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Abstract

To enable rapid water quality monitoring and effective pollution tracking and control in the Liao
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River Basin, this study analyzed correlations between conventional and core water quality indica-
tors using 2023 monitoring data from 14 stations across 12 monthly periods in the Liao River Basin.
Temporal trend analysis and principal component comprehensive index evaluation were applied
to assess cross-section parameter variations, determine core indicator correlation coefficients, and
conduct ANOVA with conventional water quality categories. Results revealed station-specific var-
iability in core-conventional indicator correlations, with Principal Component 1 (turbidity, perman-
ganate index, total phosphorus) reflecting suspended solids and organic pollution loads, Principal
Component 2 (conductivity, ammonia nitrogen, total nitrogen) characterizing nitrogen nutrient
saltenrichment, and Principal Component 3 (pH, dissolved oxygen) indicating self-purification capac-
ity of water body. Spatial differentiation displayed distinct pollution patterns: “physical turbidity dom-
inant in upper reaches, elevated nitrogen loading in mid-lower reaches, and compound industrial
pollution in point-source zones”. Targeted mitigation strategies include prioritizing phosphorus in-
terception at Tongjiangkou, implementing nitrogen removal in Yujiafang river sections, and enhanc-
ing pH regulation in industrial areas.
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Figure 1. Heat map of correlation analysis of water quality parameters in the Liao River Basin
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Figure 2. Radar chart of the temporal trend of water quality parameters in the Liao River Basin
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Table 2. Principal component score coefficients and comprehensive indices of water quality in each cross-section
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