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Abstract: At present, China faces uneven spatiotemporal distribution of water resources and increasingly acute contradictions
between supply and demand. Traditional water resources management models still suffer from problems such as prioritizing
development over protection, fragmented institutional mechanisms, and incomplete data systems, which seriously constrain the
sustainable utilization of water resources and the health of river basin ecosystems. To address these issues, this paper
investigates the optimization of hydrology and water resources management in water ecological environment protection, with
the aim of achieving sustainable utilization of water resources through scientific management, maintaining the stability of river
basin ecosystems, and promoting the coordinated development of the economy, society, and the ecological environment. The
study proposes the establishment of an integrated intelligent management platform to eliminate information silos, the
improvement of a comprehensive legal framework for river basin management to strengthen cross-regional coordination, the
implementation of a “water-saving first” principle and rigid constraints to enhance utilization efficiency, and the refinement of
ecological flow guarantee mechanisms to advance aquatic ecological restoration.
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