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Identification of critical sources and characteristic analysis of nitrogen and phosphorus pollution in Yanjin River Basin based
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Abstract: By constructing a SWAT model, this study simulated the variations in runoff and nitrogen/phosphorus load fluxes at
control sections of the Yanjin River Basin in 2023, analyzed the spatiotemporal characteristics of point and non-point source load
emissions, and evaluated the applicability of the SWAT model in the karst region of southwestern China. The results show that:
during the validation period, the SWAT model achieved R? values of 0.77, 0.82, and 0.84 for runoff, TN, and TP simulations,
respectively, with Nash-Sutcliffe efficiency coefficients of 0.77, 0.67, and 0.78, indicating good applicability in typical karst areas.
The main emission zones for total nitrogen (TN) were distributed in the central and southwestern parts of the basin, while total
phosphorus (TP) emissions were concentrated in the eastern-central and southwestern regions, reflecting spatial differences in land
use and industrial activities. Agricultural non-point sources and urban non-point sources were the dominant contributors to TN and
TP losses, accounting for 52% and 31.4% of the total losses, respectively. TN and TP emissions during the flood season reached 2.2
and 3 times those of the non-flood season, with significant correlations between nitrogen/phosphorus loss and rainfall intensity. TP
loss was more susceptible to heavy rainfall events.

Key words: Yanjin River Basin; SWAT model; nitrogen and phosphorus pollution loads; key source identification
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Fig.7 Comparison of monthly average runoff with total nitrogen (TN) and total phosphorus (TP) loads in the Yanjin River Basin
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Fig.8 Relationship between rainfall intensity and nitrogen and phosphorus load generation
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