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[Abstract] Water conservancy and hydropower engineering, as the core infrastructure for clean energy
development and water resource regulation, plays an irreplaceable role in ensuring energy security, flood control
and disaster reduction, and agricultural irrigation. However, the disturbance of regional ecosystems, hydrological
conditions, soil, and atmospheric environment during the construction and operation of engineering projects has
become a key bottleneck restricting their sustainable development. This article systematically reviews the
multidimensional impacts of water conservancy and hydropower projects on the environment, summarizes the
practical achievements and prominent problems of environmental protection in current project management,
and proposes optimization strategies from four levels: institutional improvement, technological innovation,
process control, and public participation. The aim is to achieve a balance between the benefits of water
conservancy and hydropower projects and ecological protection, and provide support for China's ecological
civilization construction and the achievement of the "dual carbon" goal.
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