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Fig. 1 Distribution of water systems in the
21 WA Guanlan River Basin
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Table 1 Parameters of urban land use database of SWAT model
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Fig. 3 Original spatial data collected and its processed data
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Fig. 4 Research results of land surface sediment monitoring of urban land use types in Guanlan river basin
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Table 3 Initial values for key parameters of urban database of SWAT model for Guanlan river basin
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(kmkm™)  mm (kg'km™) d (g'kg?) (g'kg?) (g'kg?)
T 0.94 0.83 26 0.13 8.19 1.60 30.03 3.71 0.30 98
ol 3 0.76 0.72 15 0.13 12.86 2.35 41.46 3.80 0.50 98
T 0.92 0.81 34 0.13 10.84 0.75 81.54 9.17 0.65 98
rhiEE 0.57 0.49 30 0.13 21.69 0.75 21.40 1.79 0.21 98
A3 TE 0.90 0.90 13 0.13 9.37 3.90 38.80 4.48 0.34 98
YNGR 0.44 0.35 20 0.13 6.04 3.90 17.80 1.72 0.18 98
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Fig. 5 Parameter sensitivity analysis results of study region
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Fig. 7 Spatial distribution characteristics of annual output loads of non-point source pollution of TN and TP per unit area in
Guanlan river basin in 2018
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Abstract In recent years, with the improvements of sewage collection, interception systems in urban region of
China and effluent standards of water purification plants, point source pollution has been gradually controlled,
and the impact of urban non-point source pollution on water quality of river has becoming more and more
significant. Aiming at the problems such as being difficult to quantify the current urban non-point source
pollution load in river catchment areas of cities and to analyze the impact on water quality, Shenzhen Guanlan
river basin was taken as the research object, site survey and investigation of land surface accumulation were
performed in the river basin, then the land use type data of the river basin and the urban database of SWAT
model were revised to build an urban non-point source pollution assessment model. The results showed that in
the urban database of SWAT model, maximum accumulation of land surface sediments (DIRTMX), TN in land
surface sediments (TNCONC), half saturation time of land surface dust accumulation (TNALF) and TP in land
surface dust (TPCONC) were most sensitive to the simulation of TN and TP loads. Nash efficiency coefficients
(Eys) of the built SWAT model for the runoff of the Guanlan river basin, TP and TN simulation verification
periods were 0.79, 0.7 and 0.67, the corresponding coefficients of determination (R*) were 0.81, 0.77 and 0.81,
respectively. The model simulation results were good. The built SWAT model was used to analyze the
spatiotemporal distribution characteristics of urban non-point source pollution of TN and TP in the Guanlan
river basin in 2018. The highest values of TN and TP export were 13.31~14.91 t-km™* and 1.69~1.86 t-km ™. In
August, rainfall runoff pollution in the Guanlan river basin was the most serious, and TN and TP loads were
2.15 tkm™ and 0.24 t-km™, respectively. The result can provide reference for load quantification and effect
evaluation of regional urban non-point source pollution.

Keywords urban non-point source pollution; SWAT model; load quantification; effect evaluation
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