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Fig.3 Variation of pollutant concentrations in
stormwater runoff from a typical underlying surface
(municipal road)
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Tab.l1 Comparison of simulated and measured waterlogging depths along Funing road

SEMAR KT AR KD AUKTHARZE  BUKEARA  SZilfKER  BREUKER  BUKGREL  FUKIREM
A/ m? FH/m? STRZEm?  SHRZE/Y% & /ecm & /ecm SiRZlem SR ZE/%
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Tab.2 Summary of overflow volume and pollutant load under different rainfall conditions

3 o5 L 153 b g B
B R /mm
(10°L)
BODs/kg TSS/kg COD/kg NH;-N/kg TP/kg TN/kg
37.9 78.63 214091 3404.47 4187.60 181.07 10.57 328.27
20.8 59.17 1170.46 2466.62 3827.08 86.47 6.93 189.65
11.3 24.70 290.58 1004.07 2314.82 62.07 1.49 135.89
59 0.14 7.65 13.52 32.56 1.12 0.32 4.69
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Fig.5 Overflow volume under different schemes and
rainfall scenarios
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Tab.3 Summary of total pollutant load under different operating conditions with 20.8 mm rainfall

T TS R &

BODs/kg TSS/kg COD/kg NH3-N/kg TP/kg TN/kg
THAH 1170.46 2466.62 3827.08 86.47 6.93 189.65
ES! 1097.05 2272.11 3510.60 80.99 6.58 177.66
UEY 910.882 1897.02 2919.74 65.42 5.62 147.71
HE3 866.13 1823.48 2810.76 60.88 5.34 139.42
TR 4 818.41 1716.01 2606.21 58.47 5.05 133.11
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Fig.6 Variation curves of COD concentration under
different working conditions for a rainfall of 20.8 mm
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Optimization of LID Spatial Configuration and Benefit Assessment for

Combined Sewer Overflow Pollution Control

Li Jinsong'2,Ren Meifang'2,Tian Chuan?,Ma Jinlai’,Rao Yuanhao',Liu Yuxiang?

(1.Beijing Key Laboratory of Urban Hydrological Cycle and Sponge City Technology, Beijing 100875, China;2.China
Academy of Urban Planning and Design, Beijing 100037, China; 3.Center of Wuzhong Construction Management,
Wuzhong 751199, China)

Abstract:  [Objective] This study aimed to reveal the control potential of low impact development (LID) techniques on
combined sewer overflow (CSO) pollution under specific conditions, and to provide a theoretical basis and practical
reference for sponge city construction and CSO control in semi-arid regions of Northwest China. [ Methods] Taking the
service area of the Second Wastewater Treatment Plant in Wuzhong City as an example, simulations were conducted based
on the SWMM model and long-term rainfall data of a typical year. The responses of overflow discharge and pollutant loads
under different rainfall scenarios were analyzed, with a particular focus on the impact of LID spatial layout on its reduction
efficiency. [ Results ] (1)A critical rainfall threshold of 5.9 mm for overflow occurrence was identified; beyond this
threshold, both overflow volume and pollutant loads exhibited a sharp nonlinear increase. When the 24- h rainfall increased



from 5.9 mm to 37.9 mm, the overflow volume rose from 0.014x10* t to 7.86x10* t. (2) Under a 20.8 mm rainfall event,
with the total LID area fixed, expanding the spatial distribution range significantly improves CSO control performance:
when the deployment range increases from 1/5 to 4/5 of the study area, the maximum overflow reduction rate increases
from 4.01% to 21.41%.(3) Under the optimal layout of the same rainfall event, the average reduction rates for BODs, TSS,
COD, NHs-N, TP, and TN are 30.08%, 30.43%, 31.90%, 32.38%, 27.13%, and 29.81%, respectively. [ Conclusion ]
Widespread deployment of LID technologies offers greater advantages in reducing combined sewer overflows than
centralized placement. It is recommended that sponge city planning and construction in semi-arid regions prioritize
decentralized and systematic LID layouts to enhance the overall control capacity for rainfall runoff and non- point source
pollution.

Keywords : CSO; Non-point source pollution monitoring; Storm Water Management Model (SWMM); LID spatial
distribution; Sponge city
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