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Abstract

As industrialization and urbanization continue to advance, the water environment in river basins is facing increasingly severe risk
tests. This study takes typical watersheds as the object of investigation, constructs a water environment risk assessment index
framework, and examines the temporal and spatial differentiation characteristics of water environment risks based on geographic
information systems (GIS) and principal component analysis (PCA). Meanwhile, by combining the BP neural network model with
historical monitoring data, a scientifically reasonable approach for setting warning thresholds is proposed. The water environment risk
in the watershed presents a spatial differentiation pattern of “low upstream, high midstream, and fluctuating downstream”, and shows
significant temporal heterogeneity during the wet and dry seasons. The proposed warning threshold model can efficiently identify
high-risk areas, providing theoretical support and technical reference for the refined management of watershed water environment
and risk warning.
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