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Analyzing the Iran-Afghanistan Water Dispute
in the Hirmand (Helmand) River Basin: A
Sustainable Solution Using the GMCR Decision
Support System
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Abstract

Access to water resources is one of the most challenging issues
of this century, which can be central to many future
developments in the world. One of the most common causes of
disputes between neighboring countries is the disagreement
over the exploitation, ownership, or sovereignty of border
rivers. The current research was conducted with the aim of
analyzing the water dispute between Iran and Afghanistan in
the Hirmand River basin and providing a sustainable solution
using game theory. Conflict modeling and analysis were done
using the GMCR decision support system. After identifying
the players and their options, 256 states were created to
maintain the balance, of which 40 were identified as possible
or feasible states. In the next step, by solving non-cooperative
games and prioritizing strategies by decision-makers, 5
potential outcomes were identified. After the final analysis of
the model, the strongest and most desirable state among the
possible conflict states was identified. This state involves the
Iranian government supporting the optimal cultivation of
strategic crops in Afghanistan, while also providing
engineering services for the development of Afghanistan's
water infrastructure. In turn, the Afghan government would
cooperate by recognizing the Iranian government's claims and
releasing the Iranian water rights.

Keywords: Hirmand/Helmand Basin Water Dispute, Game
Theory,Equilibrium  Point,  Non-Cooperative  Solution
Concepts.
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Fig. 1- Hirmand river basin
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Table 1- Comparison of the features of non-cooperative solution concepts used in GMCR
(Fang et al, 1993)
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Table 2- Players, strategies and basic situations of analysis in Hirmand water conflict

o g 2 AniBlio 45 Judod by sLaCursg 9 B g5 pwl (USS5U - Joss

Decision makers NO Options Basic situation
1 Receiving per capita water consumption for each N
Afghan immigrant (IR)
2 Increasing the tax on commercial transactions vis- N
a-vis Afghanistan (IR)
Iran Legal follow-up of the claim of 26 m /s of rights
3 and protection of Hamon International Wetland in Y
international forums. (IR)
4 Supporting the optimal cultivation model and v
strategic and low consumption products (IR)
Refusal to accept the approved concession, store
5 water behind the dams and transfer it the interior Y
basine of Afghanistan (AF)
6 Use of oil versus water leverage (AF) N
Afghanistan 7 Accepting the approved rights and releasing water N
behind the dams (AF)
Using Iran’s engineering services in the
8 development of water infrastructure and the N

development of education and agricalture in
Afghanistan using Iran’s experiences (AF)

Table 3- The possible and feasible choices for conflict of Hirmand water conflict players (the
desirable option(Y), undesirable option (N))
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Table 4- Moves to determine the transfer of allowed statuses for Hirmand basin players
Mo g b g USG5L (51 e (SCundy JWST (s OB > -F Jgu

Decision makers NO. Options Basic situation
1 Receiving per capita water consumption for N< >y
each Afghan immigrant
9 Increa5|_ng the_ ta£x on commerual N Y
transactions vis-a-vis Afghanistan
Legal follow-up of the claim of 26 m /s of
Iran rights and protection of Hamon Y < N
3 International Wetland in international
forums.
Supporting the optimal cultivation model
4 and strategic and low consumption Y<+«—N
products
Refusal to accept the approved concession,
5 store water behind the dams and transfer it Y «—N
the interior basine of Afghanistan
6 Use of oil versus water leverage Ne——>Y
Accepting the approved rights and N
i . X +“—>Y
Afghanistan ! releasing water behind the dams
Using Iran’s engineering services in the
development of water infrastructure and the
8 development of education and agricalture N «—»Y

in Afghanistan using Iran’s experiences

(AF)
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Table 5- Prioritization of Iranian government options
Olnl 9> (dy 35 gaayglgl -0 Jgsa

Options

Accepting the approved rights and releasing water behind the dams

Refusal to accept the approved concession, store water behind the dams and
transfer it the interior basine of Afghanistan

Priority number
1 7
2 -5
3 -6
4 8
5 4
6 3if5
7 1if5
8 2if5

Use of oil versus water leverage
Using Iran’s engineering services in the development of water infrastructure
and the development of education and agricalture in Afghanistan using Iran’s
experiences (AF)
Supporting the optimal cultivation model and strategic and low consumption
products
Legal follow-up of the claim of 26 m /s of rights and protection of Hamon
International Wetland in international forums.

Receiving per capita water consumption for each Afghan immigrant
Increasing the tax on commercial transactions vis-a-vis Afghanistan
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Table 6- Prioritization of Afghan government options
OLadli] g gaaty 3 gaiaCuslyl -5 Jgia

Priority number

Options

Refusal to accept the approved concession, store water behind the dams and

transfer it the interior basine of Afghanistan

Use of oil versus water leverage

Accepting the approved rights and releasing water behind the dams
Using Iran’s engineering services in the development of water infrastructure and

the development of education and agricalture in Afghanistan using Iran’s

experiences (AF)

Supporting the optimal cultivation model and strategic and low consumption

products

Legal follow-up of the claim of 26 m /s of rights and protection of Hamon

International Wetland in international forums.

1 5
2 6
3 7
4 8
5 4
6 -3
7 -1
8 -2

Receiving per capita water consumption for each Afghan immigrant
Increasing the tax on commercial transactions vis-a-vis Afghanistan
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Table 7- Equilibrium Points of Hirmand Basin Water Dispute
Yoo g dSgn o awiBlio Jolai LI - Y Jous

Decision makers
24 37 38 39 40
Equilibrium point
Receiving per capita water consumption for each Afghan immigrant | Y Y Y Y Y
Increasing the tax on commercial transactions vis-a-vis Afghanistan | Y N N N N
Iran Legal follow-up of the claim of 26 m /s of rights and protection of v
Hamon International Wetland in international forums.
Supporting the optimal cultivation model and strategic and low N v vy v v
consumption products
Refusal to accept the approved concession, store water behind the v N N N N
dams and transfer it the interior basine of Afghanistan
Use of oil versus water leverage Y Y Y Y Y
Afghanistan | Accepting the approved rights and releasing water behind the dams N N N N N
Using Iran’s engineering services in the development of water
infrastructure and the development of education and agricalture in N Y Y Y Y
Afghanistan using Iran’s experiences (AF)
Number of stability based on non- cooperative equilibrium definitions 6 6 5 5 5
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1- Graph Model for Conflict Resolution
2- General Metarationality

3- Symmetric Metarationality

4- Sequential Stability

5- Non-Myopic Stability

6- Nash Stability
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