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Food production is closely linked to water availability. In this context, water—food
nexus modelling was conducted using system dynamics, based on water, food,
and population data, with an emphasis on sustainability through analysis of
supply and demand differences during the period 2001-2046, using VENSIM
software in the Sarab Seyed Ali watershed. After structural and behavioral
validation, the results showed that water resources over the 45-year period would
decline by 1.57 billion cubic meters, most of which is due to groundwater
depletion. For food resources, from 2001 to 2031, food sustainability improved,
so that by 2031 food supply exceeded demand by 715 thousand tons. However,
between 2031 and 2046, this trend reversed, and food accumulation in 2046
reached 485 thousand tons, reflecting a reduction in food reserves compared to
2031. Sensitivity analysis, considering regional conditions, identified the
cultivated area of beet as the most influential factor in the model. Moreover, four
scenarios: baseline, crop pattern change, wastewater system development, and
livestock and poultry management were applied to the model and evaluated.
Comparing the results of the three scenarios with the baseline (Scenario 1)
showed that Scenario 3, with a reduction of 1.03 billion cubic meters in water
resources, and Scenario 4, with an increase of 2.08 million tons in food supply,
could enhance sustainability compared to the other scenarios. Therefore, adopting
systemic and practical strategies within the framework of management policies
can significantly improve sustainability.
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