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Abstract

In the recent decade, the occurrence of regional dust storm
which is partly originated from drying Mesopotamia Wetlands
(especially Hawizeh Wetland) had significantly increased in
west of Iran and caused a lot of problems in impacted areas.
Dust storm is a cross-border phenomenon so an international
solution is required to assess and control it. The aim of this
study is to evaluate the use of cooperative (partial bankruptcy)
and non-cooperative (Nash method) game theory in allocating
Hawizeh Wetland environmental water right in different water
allocation scenarios for Iran, Irag and Turkey. The results
indicated that the best option to encourage Turkey to release
more water from the Tigris to provide environmental water
rights of Hawizeh Wetland is Iran-Iraq coalition to reach an
integrated political and economic agreement with Turkey. By
comparing cooperative and non-cooperative methods, it was
revealed that the non-cooperative method allocates larger
shares of water to Iran compared to cooperative method. The
proposed method of this paper can be used to evaluate supply
of environmental water rights for trans-boundary waters.
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Table 2- Matrix of different scenarios with relative strength of the players
OUSE 5L (ommed ©)a8 L iliseo (gogs L (pu yilo =T Jgu

scenario
S1 Sz S3 S4 Ss Se Sz Sg
Relative Turkey (c;) 1 2 1 1 2 1 2 0.39
strength of Iraq(c;) 1 1 2 1 2 2 1 0.44
|
players Iran (cs) 1 1 1 2 1 2 2 0.17
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Table 3- New values for minimum player

desirability (BCM)
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Table 4- Optimal values for players in different scenarios (BCM)
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S Ss 13.229 27.208 6.643
@ Ss 12.381 27.208 7.491
S 13.229 26.361 7.490
Se 13.176 27.395 6.509
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Table 5- Minimum initial desirability of players in
the Nash model (%0)
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Scenarios Turkey Irag Iran
S1 81.939 77.041 90.790
S2 86.406" 76.031 86.347
Ss 79.703 79.063" 86.340
Sa 79.704 76.030 99.689"
Ss 83.727 77.849 83.647
Se 78.361 77.849 94.352
S7 83.727 75.425 94.348
Ss 83.391 78.385 81.984
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*Maximum value of the minimum initial desirability of players in
different scenarios
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Table 6- Allocated water to each player (BCM)
O3l 2 4 a8l panass Of gz Gliee =5 Sy

(BCM)
PRO AP RA
Turkey 12.67 11.48 11.31
Iraq 28.04 30.61 30.47
Iran 6.37 4.99 5.37
Sum 47.08 47.08 47.08

Table 7- Supplied water to the minimum
desirability of each player (%)

OS3U 52 5L JBlas 5l ouwd el oy Y Joua

PRO AP RA

Turkev 80 73.0 715

Iraq 80 87.6 87.2

Iran 80 63.0 66.8
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