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Abstract

The aquatic ecosystem is a crucial foundation for water security, water resource utilization, and regional ecological stability in
river basins, and its state directly reflects the interaction between human activities and natural water systems. In recent years,
under the background of urbanization, industrial restructuring, and intensive water resource development, the ecological structure
of various types of water bodies in China has been disturbed to varying degrees, and the issue of aquatic ecosystem degradation
has gradually shifted from individual water quality exceedances to systemic functional impairments. Focusing on the restoration
of aquatic ecosystem integrity and the coordinated improvement of water environment quality, the national level has continuously
advanced comprehensive management practices at the basin level, forming a multi-path parallel technical system. Based on a
practical perspective, this paper systematically analyzes the connotation of aquatic ecosystems, the necessity of governance, and the
application of typical technologies, aiming to provide actionable technical references for subsequent engineering implementation.
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