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Abstract :

Efficient water resource utilization has become a pivotal direction for water conservancy development

in the new era. Water—saving engineering design serves as a critical component to enhance resource

efficiency and ensure sustainable operations of hydraulic projects. Centered on optimal water resource

utilization, this study systematically outlines design principles encompassing supply—demand alignment,

ecological safeguards, and multi-functional synergy. It conducts in—depth analysis of practical

challenges including topographical-hydrological constraints, fluctuating water demands, inadequate

technical-engineering compatibility, and structural durability limitations. The research proposes targeted

optimization strategies featuring precise terrain adaptation, intelligent adaptive regulation, integrated

technology-structure integration, and durable substrate reinforcement. These findings aim to provide

theoretical references for scientific planning, standardized design, and efficient implementation of

water—saving hydraulic projects in China, thereby promoting regional water resource conservation and

high—quality development of water conservancy initiatives.
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