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Sustainable Methods of Artificial Groundwater Recharge

Abstract

Artificial recharge of groundwater is considered one of the most effective strategies for
water resource management and combating water scarcity, particularly in arid and semi-
arid regions. In recent years, due to decreased precipitation and excessive extraction of
groundwater, the water table in these regions has significantly declined. Recharging
aquifers through various artificial recharge methods has gained considerable importance
as a practical solution to this issue. This study investigates both direct and indirect
methods of artificial groundwater recharge. Direct methods include techniques such as
infiltration basins, recharge wells, percolation tanks, and recharge canals, which
purposefully transfer water into subsurface layers. Due to their high efficiency and ability
to be precisely controlled, these methods are suitable for areas with urgent needs for
aquifer replenishment. In contrast, indirect methods involve approaches such as
streambed modification, earthen dams, vegetative cover, subsurface barriers, and reverse
drainage systems, which utilize natural processes to enhance water infiltration. These
methods are generally more cost-effective and environmentally compatible, making them
suitable for long-term and large-scale recharge projects. This research is a review article
based on the analysis of previous studies conducted in this field. It compares and evaluates
various recharge techniques. The findings indicate that the selection of an appropriate
artificial recharge method depends on the hydrogeological conditions of the region,
available resources, and planning objectives. Moreover, integrating both direct and
indirect methods within a comprehensive water management framework can enhance the
efficiency and sustainability of groundwater resources. Finally, the study emphasizes the
importance of accurate evaluation, protection of water quality, and community
participation in the successful implementation of artificial recharge projects

Keywords: sustainability, Artificial recharge, direct methods, indirect methods, water
resource management,
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Impact of Artificial Recharge on Groundwater Level Over Time
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