oK AR 2025,44(7) :130-138 Water Purification Technology

! [

VBSEKRGEMRERA |

) ~

FYD, S, PRZS. KRR L Y L T AR R LIS YR DTSR [T, HOREOR, 2025, 44(7) : 130-138.
GAO L' S, HAN C, CHEN Y. Pollution elimination solutions based on sluice gate operation for pumping station discharge in Suzhou Creek in Shanghai
[J]. Water Purification Technology, 2025, 44(7) . 130-138.

ETkEEERN LEEBHARMNARERLSEERAR

[T TR A R

(1. LK S5 B I B < g MR RG>, 1 2002332, LSO BV L <S> R A 1
201306)

W OE [BR)]  TTBCESTRBLTE Yt T KT K SRR G Y BB R R 2 — o IR IR X
TREREE (RS0 | SCEE TP T T oK I 30 B 0 L 7 17w 9T 38 58 3l ke T 4 LR T B A A S B, T g e ST 3 K R e A
ot I T N R R AR SR R R S [ 3R] SCEER TR A SR ORI EE T R 00 T3 Tl R SR 2 T L
Tl — R K F7 2R I R S B E SRE RLIEAT T 3% B0 IE . 25 K W R s B8 7 ik PR | PR TN AR IR S R R T 2
VAT 58, DAOREE I 2 R R OV HE B X oK Bk B A, 7 PSS AR A7 22 5 8 Lh i, & Hh 13 P T A ) 986 R 35 e %) YT 3 2 [l
WAL %, [HER] SRR, PR B 28T A 250 PN H 3 HE K 5 B0 R K A B4 35 3 T ey, YT 3 7K 5T 32 2R i
BT RS2 D s A 4, AR RS A ], ZR M0 B K R 2058 1 %, vT 3k 449 7 m®, K 4 B 46 JET 3 s BCER 19
2.47 d 45560 1. 08 d, Jl3B 7K 32 ZE il O B RS M DT I T 4608 30% L b [ 4518 458 00 L 3EE SRR , 42 B AN ]
R TR g T~ 230 T I 8 T BB sl OV 18 K D o B A T 48, RT3 T I B TP T 4 ol 3 W 00 19 v T 28 TR 2% 14 T A 2R 3l
[ RIREE S ST U518

KEIW  FEAEL WJEAIRE JRMIET PRARR B Tk Sl K AR

FESES: TU92 MERERES; A XEHS: 1009-0177(2025)07-0130-09

DOI: 10. 15890/j. cnki. jsjs. 2025. 07. 016

Pollution Elimination Solutions Based on Sluice Gate Operation for Pumping Station

Discharge in Suzhou Creek in Shanghai

GAO Lisha', HAN Chao>*, CHEN Yi'

(1. Shanghai Water Planning and Design Research Institute <Shanghai Ocean Planning and Design Research Institute>, Shanghai
200233, China;

2. Shanghai Chengtou Xinggang Investment & Construction <Group> Co. , Lid. , Shanghai 201306, China)

Abstract [ Objective] The pollution caused by municipal pumping stations releasing rivers during rainy days has become one of the
main factors affecting the sustained and stable improvement of river water quality in the central urban area of Shanghai. In order to
reduce the impact of pumping stations on the water environment of rivers, relevant research has been carried out on the elimination of
pollution caused by pumping stations discharging water into the river in the central area of Shanghai based on sluice scheduling. This
study can provide technical support for promoting the continuous and stable improvement of river water quality and creating a " happy

river and lake" that satisfies the people. [ Methods] Based on comprehensive foundational data, this study constructed a high-
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precision integrated hydraulic model of Suzhou Creek and its municipal pumping stations along the riverbanks, and conducted
calibration and validation of the model using measured data. Multiple operational scenarios were designed by considering factors
including sluice gate regulation capacity, tidal fluctuations, and rainfall characteristics, with the objective of rapidly restoring water
quality in discharge zones following stormwater release. Through multi-scenario comparative analysis using the model, optimized pump-
gate operation strategies applicable to diverse rainfall scenarios were proposed. [ Results] Model simulation analysis demonstrated that
under the optimized operation strategy, Suzhou Creek achieved greater daily average discharge capacity, enhanced water exchange
efficiency, and a significantly shortened duration of water quality impacts induced by pumping station discharges. Taking the heavy
rainfall scenario as an example, Suzhou Creek’s daily discharge volume under the optimized strategy doubles compared to current
levels, reaching 4. 49 million m®. The water renewal cycle is reduced from 2. 47 days to 1. 08 days, while the duration of water quality
impacts caused by pumping station discharges can be shortened by over 30%. [ Conclusion] Through integrated analysis of historical
data and model simulation validation, the optimized sluice gate operation strategy proposed in this study for post-discharge scenarios at

municipal pumping stations along Suzhou Creek demonstrates operational feasibility without flood prevention warning or rainstorm

warning, achieving rapid pollution mitigation following pumping station discharges.

Keywords pumping station discharge

hydrodynamic and water quality model of river network
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Fig. 1  Distribution of Municipal Pumping Stations along the Central Urban Section of Suzhou Creek
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Tab. 1 Statistics of Three Different Rainfall Events in
Suzhou Creek
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Tab.2 Inflow and Outflow of Suzhou Creek Estuary Sluice
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Tab.3 Calculation Results

JRIRSER HTE SRS 1 d TR 2 d HITE RS 3 d BILAHE 4D gy

FE OV GV P 4 VR P S VRN VI vk VR g v R
(mg-L7") K& (mg-L™) K&K (mgeL™) KA (mg-Lh) KA (mgeL') K& [8]/h
EL 0.90 0 1.56 52% 1.58 52% 1.33 21% 1.01 0 85
E D 1. 06 8% 1.43 10% 1.26 0 0.95 0 0.76 0 46
VE Y 1. 06 8% 1.43 10% 1.26 0 0.79 0 0.62 0 46
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Tab.4 Calculation Results of Other Rainfall Events
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