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Abstract

The decrease in rainfall and excessive exploitation of the underground
water resources of Erzuiye Jalga have caused drastic changes in the
exploitation system of the region's water resources. Since water is one of
the most important factors affecting the production and performance of
agricultural products, the efficient management of this scarce resource is
considered one of the important fields of agricultural development. The
purpose of this research is to analyze and compare the cultivation pattern
and the gross profit of farmers in two cases due to the implementation of
price and non-price water policies and the implementation of pressure
irrigation system in the fields of Erzuye city, one of Kerman province.
Irrigation water price policy (increase in water extraction cost) was
considered under scenarios of 25, 50, 75 and 100 percent. To achieve these
goals, the positive mathematical programming model was used. In order
to achieve practical results, production function with constant elasticity of
substitution and non-linear cost function were added to this model. The
required data were collected using simple random sampling method and
completing 100 questionnaires in the crop year of 1401-1400. The
obtained results showed that with the adoption of the water price policy,
the cultivated area of the crops with the least water consumption increased
and other selected crops faced a decrease in the cultivated area. Under the
last scenario, the net profit of the model decreased by 26% and at the same
time the water consumption decreased by 10.5%. Comparing this policy
with the implementation of the drip irrigation system showed that the
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. implementation of this irrigation system compared to the observed level,
- increases the net profit of the model by 30.75% and reduces the water
consumption of the selected crops by 210%.

1. Introduction

Water is one of the most important natural resources at the global level and one of the important and rare
inputs of Iran's agricultural sector. The agricultural sector in Iran is a consumer of renewable fresh water on
the one hand, and on the other hand, it accounts for 18% of the gross national product, 25% of employment.
and provides 25% of non-oil exports. Therefore, the allocation of irrigation water in the cultivation pattern
of each region should be economically efficient. (Dehghani et al., 2018)

Determining the appropriate cultivation pattern based on which maximum productivity can be obtained,
especially from the limiting factor of water, is one of the practical and scientific solutions. Also, preserving
the farmers' income, especially in the current economic conditions, is one of the important issues that should
be considered in addition to providing a solution to solve the water shortage problem; Because the solution
presented in the main agricultural decisions of each region will be optimal when it can take into account the
maximization of producers' profits in addition to the water limitation in the modification of the cultivation
pattern of agricultural products (Panahi and Philosfian, 1400).

Currently, many efforts have been made to implement policies to save water in agriculture and improve its
productivity among various parts. In order to increase water productivity, economists recommend raising
the price of water, but politicians do not accept this recommendation for cultural and political reasons (Hai
et al., 2006).

In addition to analyzing the effects of the price policy (increasing the extraction cost) of water, the present
research tries to analyze the results with the effects of pressure irrigation implementation in Erzoue city of
Kerman city, in order to be able to meet the economic expectations of the farmers of Erzuye city when the
available water is reduced and the water input is limited . Therefore, in this research, the effects of applying
the irrigation water pricing scenario with modern (drip) irrigation methods on the cropping pattern, net yield
and gross profit of Erzuye farmers are discussed by using PMP positive agricultural planning model.
Considering the fact that no such research has been done in Erzuye city so far, we hope that the results of
this research will satisfy the need of the agricultural area of Erzuye city for the development of agriculture

and the sustainability of water resources.

2. Materials and Methods

Positive mathematical programming (PMP) is an empirical estimation model that uses all available data
regardless of how sparse they are. In the PMP method, it is assumed that the combination of activities
observed in the field reflects the optimal choice desired by the farmer (Biniaz et al., 1400).

The main advantage of PMP features is only the automatic calibration of optimization models, but the
smoothness of the responses of the models to policy changes and the possibility of using very little data for
agricultural policy modeling, given the necessary and sufficient condition to calibrate the programming
model is that the objective function is at least in some of activities to be non-linear and the number of
parameters to be estimated should be equal to the set of activities to be calibrated. This can be achieved by
gradually transforming a linear objective function into a nonlinear one. This non-linearity is often sought in
costs and is introduced by adding a non-linear cost function (often quadratic) in replacement or incomplete
(behavioral terms or PMP) to the linear function (Aribas et al., 2020).

In the PMP method presented in this research, the measured objective function is presented along with the
desired limitations (except the measurement limitations). In this model, the activities at the observed level
and the binary values of the system constraints are replicated by the non-linear recalibration method (Howitt
etal., 2012).
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3.  Results
The effect of the policy of increasing the price of water on the cultivation pattern

Applying the policy of water price increase, based on the scenarios of 25, 50 and 75 percent water price
increase, will increase the area under cultivation of blue wheat, grain corn and cotton products. Also, the
application of this policy under the mentioned scenarios will reduce the area under cultivation of watermelon.
The decrease in the area under cultivation at each stage for the watermelon product can be attributed to the

water-intensive production process of this product and its low market price.
The effect of water price increase policy on net return and gross profit

With the increase in the price (increase in extraction cost) of water under the scenarios of 25, 50, 75 and
100%, the net yield obtained from each hectare of wheat, corn and cotton crops increases. This increase for
each hectare of cotton crop is significantly higher than wheat and corn. With the application of this policy,
the net yield obtained from each hectare of watermelon crop in Arzuiye city will decrease. The
implementation of irrigation water price policy under 25, 50, 75 and 100% scenarios reduces the gross profit
of the model in each stage compared to the observed level.

In the following, the comparison of water consumption in flooded systems with the application of the policy
of increasing the price of water and the pressurized system shows that the amount of water consumed in the
pressurized irrigation system is less than the amount of water consumed in the flooded system under the
application of all the scenarios considered for the increase The price of water used by farmers for growing
selected crops is an issue that expresses the fact that due to the low price of water extraction costs in Erzuiye
region, applying the policy of increasing the price of water used, compared to the pressure irrigation system,
a noticeable decrease in consumption does not create water ;But in the drip irrigation method, due to the
high efficiency of irrigation, which causes a reduction of more than 70% in water consumption, the amount
of water used by farmers is significantly reduced. This comparison shows that the application of drip
irrigation system in the fields of Erzuye city, compared to the application of irrigation water pricing policy
under different scenarios, will save much more water for farmers.

4.  Discussion and Conclusion

It can be said that the implementation of the policy of increasing the price of water through increasing the
cost of water extraction in Erzuye city, the cultivation pattern of the region towards increasing the area under
cultivation of crops such as water wheat, seed corn and cotton, which require less water than other selected
crops. , moves Also, the gross profit of the model under the scenarios of 25, 50, 75 and 100 percent increase
in the cost of water extraction is reduced by 3.44, 24.15, 22.16 and 37.13 percent, respectively, compared to
the observed level, which in the 100 percent scenario , this reduction is more noticeable in the gross profit
of the model.

By adopting the policy of increasing the price of water under the mentioned scenarios, the total amount of
water consumed in the cultivation pattern of the region will decrease significantly, and this decrease is more
severe in the scenario of 100% increase in the cost of water extraction, unlike the policy of increasing the
price of water. Implementation of the drip irrigation method in the fields of Erzuye city, in addition to
reducing the amount of water consumed by farmers in the current cultivation pattern of the region, can also
increase the net profit of the farmers in the region, so that the net profit of the model under the
implementation of the drip irrigation system It increases by 30.75% compared to the observed level.
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