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Distribution patterns and source analysis of nitrogen in middle and lower reaches of the Puyang River//ZHANG
Yimin'*?, GUI Haoxiang'*, CHEN Ting’, ZHANG Zhiwei’, GAO Yuexiang”*, YU Jianghua' ( 1. College of
Environmental Science and Engineering, Narnjing University of Information Science & Technology, Nanjing 210044, China;
2. Nanjing Institute of Environmenial Science, MEE, Nanjing 210042, China; 3. School of Geography and Planning
University , Ningxia University, Yinchuan 750021, China; 4. School of Environment, Hohai University, Nanjing 210098,
China)

Abstract: Based on the data of total nitrogen ( TN), nitrate (NO; ), nitrite ( NO, ), and ammonium ( NH;) mass
concentrations in the middle and lower reaches of the Puyang River in Shaoxing City from 2022 to 2023, this study analyzes
the primary forms, concentration levels, and spatial distribution of nitrogen pollution. The sources of nitrogen pollution were
investigated by using both forward tracing methods ( field monitoring, emission coefficient approach, and SWAT model )
and reverse tracing methods (nitrogen and oxygen stable isotope methods). The results indicate that nitrogen pollution in
surface water is predominantly in the form of nitrate nitrogen, with TN mass concentrations in the dry season significantly
higher than that in the rainy season (p<0.05). Higher nitrogen levels were observed in urban and agricultural areas
compared to other regions. In 2022, domestic sewage sources accounted for the largest share of TN load (58. 7%),
followed by agricultural sources (39.5%). Areas with high TN load were concentrated along the densely populated lower
reaches of the Puyang River and in sub-watersheds with extensive farmland. There was a strong positive correlation between
TN load and precipitation (p<0.01) , reaching the highest valuein June during the rainy season. The degree of urbanization
and residential clustering significantly influenced 8" N-NOJ values, with domestic sewage identified as the primary source of
nitrate in the watershed (averaging 54.5% ). The sources of nitrate in different tributaries also vary, driven largely by land
use types and urbanization levels.

Key words: nitrogen load; source of nitrogen; stable isotopes; SWAT model; Puyang River Watershed
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Fig.1 Distribution of water sampling sites in

the Puyang River Watershed
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Table 1 Physical and chemical indicators in middle and lower reaches of the Puyang River

Watershed during sampling period

TRERF ] Ge i 7% Pl fif Ppo’/ p(NO3)/ p(NO3)/ p(NH})/ PN/
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
/N 27.9 6.2 3.9 0.71 0.02 0.05 1.42
2022 4E7 H iToN 33.7 7.3 5.4 2.53 0.15 0.39 3.38
iy 31.6 6.9 4.4 1.55 0.08 0.19 2.52
T2 25.1 6.7 4.4 0.25 0.02 0.05 0.84
2022 49 A K 28.1 7.4 8.0 3.37 0.54 0.41 4.23
Ty 26.5 7.0 5.7 1.84 0.15 0.13 2.71
e/ 25.9 6.5 3.1 0.53 0.01 0.09 0.87
2023 48 A 5PN 34.6 7.5 7.0 1.96 0.07 0.68 3.08
Ty 29.7 6.7 4.2 1.24 0.04 0.35 2.09
- 1 29.3 6.9 4.8 1.54 0.09 0.19 2.44
L PRifE 2 0.1 1.3 0.4 0. 64 0.10 0.17 0.72
/N 10.9 5.9 5.7 1.20 0.02 0.06 1.73
2022 412 H ek 15.0 6.4 16.3 3. 40 0.11 0. 66 3.92
T 12.5 6.1 9.7 2.53 0.06 0.28 3.09
T2 18.5 6.5 5.0 1.03 0.01 0.01 1.94
2023 44 A TN 21.6 7.3 10.3 3.00 0.06 0.91 4.55
] 20.0 6.8 7.0 1.82 0.04 0.47 3.26
/b 6.9 6.8 9.0 1.13 0.01 0.25 1.81
2023 412 A 5PN 14.6 6.9 19.4 3.61 0.10 1.68 5.30
1 9.8 6.9 15.6 2.01 0.05 0.93 3.22
fg Ty 14.1 6.6 10.8 2.12 0.05 0.56 3.19
PRifE 2 4.6 0.4 4.5 0.72 0.02 0.41 0.82
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Fig.2 Spatiotemporal distribution of TN concentration in the Puyang River Watershed
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Table 2 Calibration and verification results of
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Bl R? NSE R? NSE
HEM 0.75 0.73 0. 60 0.50
Lioang 0.76 0. 60 0.85 0.68
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Fig.3 Spatial distribution of TN load in the Puyang
River Watershed in 2022
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Fig.4 Intra-annual variations of monthly precipitation,
average monthly flow, and monthly TN load in the
Puyang River Watershed
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Fig.7 NOj source contribution rate in the mainstream and major tributaries of the Puyang River
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