e REFHMEAREM) 53 E H2W 200743 H
Acta Scientiarum Naturalium Universitatis Pekinensis, Vol. 53, No. 2 (Mar. 2017)
doi: 10.13209/.0479-8023.2017.018

JET NEWS BRI AR % 37 SR B
Zmml A

LTI N7 R 2R R AN SRR S4B, BindE 259774; 2. dbat K NJm SR S HOR A g s, W 518055,
3. Rk 7 2 DS PRI AR 5 95 e R ) T A 23R =, IR 518057; i AFE, E-mail: luansj@pkusz.edu.cn

E  DIBRVL = K S 2 —dCVT i B W 5% X8k, Ry FH I PR 5 B2 1 A4 3 3l 9% 2 i HH B R Global
NEWS, 285, FIAGS GV i &8 2 5 0 il St o 8 U SCHRGE T BE R 3718 FH ArcGIS %X
PR SEASLLT RO . R E TR, R BB EIXT DIN BB BIECR REUR 0.61, HA —@ M, B
AZE LI 1) 2010 4FiE M AR RS B RN 3.75 T ta, 5 2000 4EAR LI INZY 9.27%, HAFEMASTHILA
(DIN) 5 83.51%, Wf#ZSAHLE(DON) Y 16.49%; 2) 2010 ARHMR WA L B8 4.63 J7 t/a, 55 2000 4F4H
H3E N2 30.05%, Horh S TCHLEE(DIP) Y 86.21%, WA HLEE(DOP) Y 13.79%; 3) ALVL T Wi 22 111
R B4 VT S B SR R i A R R, O A S X SRR TS Y 4) JRTT K DIN fa Y A9 3 BTk
TERERS RV, HkJE A E Z ARG, M DIP A 5 dk e 25 K, HE ARt . i oe 4
A F B, AT ] P rp N R SR AT — o 1l A

KR ALvouRs EIR R AR S Global NEWS £ Y

hESERS X522

Modeling Nutrients Exports by Rivers from Watersheds to River Mouth:
Case Study of Beijiang River Basin

LI Lili', LUAN Shengji**"

1. Lee Kuan Yew School of Public Policy, National University of Singapore, Singapore 259774; 2. Key Laboratory for Urban Habitat
Environmental Science and Technology of Peking University, Shenzhen 518055; 3. PKU-HKUST Shenzhen-Hong Kong Institution,
Key Laboratory of Environmental Simulation and Pollution Control, Shenzhen 518057;

T Corresponding author, E-mail: luansj@pkusz.edu.cn

Abstract Global NEWS (Global Nutrient Export from WaterSheds) is an international modeling effort with few
Chinese application cases, and this essay applied the model with modifications to Beijiang River Basin, one of the
three main sub-basins of the Pearl River, in order to estimate the river basin-level export of multiple nutrient
elements and elemental forms from land sources within the river basin to river mouths. A reliable environmental
database of Beijiang River Basin was established by literature review and statistics collection, and with the help of
ArcGIS technology. Model calibration and verification showed that the Nash-Sutcliffe model efficiency was 0.61
on DIN (Dissolved Inorganic Nitrogen) loads (t/a) exported at the basin mouth, indicating that the model performs
reasonably well for DIN. Modelling results show that 1) in 2010, dissolved nitrogen exports (load) from Beijiang
River Basin was 37.5 thousand t/a, which was 9.27% higher than that in 2000, with DIN accounting for 83.51% and
DON (Dissolved Organic Nitrogen) accounting for 16.49%. 2) In 2010, dissolved phosphorus exports (load) from
Beijiang River Basin was 46.3 thousand t/a, which was 30.05% higher than that in 2000, and contained 86.21% of
DIP (dissolved inorganic phosphorus) and 13.79% of DOP (dissolved organic phosphorus). 3) Spatially, nutrients
exports (load) from Sui River Basin, one of the downstream sub-basins, and nutrients exports (load) from Lian
River Basin, one of the midstream sub-basins, were relatively higher than those from other sub-basins, indicating
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the necessity of controlling nutrient pollution in the two sub-basins. 4) Atmospheric nitrogen deposition was the

major source of DIN export load, followed by synthetic fertilizer and biological nitrogen fixation, while animal

wastewater discharging was the major source of DIP export load, followed by synthetic fertilizer. The results also

show that the NEWS model is applicable to China’s small-to-medium river basins.

Key words Beijiang River Basin; nutrient exports; agricultural non-point pollution; Global NEWS model
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Table 2 Nutrient exports from Beijiang River Basin
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Comparison of simulated results and monitoring data of nutrient exports
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