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Abstract

The spatial and temporal distribution of water resources in Xinjiang is extremely uneven, and the strategic role of water conservancy
projects in ensuring irrigation, water supply, and ecological water use is increasingly prominent. The operation process of the project
causes multidimensional interference to the fragile ecosystem in the region, especially in terms of river interruption, lake shrinkage,
and oasis degradation in arid areas. Building an efficient environmental monitoring system helps to dynamically grasp hydrological,
water quality, and ecological response characteristics, providing data support for the scientific design of ecological compensation
mechanisms. The article takes typical regions in Xinjiang as the background, systematically analyzes the ecological impact path of
water conservancy projects during the operation period, and proposes a technical system and institutional logic for the coordinated
construction of monitoring and compensation. By strengthening data-driven compensation factor identification, dynamic evaluation
of indicators, and policy feedback mechanisms, the accuracy and adaptability of ecological governance can be improved, providing
theoretical basis and practical path for ecological protection and green operation of engineering in Xinjiang Basin.
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