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ABSTRACT

Water scarcity is a major deterrent to agricultural development. Adopting appropriate policies to
sustain this resource has become an important strategic issue in the country. One of the policies
implemented in the agricultural sector for sustainable water resources is the policy of changing the
pattern of cropping and reducing the level of water crop cultivation based on the pattern and
increasing irrigation efficiency. Accordingly, the aim of this study was to determine the
effectiveness of gradual reduction of rice cultivation area along with increasing irrigation efficiency
on economic and environmental indices in Marvdasht County. For this purpose, a Positive
Mathematical Planning Model (PMP) and calibrated based on crop area data for the year 2017-
2018 used. The method used for data collection was based on survey, documentary studies and the
use of expert opinions and experiences. The results of this study showed that the application of
water demand management policies in the context of different scenarios of reducing rice crop area,
in spite of the decrease in the economic benefits of the agricultural sector, improves the economic
efficiency index of water resources and decreases the water demand. Therefore, in order to stabilize
surface and ground water resources in Marvdasht city, it recommend to change the optimum
cropping pattern, in order to reduce the cultivation level of water crops and provide farmers with
facilities to equip their farms with new irrigation systems.

Keywords: Water Management, PMP, Crop Pattern, Irrigation Efficiency, Marvdasht.

Introduction

As water plays a key role in agriculture, any change in the rate of access to water has direct
impacts in this field. The simulation of the results shows that irrigational water demand will
increase in the 21°% century all over the world whereas the world is faced with climate change and
the rise in population. The high consumption of water in the agricultural sector in Iran (over 90% of
fresh water) and the poor efficiency of irrigation are clear indications that there is need for
improvement in this section. Great water loss in fields, inappropriate use of irrigational systems,
leakage in water channels, disproportional size of fields and the amount of water consumption and
methods of proper irrigation, improper evaluating water resources and consumption models, too
dense cereal and fruit trees fields, disregard to the amount of water and the choice of proper
product to be grown are factors that have posed problems to the management of water in
agriculture. Therefore, this paper makes an attempt to study two policies in sustainable
management of water resources: scrapping the growing rice as a product that demands high water
consumption from agricultural models and an increase of the efficiency of irrigation in Marvdasht.
To these aims, positive mathematical programming has been used.

Material and Method
Howit (1995) introduced PMP in 1995 for the first time, a program that made possible an
assessment of programming models according to base year. The general idea in PMP is the
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application of present data in dual variables which restricts linear programming to the present
activity levels. dual variables are used for the reinsertion of non-linear goal function that
reconstruct the level of observed activities by means of an optimized response to the question of
new programming what is without calibration restriction. The present paper uses PMP model to
study the effects of the elimination of growing high-water consumption products and the increase
in the efficiency of irrigation in Marvdasht. This model circumvents the common flaws in
mathematical programming models because it first simulates farmers’ behavior and then applies the
methods and thus in comparison with other models can bring about more reliable results.

Results

The results of the application of the present model show that the developed model is credible
enough to analyze different agricultural policies. The results also show by reducing growing rice in
the experiment region growing lentil, beet, tomato, onion, and sorghum s increased. In other words,
upon the prohibition of growing high-water consuming rice, farmers will turn to other productive
produce like watermelons and melon.

The results of the application of this model with changes in growing methods, has resulted in a
decrease in the consumption of water compared to base year and thus helps sustain water resources
in the region. However, owing to the limitation of water resources, considering other methods to
preserve water resources and at the same time making farmers profit is essential. To this aim, the
results of the program will be compared to the base year. In fact, resultant negative values in the
program changes show that although elimination of growing rice from the agricultural models in
Marvdasht leads to the increase in the efficiency of irrigation and saves water resources in this
region, the changes brought about in growing produces models reveal a reduction compared to the
base year.
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