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Abstract

Groundwater, as an important water resource, exhibits significant differences in its replenishment mechanism due to different
geological conditions. This study aims to explore the groundwater recharge mechanisms under three typical geological conditions:
karst areas, sandstone areas, and granite areas. Through field investigations, laboratory analysis, and numerical simulations, the
performance of precipitation recharge, surface water recharge, and artificial recharge under different geological conditions was
analyzed in detail. The research results indicate that different geological conditions have a significant impact on the efficiency and
mode of groundwater recharge, providing a scientific basis for effective management of groundwater resources. The conclusions and
recommendations of this study can provide valuable references for water resource managers in different regions.
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