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Research on Optimization of Water Conservancy Engineering Planning and
Design from the Perspective of Comprehensive Watershed Management
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Abstract : Under the guidance of the ecological civilization construction strategy, comprehensive watershed
management provides a systematic and holistic new framework for the planning and design of water
conservancy projects. Traditional planning tends to focus on a single engineering objective, which
can easily lead to a disconnect with watershed ecological protection and social coordination. This
study is based on the perspective of comprehensive watershed management, aiming to systematically
explore the optimization theory and methods of water conservancy engineering planning and design.
By analyzing the intrinsic relationship between the two, the limitations of traditional design in terms of
goal coordination, ecological integration, and adaptability are revealed, and optimization paths are
proposed from core dimensions such as multi-objective trade—offs, ecological hydrological coupling
design, and embedded adaptive management mechanisms. The study emphasizes the need for
water conservancy engineering design to shift from the "engineering center" to the "watershed system
center", strengthen nature based solutions, and enhance the comprehensive contribution of engineering
to watershed water security, ecological integrity, and social sustainable development, providing
scientific references for promoting high—quality development of water conservancy in the new era.

Keywords : comprehensive watershed management; water conservancy engineering; planning and
design
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