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Water resources planning in Karkheh basin according to the agricultural
GDP, equality in the distribution of agricultural and the supplying of
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Abstract

In the study of water resources development projects, in addition to technical issues, economic, social and environmental aspects should also be
considered. Therefore, the use of simulation model is the key to develop a reasonable stratg[gy and to decide on the future of water resources in each
region. To simulate Karkheh basin, MODSIM model is used as a decision support system. Two main types of policies are investigated, one related to
the pattern of water consumption in terms of minimum, medium and maximum consumdptlon, and the other related to how to develop basin dams and
add them to the silstem. The economic, social and environmental indicators used to study each of the scenarios include the area under cultivation, the
GDP from agricultural sector, the environmental flow to maintain the Hoor al-Azim wetland and, most importantly, the Williamson coefficient, which
examines the issue of reducing economic inequality and equilibrium in the distribution of agricultural income among the provinces of the Karkheh
basin. Finally, usin% the multi-criteria decision—makin% methods (MCDM) called AHP and and also the MCDM software Super Decision, the
results are compared and the policies ranked. The results show that in both AHP and ANP methods, scenarios including the development of the under
study dams and minimal water consumption (which is an ideal scenario) and then the scenario of d’evelopment of under study and construction dams
in medium water consumption, respectively, are the best policies for planning in the basin based on the considered criteria.

Keywords: AHP, Karkheh basin, MCDM, MODSIM, Water resources allocation, Williamson index.
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Figure 2. Location of the Karkheh basin and provinces
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Table 1. Coefficients of conversion of GDP and number
of farmers in the provinces of the Karkheh basin

Coefficients of conversion
Area under

Provinces GDP per  Number of farmers A
cultivation
farmer per hectare

Hamedan 451.199 0.604 138449
Lorestan 276.345 1.057 99810
Kermanshah  310.993 0.179 586171
Kordestan 259.898 0.663 16054
Markazi 456411 0.667 30981
Khouzestan 462.562 0.093 436547
Ilam 294.461 0.224 211789
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Table 2. Scenarios description

Scenario Development in Agriculture water
oo . L ) ) index the basin demand
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Table 3. Simulation model results

Area under cultivation (Hectare)

Provinces S1 S2 S3 S4 S5 S6 S7 S8 S9
Hamedan 138428 141620 139307 137463 137302.1 137526 137150.6 137020.3 137165
Khouzestan 436547 383243 407446 436547 405477.3 405318 395777.9 340387.5 337800
Kermanshah 586171 589505 602911 586027 588198.6 600006 585429.8 586178.6 591682
Tlam 211789 161078 196156 211789 182407 190306 171019.9 116262.2 117305
Lorestan 99810 135890 100333 98852 98886.67 99826 98785.91 98949.58 99335
Markazi 30981 30981 30981 30981 30981 30981 30981 30981 30981
Kordestan 16054 16054 16054 16054 16054 16054 16054 16054 16054
Basin 1519780 1458371 1493188 1517714 1459306.67 1480017 1435199.11 1325833.18 1330323
GDP (Billion Rials)

Provinces S1 S2 S3 S4 S5 S6 S7 S8 S9
Hamedan 37766.5 38637.4 38006 37503.2 37459.2 37520 37417.9 37382.3 37422
Khouzestan 18894.7 16587 17635 18894.7 17549.9 17543 17130.1 14732.4 14621
Kermanshah 32742 32928 33677 32734 32855.3 33514 32700.6 32742.4 33050
Ilam 14006 10652.4 12972 14006 12062.9 12585 11309.9 7688.6 7758
Lorestan 29160.5 39701.7 29313 28880.7 28890.7 29165 28861.3 28909.1 29022
Markazi 9473.8 9473.8 9473/8 9473.8 9473.8 9947 9473.8 9473.8 9473.8
Kordestan 2767.6 2767.6 2767.6 2767.6 2767.6 2767.6 2767.6 2767.6 2767.6
Basin 144811.4 150749.2 143846 144260.4 141059 142570 139661 133696.9 134113
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Figure 3. Changes in the williamson coefficient
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Table 4. Ratings of scenarios by AHP method

Scenario Ideals Normals Raw Rank
S1 0.99 0.11 0.04 2
S2 1 0.11 0.04 1
S3 0.98 0.11 0.0 4
S4 0.96 0.11 0.04 5
S5 0.95 0.11 0.04 6
S6 0.98 0.11 0.04 3
S7 091 0.10 0.04 9
S8 091 0.10 0.04 8
S9 0.93 0.10 0.04 7
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Figure 4. Changes of Karkheh basin outflow
(Hoor inflow) compared to scenario number 4
(current scenario)
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Table S. Ratings of scenarios by ANP method

Scenario Ideals Normals Raw Rank
S1 0.975909 0.112735 0.056367 4
S2 1 0.115518 0.057759 1
S3 0.986834 0.113997 0.056998 3
S4 0.96289 0.111231 0.055615 6
S5 0.96582 0.111569 0.055785 5
S6 0.990935 0.114471 0.057235 2
S7 0.928154 0.107218 0.053609 7
S8 0.919036 0.106165 0.053082 9
S9 0.92710 0.10709 0.05354 8
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