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Introduction

In many coastal areas, groundwater is the most important source of water supply for uses such as agriculture,
drinking and industry. Normally, the freshwater resources of these areas are exposed to the intrusion and inflow
of saline waters of the sea or the adjacent lake. Saltwater intrusion is due to the difference between the density
of fresh water and the adjacent saline water. On the other hand, in conditions where, due to overexploitation of
the aquifer recharge potential, a severe drop in the water table is created, so that the water table head is lower
than the elevation of the saline water, and the saline water transfers into the aquifer laterally or vertically due
to the hydraulic gradient. This causes more severe degradation of the aquifer water quality.

Addressing the issue of saline water intrusion in coastal areas, especially in cases where we are facing a rapid
growth of pumping from wells, is essential in terms of the aquifer water management. Management of
freshwater resources in coastal aquifers requires understanding of the dynamics of the flow system and the
geochemical evolution of the groundwater. On the other hand, identifying the chemical type of water,
classifying water for different uses and evaluating the amount of available groundwater is also useful.
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Deterioration of water quality and elevating salinity of pumping water in coastal areas usually occurs directly
due to the intrusion or transfer of saline water. Quality management of water pumped from a single well can be
performed by managing the rate and duration of pumping, in case that the quality reduction is due to the
intrusion phenomenon and upconing. However, if the increase of the salinity and under grading of the quality
is due to the movement of saline water from the lake due to the inverse hydraulic gradient and creating
drawdown in a large area of the aquifer, it is necessary to study the water balance and adapt the total amount of
the wells discharge to the aquifer recharge. At the same time, it should not be overlooked that changes in aquifer
water quality include complex geochemical processes such as the interaction of soil and water and the entry of
anthropogenic pollutants.

Overall, the purpose of this study is to understand the mechanism and the extent of the saline water movement
and intrusion from the Maharlu Lake into the aquifers around it, and as a case study, the Maharlu aquifer, the
largest aquifer around the Lake.
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