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(1=College of Resources Environment and Tourism, CdpltleNonnd] University, Bel]mg 100048, China; 2. Chmd National Pulp and Paper Research Institute, Beijing 100020
C}unaﬂ Beulng North Canal Manage:Office, Beijing'101100, Chma)

Abstract Dugto the; Timitations of the treatment process of‘trhan sewage treammn‘t"plants and the complexity of water sources, the rich inorganic nitrogen and trace persistent

organic maltgy in the reclaified water cause potential human health risks thlough lateral leakage or bioaccumulation during the replenishment process of rivers and lakes.

Exploring the distribution law of different types of reclaimed water characteristic water quality factors and their formation in reclaimed water replenishment river channels is of
great significance to river and lake management. This study takes the Beijing-Tianjin-Hebei section of the North Canal as the research area and explores the spatial variation
characteristics of conventional physical parameters, full index, inorganic nitrogen, and salinity hydronium antibiotics in river water quality with the help of clustering,
discrimination, principal components, and variance decomposition. The results showed that, although the spatial distribution patterns of different types of water quality factors
were consistent, they all showed significant mid-upstream and downstream distribution; however, there were big differences in the degree of variation and the mechanism of
variation. The spatial variation of inorganic nitrogen and antibiotics was the most obvious, whereas the variation in conventional physical parameters and the full index was the
weakest, and the salinity hydronium showed moderate variation. The spatial variation mechanism of conventional physical parameters was mainly reflected in microbial
degradation. The full index was the result of the combined effect of microorganisms, diffusion, the synergy of the two, and a certain degree of source-sink homogeneity.
Diffusion was the main mechanism affecting the spatial variation in salinity hydronium. The spatial variation mechanism of inorganic nitrogen was mainly reflected in the source-
sink homogenization and microbial degradation; as a secondary mechanism of the spatial variation of inorganic nitrogen, diffusion had a synergistic mode with microbial
degradation. Antibiotics, which have great differences in chemical structural stability and biodegradability, showed high spatial variability and had the highest diffusion and
microbial synergy mechanism. This research provides a quantitative analysis of the spatial variability mechanism of water quality based on variance decomposition, which has
practical guiding significance for the causes of the spatial variability of river pollutants and river management.

Key words: urban river channel; reclaimed water; inorganic nitrogen; antibiotics; spatial variation
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Fig. 2 Spatial clustering map based on water quality sample points
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Fig. 5 Spearman’s rank correlation between Euclidean distance and geographic distance of different types of environmental factors
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Table 3 Significance of variance decomposition of different types of water quality indicators with dams, geographic diffusion, and microorganisms
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