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Abstract

In recent years, population growth and economic development
all around the world has led to an increase in water demand
and it has been a serious challenge to its management,
particularly, in Shared River Basins. Game theory is one of the
most substantial means of conflict resolution and reaching
equilibrium in a system. In the present study, the players'
strategies were analyzed through the non-cooperative
approach of game theory in the shared basin of Harirud. At
first, a comprehensive linear programming model was
developed to calculate the player's net profit. Then the players
profit was calculated considering the defined non-cooperative
scenario. In the next step, the players’ strategy was carried out
using different approaches to analyze each of these methods
and their stability. The concept of intensive compensation was
also used to examine the possibility of changing the
Afghanistan's approach from non-cooperative to cooperative.
The results showed that in non-cooperative approach, Iran's
profit is reduced from 7.8 million dollars to 44 million dollars
that is about 45 percent. Similarly, the intensive compensation
approach can change the strategy of Afghanistan from non-
cooperative to cooperative. Therefore, according to Pareto's
optimality, it is possible to increase 40 percent of Iran’s profits
without reducing profits in Afghanistan.
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Fig. 1- Harirud shared basin among Iran, Afghanistan and Turkmenistan
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Table 1- The crop pattern in Harirud Basin (%)
(Toossab Consulting Company, 2011; FAO, 2012) (7)) 393y ad 9> 45 CulS (591 -Y Joui>

Crop type Wheat Barley  Sugar beet  Cotton Cucurbits Alfalfa  Corn Rice Other
Iran 34 18.7 1.3 24.2 9.2 4.2 29 - 5.5
Afghanistan 34 - - 21 - - - 45 -
Turkminestan 60 - 1.25 37 - - - 1.25 -

Table 2- The water demands for agricultural sector in Harirud basin (MCM/month)
395238 dbg )3 dlo 45 S o (yasbe s 2 (65,9U8S Sy (ol LT Jgue
(Toossab Consulting Company, 2011; FAO, 2012)

Month Iran agricultural sector Afghanistan Turkmanistan agricultural
agricultural sector sector
October 11.55 21.94 13.80
November 5 4.40 2.78
December 2.03 2.27 0
January 4 4.40 2.78
February 9 11 6.95
March 62.40 65.26 38.92
April 95.15 177.81 70.12
May 98.95 195.30 82.90
June 106.47 214.90 71.32
July 76.80 213 70.20
August 52.85 132.81 49.80
September 4 0 0.75
Toatal (MCM/Y) 528 1043 410
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Fig. 2- The net profit of players based on historical water right in Harirud Basi (Million Dollars)
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Table 3- Matrix results of profit values (Millon Dollars)
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Motivational Compensation (1) 6.1 4.3 27 6.3
I ) (D
Non-Motivational Compensation (2) 78 26 4.4 4.3
Motivational Compensation (1) 0.67 0.46 0 1
- : (W)
Non-Motivational Compensation (2) 1 0 0.33 0.54 :
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Table 4- The Summary of stability analysis in different equilibria
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Strategy A-1 B-1 A-2 B-2
Players IR AF IR AF IR AF IR AF
Nash - - - v v - v v
GMR v v - v v - v v
SMR v v - v v - v v
SEQ v v - v v - v v
Limited-Move Stability 4 4 - v v - - -
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1- General Meta-Rationality
2- Symmetric Meta-Rationality
3- Sequential Stability
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