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Abstract

In an economy based on agriculture, which has expanded in
many developing and developing countries, the need for
comprehensive planning and planning for the use of
agricultural inputs is essential in order to maximize economic
profit. The demand for agricultural water in Iran is increasing
day by day and its supply is limited due to the presence of
Iran in the dry and semi-arid belt of the world. For this
reason, this vital ingredient in Iran is one of the most
important pillars of development, and the development of
other sectors depends on sustainable exploitation. The
purpose of this research is to determine the optimal allocation
of water resources using the fuzzy planning approach and
explain the planning axis on the water and land resource
decision variable in the city of Some Sara, Gilan province.
For this purpose, with the aim of maximizing gross margin
and due to system limitations and goals in different scenarios
and different values of A , The results showed that the
cropping pattern in the studied area was not efficient and the
acreage of bean should be increased compared to rice which
should be more limited in the pattern. In addition, rice and
beans absorbed the higher water allocations in both models. It
is recommended that for optimum use of productions factors
and the farmers' income, and since water is a limiting factor
in agricultural production compared to land, proper
scheduling must be considered.
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Table 1- Statistics of the area under cultivation and
the agricultural production in Somesara city
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Irricated Amount of Total

land (ha) Iang (ha) production Cultivation
(ton) (ha)

3326.1 28000 155630.7 31326.1
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Table 2- Data related to gross margin and inputs

per (ha)
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Name Product Fertilizer Water
(ton) (kg) consumed
(m°)
Rice 45 320 91000
Bean 3.2 190 87000
Beans 41 130 71000
Leafy 15 350 8610
Vegetables 0.9 460 447
Melon 0.6 550 5785.4
Watermelon 3.4 550 5685.3
Cucumbers 0.9 30 8542.2
Max e %,
j=1
Z A1J'X~j < éi
j=1
X;=0
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Table 4 - Model variables
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Variable Explanation

X1 Rice

X2 Bean

X3 Beans

X4 Leafy

Xs Vegetables

X Melon

X7 Watermelon

A Membership aspirations for net profit
1 goal

A Membership Aspirations for Water
1 goal

At Membership aspirations for Fertilizer
2 Goal
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Table 3- Objectives Weights in the Planning Model
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Table 5- Comparing the existing cropping pattern with the modeling results
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Name Rice Maz;:;ir?ran Beans | Vegetables | Melon | Watermelon | Cucumber | Clover
Suggested cultivation 16388.1 3255.7 3114 120 205 380 140 180
Acreage in the region 28000 641 1013 134 200 389 151 177
Changes Percentage -41.4 407.9 207.4 -10.4 205 -0.2 -7.2 1.6

Information on ideals—Table 6
Lh")lo)i ey bs.g).o Ol -F Jgde

Goal Limit allowed Ideal The present situation
Maximizing Retu 3000 89000 65000
rn on Net
Minimizing water 3000 103000 91000
Minimizing fertilizers 900 5000 78000
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Table7- The results of fuzzy goal programming model
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Water Optimal allocation

Variable |Current pattern Pattern 1 Pattern 2 Pattern 3
ﬂ{ 0.43 0.65 0.54
/q 1 1 1
T
/12 1 1 1
Rice 28000 12001.1 16388.1 15382.1
Bean 641 21007 3255.7 3025.1
Beans 1013 2104 3114 3114
Leafy 134 0 120 .
Melon 200 0 205 172
Watermelon 389 380 380 300
Cucumber 151 0 140 0
Clover 177 0 180 93
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