 (Water Sharing  
Scenario, Proposed 
agreement)

40% for India, 40% for BD, 20% for river flow. 
India will maximize hydropower

Potential loss and gain for both BD and India was computed



Result Hydro-Economic Model(Value in US$) 
Hydropower loss is 16.25 MWh for 6 months (70.2GWh)

Values are in 2019 thousand USD

Base Scenario 

(2008-09)

Water Sharing 

Scenario (2008-09)
Gain for 

India
Gain for BD

India BD India BD

Agriculture 32,555 42,241 32,875 42,311 320 70

Hydropower 5,817 - 1,761 - - 4,056 -

Domestic 688 - 688 - - -

Fisheries 97 1,630 414 1,989 317 359

Navigation 29 194 80 234 51 41

Environment - 29,968 - 34,078 - 4,110

Dredging 2,385 2,970 3,889 3,833 1,504 862

Total 41,571 77,003 39,707 82,445 - 1,864 5,442

Basin-wide Gain ( if water is shared ) 3,578
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Comparison of benefit for two scenario
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Conclusion

• There is potential for a trade-off between hydropower use in India, and
environmental use in Bangladesh.

• There is no point of killing a river for 16.25 MW electricity

• Bd may offer India −̶ installing solar energy power plant to minimize

hydropower loss (22.5MW).
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Teesta Barrage India

Teesta Barrage Bangladesh




