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Prediction of non-point source pollution in Pengxi River Basin based on WRF model // ZHANG Wanshun'?*”, BU
Sifan' , PENG Hong', XIA Han', ZHU Lei', LIU Xin' (1. School of Resource and Environmenial Sciences, Wuhan
University, Wuhan 430072, China; 2. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan
University, Wuhan 430072, China; 3. China Institute of Development Strategy and Planning, Wuhan University, Wuhan
430072, China; 4. School of Water Resources and Hydropower Engineering, Wuhan University, Wuhan 430072, China)
Abstract: In order to accurately reveal the spatial heterogeneity of non-point source pollution in the Pengxi River Basin of
the Three Gorges Reservoir area, this paper establishes a simulation and prediction model for non-point source pollution in
the Pengxi River Basin based on the WRF model, which reflects the precipitation on a fine grid with the size of 3 km x 3
km. The results show that the simulation accuracy of runoff based on WRF precipitation data is 27% higher than that
obtained based on the precipitation data of six meteorological stations in the Pengxi River Basin from 2009 to 2012, and the
simulation accuracies of the concentration of total phosphorus ( TP) and total nitrogen (TN) are increased by 31% and
36% , respectively. The annual runoff simulated with WRF precipitation data ranges from 3. 528 billion to 5. 404 billion
m’, and the average TP and TN loads are 1151. 35t/a and 11759. 72t/a, respectively. Monitoring data show that the sub-
basin units with higher TP and TN non-point source loads in the Pengxi River Basin are concentrated near the river system,
with obvious spatial heterogeneity.
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Table 1 Verification results of simulated precipitation
from WRF model

r RMSE
/ /
(mm - d~") (mm- ")
0.44 0. 66 9.27 91.02
0. 40 0.67 10. 30 95.09
0. 30 0.58 9.68 94. 98
0.34 0.75 10. 97 121.70
0.38 0.89 12.83 175.39
0.27 0.61 7.43 65.76
SWAT ,
2011 2012 ,
2 3 o WRF
27%
o s WRF
SWAT
o
2 SWAT

Table 2 Calibration and verification results of runoff

and water quality from SWAT model

RZ

TP TN

WRF 0.76  0.70 0.71 0.68 0.58 0.68
0.61 0.5 0.64 0.52 0.52 0.50

SWAT , 2011
,2012 , 2
4 . WRF
, TP
31% ,TN
36% ,
. , WRF SWAT
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