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Environmental Response Analysis of Water Conservancy
Engineering to Surface Runoff Changes

Xiaoxuan Han

Xinjiang Water Resources and Hydropower Survey and Design Institute Co., Ltd., Urumgqi, Xinjiang, 830002, China

Abstract

Xinjiang is located in an arid and semi-arid region, where the spatial and temporal distribution of surface runoff resources is
extremely uneven. The role of water conservancy projects in regional water resource allocation is particularly crucial. With the
construction and operation of reservoirs, water diversion systems, and canal systems, significant changes occur in surface runoff
processes, affecting hydrological rhythms, ecosystem structure, and environmental risk levels. Engineering measures have achieved
irrigation guarantee for agriculture and animal husbandry and urban water supply support by regulating natural water systems, but
have also caused environmental problems such as wetland shrinkage, river interruption, and groundwater level decline. The changes
in surface runoff have become an important driving factor for the evolution of the ecological environment in Xinjiang. It is urgent
to systematically evaluate the composite impact of engineering interventions on hydrological processes and ecosystems from a
quantitative perspective, clarify the direction of regulation strategies, and provide scientific basis and path support for regional water
resource management and ecological security.
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