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Abstract

In dry and semi-arid regions, due to the lack of continuous and high-quality surface water, most of the water
needs are met from groundwater. The shortage of groundwater in these areas is very noticeable. The Kashan
watershed, located in the central plateau of Iran, consists of two parts: salt flats, including the desert areas around Lake
Namak, and the Kashan plain. Under natural conditions, considering the groundwater level in the region, the flow of
groundwater is always directed towards the aquifer outlets and salt flats. However, excessive pumping and reduced
recharge have led to a decline in the groundwater levels and a reversal of groundwater flow, causing saline water to
infiltrate towards the aquifer. The advancement of saline water intrusion in the area leads to a reduction in the quality
of groundwater, rendering it unsuitable for various purposes. Therefore, groundwater management in the desert region
is essential to prevent concerning changes, as it serves as the only available source to meet various needs. To this end,
mathematical distribution and physics-based models such as MODFLOW, MT3DMS, and SEAWAT have been used
in this study. Quantitative modeling results indicate that groundwater levels will drop by 1.22 meters during the
modeling period. Furthermore, the modeling of water quality reveals an increase in Total Dissolved Solids (TDS)
concentrations in the eastern and northeastern regions. The modeling results show that the advancement of saline
water occurs at depths greater than the surface. An examination of various management scenarios in the study area
indicates that reducing groundwater extraction leads to an increase in groundwater levels and a decrease in saline
water intrusion in the study area. Additionally, the presence of a water transfer line from the Zayandehrud watershed
results in an increase in groundwater levels and a decrease in saline water intrusion into the study area.

Keywords: Groundwater, Modeling, Kashan Agquifer, Groundwater Resource Management, Saline Water
Intrusion.
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