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Abstract

The spatial and temporal distribution of water resources in Xinjiang is extremely uneven, with scarce precipitation and strong
evaporation, making the water environment system naturally fragile. With the continuous advancement of large-scale water
conservancy projects, the hydrological processes of regional rivers and lakes have been deeply altered, and the contradiction between
water regulation and ecological water demand has become increasingly prominent. The pollution load of water bodies has been
increasing year by year, and the carrying capacity of aquatic ecosystems is facing severe challenges. Based on the perspective of water
environment carrying capacity, this article systematically sorts out the interference mechanism of water conservancy engineering
construction in Xinjiang on water quantity, water quality, and ecosystem structure, establishes a parameterized analysis path, quantifies
its impact changes on the carrying boundary, and proposes targeted ecological regulation strategies. Introduce regional hydrological
data, water quality indicators, and ecological structure response parameters into the analysis to construct a water environment carrying
capacity assessment framework suitable for arid areas. Research has shown that there are common problems in typical watersheds in
Xinjiang, such as insufficient ecological flow guarantee, critical overload of pollution load, and degradation of ecosystem functions.
Systematic interventions need to be implemented from three aspects: ecological scheduling, water source conservation, and system
restoration, in order to enhance the sustainable carrying capacity of the water environment system and provide theoretical support and
decision-making basis for the ecological coordinated development of water conservancy projects in Xinjiang.
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