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[Abstract] As a vital global strategic freshwater resource, groundwater plays an irreplaceable role in maintaining
ecosystem balance, ensuring agricultural irrigation, and supporting industrial development. However, rapid
socioeconomic development and population growth have led to long—term over—extraction, resulting in severe
environmental issues such as declining groundwater levels, aquifer depletion, land subsidence, seawater intrusion,

and ecological degradation across multiple regions. Comprehensive management of groundwater

over—exploitation areas has become an urgent priority in water resource management. This paper systematically

reviews the causative mechanisms, ecological impacts, and governance theories of groundwater

over—exploitation, while in—depth exploring the integrated five—pronged management framework
encompassing conservation, diversion, regulation, replenishment, and management. Future efforts should focus
on enhancing intelligent monitoring capabilities through multi—source data integration, advancing coupled
groundwater—surface water modeling studies, refining ecological compensation and market trading mechanisms,
and promoting refined, intelligent, and law—based groundwater management practices to achieve sustainable
utilization of groundwater resources and harmonious coexistence between humans and water systems.
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