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Abstract

Sustainable water resources management in most river basins needs appropriate techniques to
implement the conjunctive use of surface and groundwater resources with consideration of
uncertainties. In this study, first a linear fuzzy optimization model was used to find the optimal
surface and groundwater withdrawal. Then, by using the results of this model, a Fuzzy
Inference System (FIS) was developed to determine the groundwater withdrawal,
automatically. The capability of this approach is studied in the Astaneh-Kouchesfahan Plain in
north of Iran. To do this, the groundwater of this Plain was simulated using MODFLOW code.
Then, two fuzzy optimization methods were developed to minimize the water shortage. Results
showed that the average water shortage was equal to 215 and 138 MCM according to current
water withdrawal and the best solution for the fuzzy optimization model which was 22.0% and

14.6% of the water demand, respectively. The results of the optimization model were used to
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