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3- Positive Mathematical Programmin
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Table 1. Crops cultivated area of water cooperatives in Golestanl dam (ha).

ol
o ¢ okls ¥ okdS Y okudS Y okl8 Cooperatives
Total Golestan 4 Golestan 3 Golestan 2 Golestan 1 Jsaee
Crops
& S
1765 348 465 531 421
Irrigated Wheat
x5
2152 531 260 160 1201 m2 ¢
Rainfed Wheat
1
527 28 123 332 44 S
Irrigated Barley
521 99 159 53 210 27
Rainfed Barley
854 89 22 30 713 et
Forage corn
33 5 4 20 4 sl =0
Maize
s Tl
453 294 23 20 116 Ranaladiiis
Summer watermelon
Iy g5 &l gk
173 61 25 4 83 b s
watermelon
63 52 2 0 9 e el wlpin
Spring watermelon
6545 1508 1084 1150 2803 g

Total
(V) 0kdS a0l O sl slacs i sl
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Table 2. The results of cropping pattern in PMP model for water cooperatives of Golestan 1 dam (ha).

sl
£ okl Y okus Y okdS Vokl8 Cooperatives
Golestan 4 Golestan 3 Golestan 2 Golestan 1 J sas
Crops
Tl
3473 4655 531 4215 ot f
Irrigated Wheat
L8
531.3 260 160.1 1200.5 m3f
Rainfed Wheat
i
28 1235 332.2 445 o
Irrigated Barley
99.5 159 53 210.3 2 o7
Rainfed Barley
89.3 22.1 29.7 713.4 we
Forage corn
[l &
47 3.9 19.8 4 e =
Maize
sl Tl sk
294 232 204 116.3 Sl el el
Summer watermelon
2ot aslo:
61 25 3.6 83.4 b sk
watermelon
1 T HPRW
51.8 17 0 8.7 e el ot
Spring watermelon
1507.1 1083.9 1149.9 2802.8 g

Total
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Table 3. Different scenarios of evaluation the water pricing policies in downstream of Golestan1 Dam.

Sl 5
Type of policy

S
Pricing Method

La 5 sbes o las
Scenario No.

s a (sl s pe Layl 5 T a3
Water price in Base year
Ol Cad (ghays 00 5l 58l
50% increase
Sl o3 Ve 5l
100% increase
Ol Cad oy V00 il 5l
150% increase
Ol Cad (o yn Yoo il 5l
200% increase
Juy e adlae s OF CaSo o o s
300 Rials/M®
Ol Cad oy 00 il
50% increase
Ol b o yn Ve
100% increase
Ol Cad oy V00 il 5l
150% increase
NSRUNCEEWSIS SRR
200% increase
(ool pym 53 51 ok o5 SO)
1/3 Scenario 1 & 2/3 Scenario 6
Vsl o5 535 Y 05l £ SO)
1/3 Scenario 2 & 2/3 Scenario 7
A sl o5 53 5T 505k £ 50 S5)
1/3 Scenario 3 & 2/3 Scenario 8
(A ool pym 53 58 gk o5 SO)
1/3 Scenario 4 & 2/3 Scenario 9
O b o 52 50 55k o5 SO)
1/3 Scenario 5 & 2/3 Scenario 10
Qb 30 S5 sl 0 )
1/2 Scenario 1 & 1/1 Scenario 6
Vsl 30 S 5 Y sl p0 SO
1/2 Scenario 2 & 1/1 Scenario 7
A sl 0 K 5 Y sl 20 )
1/2 Scenario 3 & 1/1 Scenario 8
(A sl 0 K 5 8 sl 00 )
1/2 Scenario 4 & 1/1 Scenario 9
O b 292 G 50 ol 230 )
1/2 Scenario 5 & 1/1 Scenario 10

(o) b @bl 23
Area-Based method
(o) (b bl sy
Area-Based method
(o) (b bl sy
Area-Based method
() b LT 25,
Area-Based method
() b LT 2,
Area-Based method

e bl sy
Volumetric method

e bl sy
Volumetric method
sz 5T i,
Volumetric method
sz 5T i,
Volumetric method
e bl ass
Volumetric method
=S5 bl sy
Combination of both
oS5 okl )
Combination of both
oS5 okl )
Combination of both
=S5 bl sy
Combination of both
eSS &bl 23
Combination of both
S5 Skl Lo
Combination of both
S5 Skl s
Combination of both
eSS &bl 23
Combination of both
eSS &bl 23
Combination of both
=S5 Gkl Lo
Combination of both

10

11

12

13

14

15

16

17

18

19

20

A
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Table 4. The price of water in the downstream of Golestan (1) dam in Gonbad-e Qabus.

O o bl Jb) F cnd Jypame £ 5
Water Price (Rials/ha) Crops
L8
974500 ¢
Wheat
817400 27
Barley
1013300 Ssle s
Forage corn
1251200 glels =02
Maize
975600 Sl e s
Summer watermelon
2734700 Sh ot
watermelon
1045600 b o ok

Spring watermelon
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Table 5. Total acreage of crops in cropping pattern based on PMP model with different scenarios (ha).

& ¢ okls ¥ okdS Y okuls V okS Lo sl o 5lacs PR ALONCRYS
Total Golestan 4 Golestan 3 Golestan 2 Golestan 1 Scenario No. Pricing Method
6543.7 1507.1 1083.9 1149.9 2802.7 1

6112.8 12145 1086.1 1146.8 2665.5 2

6088.2 1211.9 1088.1 11435 2644.6 3 s o
6063.7 1209.5 1090.1 1140.3 2623.7 4 Area Pricing
6039.1 1207.0 1092.1 1137.0 2602.8 5

6031.2 1209.2 1062.2 1140.1 2619.7 6

5961.5 1202.8 1060.7 11325 2565.5 7

5892.6 1196.5 1059.9 1124.9 2511.2 8
5824.8 1190.2 1058.9 1118.6 2457.0 9 Volumetric Pricing
5759.6 1183.8 1057.1 1115.9 2402.8 10

6017.4 1207.6 1065.5 1138.3 2605.9 11

5936.5 1200.4 1061.4 1129.9 2544.8 12 Jsl =S5 o
5858.2 1193.2 1059.8 11215 2483.7 13 N X7
5782.9 1186.1 1057.6 1116.6 24225 14 Combination Pricing 1
5703.2 1172.8 1055.4 1113.6 2361.4 15

6010.3 1206.7 1067.3 11374 2598.8 16

5925.8 1199.1 1063.9 1128.6 2534.1 17 053 S5 s
5839.9 11915 1059.2 1119.7 2469.5 18 Y )
5761.2 1183.9 1056.9 1115.6 2404.8 19 Combination Pricing 2
5662.9 1155.8 1054.6 1112.4 2340.1 20
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Table 6. Percentage changes in cropping patterns in the implementation of the PMP model in different scenarios.

L £olls T okdS Y oS VokdS  bbeeled e s
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Table 7. The Consumption water and percentage in the cropping pattern based on PMP model in different scenarios.
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% Change Used water (MCM) % Change Total acreage (ha) Scenario No. Pricing Method
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Figure 1. The amount of water demand in different ways water pricing.
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Abstract

Background and objectives: Water as the most scare input in the production of agricultural
products is not only a limiting factor for agricultural activities, but also is obstacle to other
economic and social activities. The limited water resources of Iran, regardless of inter-year
variations, are almost constant. Water supply of different sectors faces a lot of constraints with
increasing population and development in different dimensions and rising standards of living.
So, we need to look for suitable solutions for water demand management. Implementing
policies that increase the incentive for consumers to save and prevent the loss of consumption of
this valuable input is very effective and important. One of these policies is the pricing of water
resources in different ways in the agricultural sector. Investigation of internal studies on water
valuation shows that there is a great difference between the economic value of water and paying
farmers for water. Water pricing policies based on the economic value of water can be effective
in allocation and optimal use of water. Therefore, it is necessary to do various studies in order to
apply appropriate policies to the climatic conditions of different regions. Pricing policies in
different parts of the country in most cases are used only by area pricing. Due to the problem of
water crisis, the growing demand, and the gap between water supply and demand, area-based
pricing method does not provide sufficient incentives for optimal use of agricultural
water. Therefore, this study examines the different methods of water pricing such as area
pricing, volumetric pricing and combination of both. Therefore, this study examines the
optimal consumption of water resources for the purpose of water and soil conservation in
Gonbad-e-Kavous County, Golestan province. This syudy considered the volumetric pricing and
composition of volumetric with area-based methods in addition to area-based pricing method
that is the innovation of this study.

Materials and methods: Since that different agricultural policies can not be investigated and
analyzed in the laboratory environment, so the potential effects of these policies should be
investigated by appropriate instruments of policy before, during and after the implementing of
policy. Therefore, due to the importance of the subject, in this study, the Positive Mathematical
Programming (PMP) model is used to simulate farmers' behavior in the downstream lands of
Golestan Dam (1) in Gonbad-e-Kavous County, in the implementation of various water pricing
methods such as Area-based, volumetric and mi combined of them. In this study, data were
collected using random sampling method and 20 scenarios were investigated. The GAMS
software package is also used to analyze the information in this study.
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Results: The results of this study show that water demand in all three methods (area-based,
volumetric and combined) will decrease from 22.6 to 48.8% as water price rises in different
scenarios. The highest water demand reduction is related to the combined, volumetric and
area-based water pricing method, respectively.

Conclusion: Applying appropriate water pricing methods makes water be distributed optimally
between users based on the value of marginal product and provides incentives to save and
prevent loss. Therefore, based on the results of this study, it is recommended to use a volumetric
and area-based pricing method in combination.

Keywords: Golestan 1 Dam, Positive mathematical programming (PMP), Water consumption,
Water pricing
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