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Abstract

The regional water markets as economic instruments, promote
the development of decentralization and optimal allocation of
water resources among farmers. For this purpose, in present
study the effects of forming regional water markets in Sistan
region were investigated and the potential of irrigation water
transfer under stressed irrigation conditions in the region were
analyzed. For this purpose, an economic-hydrologic modeling
system was employed comprising of positive mathematical
programming (PMP) model and constant elasticity of
substitution (CES) production function approach. The data and
information used for this research were cross-sectional and
related to the 2015-2016 crops which were collected from
relevant authorities in Sistan region. The presented economic-
hydrologic modeling system was solved in the GAMS 24.1
software. The results showed that with establishment of the
regional water markets in Sistan region, in addition to the
supply-demand balance for irrigation water and equilibrated
water trading among the studied regions, the acrage of wheat
and barley was increased and the acrage of alfalfa, onion,
watermelon and melon was decreased compared to the
conditions without water market. This result provided the
possibility of lands development up to 23.4 percent compared
to the base year conditions. The farmers’ total net profits were
also improved under conditions of establishment of regional
water markets and changed from 22039 to 23242 million rials.
It is suggested that the supportive and constructive role of
regional water markets, provids the required grounds to
establish and optimally use this mechanism in Sistan region
and other regions in the country where shared water resources
is being used.
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Fig. 1- The geographical location of the Sistan
region and citis located in it
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Table 1- The acreage of products in Sistan region during the base year of 2015-2016 (hectare)
()U’S& Wo).g) IVAF-A0 @b Jlo )3 lugw adhin )5 OY gasme CulS g j o - Jos

Studied regions

Total Acreage

Products Zabol Zahak Hirmand
Wheat 26340 6972 7430 40742
Barley 11800 4716 5682 22198
Alfalfa 4368 1325 1609 7302
Onion 2530 1045 950 4525
Melon 1862 973 927 3762
Watermelon 1450 894 964 3308
Total Acreage 48350 15925 17562 81837

Table 2- Total available water resources in Sistan region during the base year (million m?)
(cxSo yo ygen commi 32) b JUoo (b (ylmmpan it 55 o yiard BB O @ilin JS -F Joua

Surface and underground Study regions

water resources Zabol Zahak Hirmand Total
Private deep wells 33.49 8.16 9.24 50.89
Private semi-deep wells 20.65 6.37 7.51 34.53
Governmental deep wells 14.36 3.02 4.18 21.56
Channels and diversion dams 54.40 13.59 11.72 79.71
River and accumulated water 125.3 47.60 53.19 226.09
Qanat and springs 37.14 12.09 11.84 61.07
Total available water 285.34 90.83 97.68 473.85

Table 3- Feasibility matrix of water trade between studied regions in Sistan
O b 55 axdllne 3590 Gblio oy O wiw g 315 _Buiuw 0] gaus yilo = Jgun

Export- Import Zabol Zahak Hirmand
Zabol 0 1 1
Zahak 1 0 0

Hirmand 1 1 0
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Table 4- Volume of traded water between studied regions in base year (million m®)
(o o (ygubeo) aly Jlw )3 anlllae 3,90 (gblio (s 0w Siww g 313 Of o> —F Jooo

Studied region Volume of water entered  Volume of water allocated Net trading
Zabol 89.47 35.182 54.288
Zahak 52.19 27.034 25.156

Hirmand 137.64 56.729 80.911
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Table 5- Total cultivated lands in Sistan under the conditions of existence and absence of water markets
Ol Glayl5l 3929 oo 9 3929 bl pud Cod (e dilaie 43 CuilS 1§ (o)) Eg02m0 -0 Joua

Studied No water market”  Existence of water Land Percentage of land
regions markets™ changes™ changes

Zabol 48350 51314 2964 6.13

Zahak 15925 14968 957 -5.97
Hirmand 17562 19023 1461 8.31

Total 81837 85305 3468 4.23

* Kk Kkk:

In terms of hectare
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Table 6- Total acreage of agricultural products in Sistan after the establishment of water market
@1 150 )il 51 s U dllaio )3 (€15 SY guatms CUlS i ;5 gl Eg02m0 =7 Jo>

Products No watgr Existence of** Land " Percentage of land

market water markets changes changes
Wheat 40742 43382 2640 6.47
Barley 22198 24384 2186 9.84
Alfalfa 7302 6255 -1047 -14.30
Onion 4525 4417 -108 -2.38
Melon 3762 3669 -93 -2.47
Watermelon 3308 3198 -110 -3.32
Total Acreage 81837 85305 3468 4.23

* Tk Kkke

In terms of hectare
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Table 7- Total farmers’ gross margin in condition of existence and absence of water market in Sistan
Ol alllio 45 O 415U 5959 eus 9 3939 Lasl pud Cod (45,9WiS (AIBL 035L Eg02e Y Joua

Studied Gross margin No  Gross margin Existence  Gross margin  Percentage of Gross
regions water market * of water market ™ Changes ™ margin chenges
Zabol 131.20 139.83 8.63 6.57
Zahak 42.61 40.75 -1.86 -4.36
Hirmand 46.58 51.85 5.26 11.30
Total 220.39 232.42 12.03 5.46
5757 n terms of 100 milion rial
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Fig. 2- Potential impacts of establishment of regional water markets in Sistan
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1- Positive Mathematical Programming
2- Hydrological Economic Modeling
3- Exponential Cost Functions
4- Quadratic Cost Function
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