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Abstract

Proper planning and management of the cultivation pattern is essential for the management of water
resources in the agricultural sector. The purpose of the present study is to optimize the cultivation pattern of
major crops in Chaharmahal-va-Bakhtiari Province with the aim of optimizing water productivity and
considering the water footprint of wheat, barley and potatoes as the major crops of the province. Information on
the cultivated area, water consumption, water requirement, gross and net profit of these products in the period
2011 to 2021 was obtained from the reports of the agricultural Jihad of the province. Then, the objective
functions of minimizing the water footprint, maximizing economic profit and maximizing water productivity
were written and solved in the Lingo environment. Two scenarios of maintaining the current crop percentage and
maintaining at least fifty percent of the current crop were compared. The optimization results showed that in
each of the two scenarios, reducing the area under wheat cultivation and increasing the area under barley and
potato cultivation will lead to a reduction in the ecological footprint of water (4% for scenario 1 and 6% for
scenario 2) and an increase in net profit (15% for scenario 1 and 24% for scenario 2). The optimal value of the
productivity index from wheat, barley and potato cultivation in the province was 0.501, 0.553 and 4.2,
respectively. While the average value of this index during the study period was 0.403, 0.412 and 3.1,
respectively. The results of combined economic-environmental optimization are more reliable than optimization

aimed solely at increasing profits, because the goal is both to increase net profits and reduce the water ecological
footprint.
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