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Analysis of pollutant sources in the main rivers entering Lake Taihu”®

Cheng Shuyan, Wang Shanshan, Wang Chenbo, Zhang Ran™ & Deng Xi
(Jiangsu Environmental Monitoring Center, Nanjing 210019, P. R. China)

Abstract: Based on the data of six pollution indicators from monitoring sections of eight major rivers flowing into Lake Taithu during
2016-2023, this study deeply analyzed the temporal and spatial differentiation characteristics of pollution in these rivers. The posi-
tive definite matrix factor analysis model (PMF) was used to quantitatively analyze the pollution sources. The results showed that
the concentrations of various pollution indicators in the inflowing rivers generally presented a downward trend year by year. Regard-
ing temporal distribution, the concentrations of ammonia nitrogen and total nitrogen were relatively high in winter ( January—Febru-
ary and December) , while the concentrations of permanganate index, chemical oxygen demand and total phosphorus were higher in
summer ( June—September). The biochemical oxygen demand after 5 days concentration had two peaks in a year, occurring in
March—May and August—September, respectively. Regarding spatial distribution, the Wangyu River, Xiaoxi Harbor in the north-
ern Lake Taihu area, and the Dagang River in the southwestern mountainous area had relatively low concentrations of various pollu-
tion indicators. In contrast, the Wujin Port, Taige Canal, Taige South Canal, Dapu Port, and Wuxi Port in the western lake area
had higher pollutant concentrations and made significant contributions to the nitrogen and phosphorus in Lake Taihu. Further re-
search found that the main pollution sources of the rivers entering Lake Taihu mainly included four types: domestic sources, aqua-
culture sources, livestock and poultry breeding and farmland planting sources, and industrial sources, with contribution rates of
32.5%, 19.8%, 40.3% , and 7. 4% respectively. Among them, the contribution ratios of pollution sources and the temporal
change trends of five rivers with high pollution levels, such as Wujin Port and Taige Canal, were the same. During the flood sea-
son, they were mainly affected by agricultural non-point sources, while in winter, they were mainly influenced by domestic

sources. In recent years, aquaculture sources had significantly contributed to pollutant loads in the Taige Canal and Taige South
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Canal during flood seasons, while livestock breeding and farmland cultivation sources exerted more pronounced impacts on water
quality in Dapu Port and Wuxi Port. Domestic wastewater discharges emerged as a critical factor affecting water quality in Wujin
Port. Therefore, it is crucial to reduce the amount of pollutants entering the river from livestock, poultry, aquaculture, and farm-
land drainage and continuously promote the construction of environmental infrastructure to achieve the full collection and treatment
of sewage, so as to improve the water quality of Lake Taihu.

Keywords: Lake Taihu; main rivers entering the lake; source resolution; positive definite matrix factor analysis
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Fig. 1 Eight main rivers entering the Lake Taihu and their monitoring sections

K, m WFER A n TG REAR p N T o BAEA i WIS T B XPREAS @ (9 Tk
Sy T kP R EE , u, JEAEE , MDL 207 5K R, o) S j AR 38 0 RS s o B 22 , e

I 5%
1.3 HHERiR

AR AT 2016 — 2023 4F 8 AN MK g 00 B4 BT 11T 14 © I0075 i I BER , B 3% b MR #h i
£ (COD,,,) M FT4d (COD) (i H AT U (BOD; ) 2 (NH-N) S (TP) LICTN) o S48 5 Ut
Hras R EREE, 51 pH VR DO) S8 68T PMF AL o pH DO ZEBUIAIE P , LA bR I 72 55 55

# 1 2016— 2023 4F ] FZA MR
6 Tl {5 YeAE AR AF Kk

Tab. 1 Annual average concentrations of six

pollution indicators in main rivers entering

the Lake Taihu from 2016 to 2023

COD,,/ COD/ BOD,/ NH,-N/ TP/ TN/

I e/L) (mg/L) (mg/L) (me/L) (me/L) (mg/L)

2016 4F 4.8 14.8 3.2 0.71 0.153 2.93
2017 & 4.5 15,7 3.0 0.62 0.140 2.79
2018 4F 4.2 15.9 3.2 0.62 0.124 3.03
2019 4F 3.9 14.6 2.7 0.38 0.121 2.52
2020 4F 3.8 13.4 2.7 0.26 0.112 2.45
2021 4 3.9 13.7 2.4 0.26 0.113 2.29
20224 3.0 12.1 1.8 0.18 0.095 1.98
2023 4F 3.3 1229 2.3  0.17 0.093 2.09
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factor calculated by the PMF model
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Attached Fig. I The monthly contribution rate of each factor of five rivers in the western lake area
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