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Distribution simulation of non-point source nitrogen and
phosphorus pollution load in watershed
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(1. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China;
2. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, China Institute of
Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: To reveal the temporal and spatial distribution of non-point source nitrogen and phosphorus loss in the Luanhe River Basin
above the Panjiakou reservoir, this study selected the Panjiakou Reservoir basin as the research watershed, adopted the SWAT model
and SUFI-2 algorithm, and simulated the change of non-point source nitrogen and phosphorus loss in different hydrological years, based
on the measured hydrological and water quality data. The results show that the total nitrogen load in a wet year is 1. 68 times of that in
a normal year, and 2. 12 times of that in a dry year. Meanwhile, the total phosphorus load in a wet year is 1.52 times of that in a
normal water year and 2. 21 times of that in a dry year. In spatial distribution, the descending order of total nitrogen and phosphorus
emissions is cultivated land, forest land, grassland, and wasteland. Further analysis of the correlation reveals that the sediment

production is an important driving factor of the spatial distribution of pollution load for the non-point source pollution.
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Fig.1 Geographic location of study area
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Fig.2 General situation of Panjiakou Reservoir Basin
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Table 2 Calibration results of runoff parameters in Panjiakou Reservoir Basin
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Table 3 Calibration results of water quality parameters in Panjiakou Reservoir Basin
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simulation at national control sections
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Fig.3 Interannual variation of simulated pollution load in Panjiakou Reservoir Basin
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Fig.5 Non-point source load distribution of total nitrogen, total phosphorus,

and rainfall runoff in each hydrological year
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Table 8 Nitrogen and phosphorus pollution load of land use types in Panjiakou Reservoir Basin
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Fig. 6 Distribution of non-point source pollution load in typical hydrological years
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