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[Abstract] This article uses principal component analysis and Spearman rank correlation coefficient method to
comprehensively evaluate and analyze the water quality status of five monitoring sections (Honggebu, inlet area,
lake center area, outlet area, and total inflow) in the Wuliangsuhai Basin from 2012 to 2023. By extracting all
principal components and integrating information from four indicators including chemical oxygen demand,
ammonia nitrogen, total phosphorus, and total nitrogen, the comprehensive score of principal components was
calculated, and the Spearman rank correlation coefficient method was used to test the significance of the trend.
The research results show that the water quality in the Wuliangsuhai Basin has been continuously improving
since 2015, and the comprehensive scores of principal components in each section have significantly decreased
(with a confidence level of 99%), with the entrance section showing the most obvious trend; The water quality
at the Honggebu section is optimal and stable, while the outlet area and the total inflow section are subject to
significant fluctuations due to external factors. In addition, the water body of Wuliangsuhai has strong self
purification ability and the water quality recovers rapidly. This study provides a new approach for analyzing the
trend of river water quality and has important reference value for watershed ecological management.
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