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Abstract

In this study, a multi-objective simulation model was presented and six scenarios were defined based on the
groundwater budget for optimal exploitation of Shahryar plain aquifer. For this purpose, first, using the GIS based models
and using fuzzy and weight methods, the regions with high water and low water in the study area were identified in order
to prioritize resources and uses. Then the desired scenarios were simulated and evaluated by the (GMS) model. Finally,
in order to increase the accuracy of the research results, the (TDS) concentration and the groundwater budget were
simulated using the artificial neural network model (ANN). According to the results of fuzzy and weighted methods, the
areas of Rabat Karim, then Islamshahr and finally Shahryar were identified as low water areas. Based on the obtained
results, the unsteady state budget and verification were calculated as -344.68 and -109.98 (MCM), respectively. The third
scenario with a budget of 203.33 (MCM) was chosen as the best scenario and the budget resulting from that, ratio to the
budget resulting from the model (GMS) and the neural network for the year 95, has increased by 284.87 percent and
284.83 percent respectively. Also, the concentration of total dissolved solids in the groundwater obtained from the desired
models in the entire study period was estimated by 655 and 651 mg/liter on average. The criteria of correlation coefficient
and determination coefficient obtained from neural network models for groundwater budget and total data were estimated
to be equal to one and for the total dissolved solids concentration of groundwater were estimated to be 0.997 and 0.994,
respectively. In the present research, the multi-objective simulation pattern as a comprehensive and practical method by
providing new simulation methods has the ability to support several effective scenarios and leads to increase the stability
of the groundwater system.

Keywords: Artificial neural network (ANN), GMS model, Groundwater potential, Optimal planning.
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