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Abstract

To deal with different water conditions, a model was developed to determine the optimal irrigation level and the
optimal cropping area for major agricultural crops in lands of Moghan irrigation and drainage network in
downstream of Aras Dam. In this model, in the stochastic conditions, with considering the uncertainty of
required water supply, decision variables (optimal irrigation levels and optimal planting area in certain time
steps) are obtained using stochastic dynamic programming (SDP) method. Expected value of the maximum
profit from planting crops is considered as the return function. Also in deterministic conditions, the model was
run by considering 4 scenarios. The results show the superiority of cropping pattern and optimal irrigation levels
(even in water deficiency conditions) in terms of all studied factors compared to the common cropping pattern
(even without water deficiency) in the region. Minimum value for factor of the required water per hectare is
related to scenario 2 (cropping of low water requirement crops with pressurized irrigation in deterministic
conditions) which is equal to 5368.14 m3. This factor in scenarios 1, 3 and 4 is 9079.78; 13496.25and 9211.73
m3 respectively and in the common cropping pattern in the region is 10900m3. Maximum value for factor of
profit per hectare is related to scenario 2, equal to 102 million Rials. The mentioned factor for scenarios 1, 3 and
4 are 96.5, 73 and 89.5 million Rials, respectively.

Keywords: Optimal cropping area, Optimal irrigation level, Stochastic dynamic programming, Moghan plain.
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