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Abstract

The uneven spatial distribution of water resources and the vulnerability of ecosystems in Xinjiang make the environmental impact
issues particularly complex during the implementation of hydropower planning. To improve the ecological environment control
level of hydropower development, it is urgent to establish a systematic, scientific, and dynamic environmental impact tracking and
evaluation method system. This article focuses on the key elements of ecological disturbance, hydrological variation, and land system
response in the implementation process of typical regional hydropower planning in Xinjiang, analyzes their dynamic evolution
mechanisms, constructs a multidimensional tracking technology path that integrates remote sensing, geographic information systems,
and ecological monitoring indicators, proposes a comprehensive evaluation model based on weight allocation and ecological function
degradation degree, and explores the construction plan of dynamic feedback and early warning mechanism. The research results can
provide scientific support for the environmental management and optimization of hydropower planning in Xinjiang, and promote the
coordinated development of regional hydropower development and ecological protection.
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