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Estimation of base flow nitrogen and phosphorus output flux in the Simao River based on digital filtering and
LOADEST model//WANG Hui'*, MA Wei’?, YANG Zhi*, LI Bigiong*, YANG Bin®>, YAN Chang’an*” (1. Hydrology
and Water Resources Department, Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. Yunnan Institute of
Water & Hydropower Engineering Investigation, Design and Research, Kunming 650021, China; 3. Department of Water
Ecology and Environment, China Institute of Water Resources and Hydropower Research, Beijing 100038, China; 4. Yunnan
Research Academy of Eco-environmental Sciences, Kunming 650034, China; 5. Yunnan Key Laboratory of Pollution Process
and Management of Plateau Lake Basin, Kunming 650034, China)

Abstract: In order to quantitatively analyze the nitrogen and phosphorus output flux process of river base flow in Yunnan-
Guizhou Plateau area, the minimum sliding method, Chapman-Maxwell filtering, Boughton-Chapman filtering and recursive
digital filtering were used to segment the base flow of the Simao River, a tertiary tributary of the Lancang River. Based on
the LOADEST model, the nitrogen and phosphorus output flux process of the total runoff and base flow of Simao River were
simulated, and the base flow nitrogen and phosphorus output flux contribution were estimated. The results show that:
Boughton-Chapman filtering is more effective for the base flow segmentation of Simao River, and the average annual supply
of the base flow accounts for about 66% of the total runoff of Simao River. The determination coefficients R*of NH,-N and
TP output flux model equation of Simao River total runoff based on LOADEST model are 81. 89% and 72. 67% ,
respectively, indicating a good fitting effect. The average annual output fluxes of NH;-N and TP are 567.58 t, 25.75 t,
respectively. The average annual base flow output fluxes of NH;-N and TP are 391.57 t and 18. 87 t, respectively, which
contribute 69% and 73% to the average annual nitrogen and phosphorus total runoff output flux of Simao River,
respectively. While doing a good job in reducing nitrogen and phosphorus in the land area, the precise prevention and
control of base flow nitrogen and phosphorus pollution should be fully considered.

Key words: nitrogen and phosphorus; output flux; base flow segmentation; LOADEST model; digital filtering; the Simao River
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Table 1 Base flow index and its statistical parameters
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Table 2 Reliability evaluation indexes of different

segmentation methods
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Table 5 Tests results of the NH,-N and TP output flux

model equation of base flow

NH;-N TP
LSItE S

PREZE T PfE tafER T PME
ay 0.004 1906.87 <0.001 0.008 479.91 <0.001
ay 0.007  70.95 <0.001 0.013  7.83 <0.001
a, 0.005  16.09 <0.001 0.009  5.49 <0.001
as 0.006 .73 0.069 0.012 -12.04 <0.001
ay 0.003 2.06 0.032 0.006 17.73 <0.001
as 0.002 -1.90 0.047 0.003 -11.26 <0.001
ag 0.003  63.15 <0.001
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