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Study on the mechanisms of water quality deterioration in Shanghai City tidal river networks//WEI Xianglong'-*,
LU Weian’ , TANG Hongwu'*>*, WANG Lingling'*>, YANG Dan’, CHEN Hong'**, YUAN Saiyu'?, HUANG Ming'?,
LYU Shengqi'*( 1. Key Laboratory of Hydrologic-Cycle and Hydrodynamic-System of Ministry of Water Resources, Hohai
University, Nanjing 210098, China; 2. The National Key Laboratory of Water Disaster Prevention, Hohai University,
Nanjing 210098, China; 3. Shanghai Water Conservancy Management Center, Shanghai 200002, China; 4. School of
Marine Science and Engineering, South China University of Technology, Guangzhou 511442, China)

Abstract: Taking the Wunnan Area of Shanghai City, a typical plain river network, as an example, this study
comprehensively adopted technical methods such as measured data analysis, numerical simulation, and on-site sampling
and determination to conduct research on the mechanism of water quality deterioration in tidal-influenced river networks.
The results show that: the water quality of the river network in the Wunnan Area exhibits significant spatiotemporal
heterogeneity-water quality in the non-flood season is significantly better than that in the flood season, and water quality in
the eastern and southern rivers is significantly superior to that in the western and northern rivers;rainfall causes severe
exceedances of indicators such as NH;-N TP (COD, and turbidity in the regional river network , among which the increased
pollution load from direct sewage discharge induced by rainfall is the primary cause of water quality deterioration in the flood
season ;direct sewage discharge also leads to serious sediment pollution in the regional river network; during the flood
season, engineering operations aimed at flood control form a hydrodynamic pattern of low water level-high flow velocity, and
sediment scouring, pollutant resuspension, and continuous release further exacerbate water quality deterioration in the flood
season; in the non-flood season, low-dynamic rivers, due to low water exchange rates and weak self-purification capacity,
coupled with the continuous release of pollutants from sediment, result in water quality deterioration and poor stability.
Key words: tidal river network; water pollution; hydrodynamic reconstruction; one-dimensional river network mode;
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Fig.1 Overview of the study area
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Fig.2 Validation status of partial water level stations
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Table 1 Pollutant distribution of single-day discharged

sewage in Xisitang-Shajinggang-Hongkougang

AR LR/ p(TP)/ p(DO)/  p(NH;-N)/
NTU (mg/L) (mg/L) (mg/L)
IKHL 41.0 2.7 57.7 13.8
K% 25.0 0.6 48.0 1.9
L2l ] 19.0 2.2 70.0 18.0
ik i 22.0 0.6 25.0 5.6
FH 64.0 1.1 71.0 2.8
bAREY] 22.0 1.5 70.0 9.7
¢l 32.7 1.8 51.3 5.0
Yy (W) 186.0 4.7 228.0 0.9
71 14.0 0.5 17.0 3.6
Rz 48.0 1.8 109.0 7.5
RFE(F) 15.0 1.1 43.0 6.3
Rk 41.0 0.6 57.0 3.2
PEFA(F) 20.0 2.9 58.0 21.6
e 17.5 0.1 11.5 0.4
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Fig. 6 Multiples by which various pollutant indicators in
overflow-discharged sewage from Minzhu ( Rainwater)
Pumping Station exceed the Class V standard in all

overflow instances
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