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The role of market in optimum allocation of water in Shazand plain
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Abstract

Lack of water resources is one of the most important challenges in water management in the country, which is becoming more important due to
increasing demand due to population growth and agricultural development. Considering water as a valuable and real-price commodity can provide a
good way of consumption and incentives to store and protect it. The purpose of this article is to investigate the role of the market in the optimal
allocation of water in the Shazand plain. Changes in the area under cultivation of irrigated crops, yield in two cases (existence of water market and
absence of water market) in the crop year 2018-2019 were calculated and compared using Gamz software and positive mathematical programming
method. Requirements have been prepared as a library from the Regional Water Organization, Agricultural Jihad and the Management and Planning
Organization of Markazi Province. The results show that the establishment of a water market will have a positive effect of 4.33% on the gross profit of
farmers in the region. Also, growing crops such as wheat, barley, pinto beans, chickpeas, white beans and lentils are more profitable and can take up
more cultivation area. Based on the results, it is suggested that in order to optimally manage water demand in Shazand lands, the necessary basis
should be provided for the formation of water market and farmers in the region should export and trade products such as pinto beans, white beans,
chickpeas and lentils, etc. To replace more profitable products with high water consumption and low profit.

Keywords: Gross profit, Positive mathematical programming, Shazand region, Water market.
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Table 1. Under-cultivation lands in basic crop year 2018-2019 in Shazand plian according to major aquatic crops

(Hectare)
Region A~
Products Saraband Central Zaliyan Under-cultivation lands
Wheat 2010.01 4989 3398.25 10396.27
Barley 398.32 2001.12 1397.36 3796.8
Pea 31.31 124.23 598.93 754.47
White beans 592.87 400.97 461.57 145541
Potato 9.09 108.07 56.56 173.72
Pinto beans 3.03 1507.93 598.94 2109.9
Alfalfa 229.27 221291 1705.89 4148.07
Lentils 104.03 9.09 126.61 239.73
Table 2. Total lands in basic year 2018 considerng variety of crops in Saraband region
Under-cultivation — Percentage of Gross profit Gross profit
nonexistence of Ur}der—cultlvatlon Amount of land changes in nonexistence of  existence of water
Water products existence of water . -
water market market (Hectar) added (Hectar) irrigated water market market (Milion
(Hectar) cultivation (Milion riyals) riyals)
Wheat 2010.01 2038.03 28.02 14 106330.2 107812.25
Barley 398.32 427.5 29.17 7.3 12826.32 13765.13
Pea 3131 41.16 9.85 315 11412.5 15002.8
White beans 592.87 620.12 27.25 4.6 360168.53 376722.9
Potato 9.09 8.8 -0.29 -3.2 12726 12320
Pinto beans 3.03 7.3 4.27 129 1840.73 4434.8
Alfalfa 229.27 198.31 -3096 -135 27388.6 23690
Lentils 104.03 112.03 8.27 7.95 60828 65493.4
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Table 3. Total lands in basic year 2018 considerng variety of crops in Central region

Under-cultivation Under-cultivation Amount Percentage of Gross profit Gross profit
Water nonexistence of existence of water of land changes in nonexistence of existence of water
products water market market (Hectar) added irrigated water market (Milion market (Milion
(Hectar) (Hectar) cultivation riyals) riyals)
Wheat 4989 5011 22 -0.4 263918.1 265089.9
Barley 2001.12 2121.22 120.1 6 64436.06 68300.064
Pea 124.23 141.26 17.03 13.71 45281.8355 51489.27
White beans 400.97 489.16 88.19 22 243589.275 297164.7
Potato 108.07 97.11 -10.96 -10.14 175127.435 157366.755
Pinto beans 1507.93 1597.13 89.2 5.92 916067.475 970256.76
Alfalfa 2212.91 2017.65 -195.26 -8.8 264354.23 241028.469
Lentils 9.09 12.12 3.03 33.3 5301.288 7068.384
Table 4. Total lands in basic year 2018 considerng variety of crops in Zaliyan region
Under-cultivation Under-cultivation Percentage of Gross profit Gross profit
Water nonexistence of existence of Amount of land changes in nonexistencpe of water existence of water
products water market water market added (Hectar) irrigated market (Milion riyals) market (Milion
(Hectar) (Hectar) cultivation Y riyals)

Wheat 3398 3502.85 104.6 3.1 179767.425 185300.765
Barley 1397.36 1575.61 178.25 12.8 44994.992 50734.642

Pea 589.93 603.21 4.28 0.71 218309.985 219870.045
White beans 461.57 497.16 35.59 7.8 280403.775 302024.7
Potato 56.56 47.32 -9.24 -16.3 91655.48 76682.1
Pinto beans 598.94 613.3 14.9 25 363856.1 372579.75
Alfalfa 1705.89 1621.32 -84.57 -4.6 203875.619 193682.9
Lentils 126.61 129 2.4 1.9 73838.952 75232.8
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Table 5. Total lands in basic year 2018 considerng variety of crops in Shazand region (Hectar)

Under-cultivation Under-cultivation Percentage of

Water products nonexistence of water existence of water Amount of land added changes in irrigated
market market cultivation

Wheat 10397.26 10550.97 153.71 15

Barley 3796.8 4124.32 327.52 8.6

Pea 754.47 785.63 31.16 413
White beans 1455.41 1606.44 151.03 10.4
Potato 173.72 153.23 -20.49 -11.8
Pinto beans 2110.9 2217.73 106.83 5.1

Alfalfa 4148.07 3837.28 -310.8 -75
Lentils 239.73 253.42 13.69 5.71

Table 6. Under-cultivation lands and gross profit in basic year regarding existence or nonexistence of water market

Nonexistence of water market Existence of water market Percentage changes Percentage

Region Under-cultivation ~ Gross profit ~ Under-cultivation ~ Gross profit ~ Under-cultivation ~ Gross profit 0 f ¢ h.a noes

oo A AL in irrigated

(Hectar) (Milion riyals) (Hectar) (Milion riyals) (Hectar) (Milion riyals) cultivation
Saraband 3377.93 593520.89 3453.6 619241.28 75.67 25720.39 2.24
Central 11353.32 1978075.69 11485.65 2057764.018 132.33 79688.328 1.17
Zaliyan 8344.11 1456612.328 8589.77 1476107.702 245.66 19495.374 2.94
Shazand region 23075.36 4028208.91 23528.93 4153113 453.57 124904.092 1.97
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1. Generalized Algebraic Modeling System (GAMS)
2. Dynamic Stochastic General Equilibrium Models
3. Shadow Price
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