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Simulation of regulation effect of permeable pavement on hydrology
and water quality of rainfall runoff
CHONG Jiawen', XU Lezhong', LI Cuimei', CHENG Gui’, ZHANG Jingwen'
(1. School of Environmental Science and Engineering, Suz hou University of Science and Technology, Suzhou 215009,
China; 2. Anging Urban and Rural Planning and Design Institute, A nging 246003, China)

Abstract: Taking the sponge city demonstration project in Yixing city as the research object, we used SWMM software to gener
alize and model the study area and validated the fidelities of the model with actual monitoring data. T he model was used to simur
late the hydrology and water quality changes in the area at the rainfall intensity of the return period of 3,5, 10, 15, 50, 100
years, and to analyze the regulation effect of permeable pavement on the ecosystem of city rainwater. The results showed the
permeable pavement could reduce rainfall runoff by up to 19 74% and the runoff coefficient decreased by 21 93% .T he overall
runoff reduction effect increased along with the rainfall intensity, but the increase was small. As to conventional pollutants of
SS, COD, TN, and TP, the reduction was up to 24 12%, 23 79%, 22 81%, and 21 90%, respectively. The permeable pave
ment could also delay the peak time of runoff volume and pollutant load concentration. This study presents a scientific evaluation
on the effect of permeable pavement and provides reference for engineering design.
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Tab.1 Parameters for hydrology! ']
- Il
BARNBE/ (mm * k) 76
N NBE (mm + B 3.5
FEUCH B ! 4
RIBIKIX % T R H 0.013
B 2T R 0.15
Hig T R 0.014
Hb I E( Yho) 3
%K X E / mm 6
AKX EE &/ mm 1.5
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Tab.2 Parameter values for different land use types[2021l

t22? ZH] SS COoD TN TP
KRR/ (kg hnr2) 50 40 4 0.6
RV A 1 1 1 1
i%é*@ﬁ%ﬁﬁmm 10 10 10 10
MRS 0.007 0.006 0.004 0.002
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KRR/ (kg hnr2) 30 20 10 1.8
R A B 1 1 1 1
oo L S 1= oL 1 Y 10 10 10 10
MDHES s 0.004 0.0035 0.002 0.001
RTIEEE 1.2 1.2 1.2 1.2
K RBE/ (kgrhn2) 125 90 6 0.6
BRI E 1 1 1 1
i%ﬁﬁéi A E I/ d 10 10 10 10
MRS 0.008 0.007 0.004 0.002
RTIEEE 1.8 1.8 1.7 1.7
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Fig.2 Rainfall process and verification of hydrological parameters and water quality parameters
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Fig.3 Simulation results on flow in piping and
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Tab.3 Hydrological simulation results
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3 5 10 15 50 100
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Fig.4 Surface runoff simulation before permeable pavement

5

Fig.5 Surface runoff simulation after perm eable pavement

HZKK I, AT F2Al SRR, al B R i34 7e
TR K, R AR R AR DA 30T KA S5 A A A K 1

UagAg/
3

VBT JEA N D — AR Wi T A i, X A% U A
PR GUAR BT G U TR AT I S A PR A

FH, 0T WEB I ) 3547 — s 3B iy 4 H, R IR 7K
SO KT BRI . fEE R — e RO T, BIE
iz ER/AR, 75 KT 3 a TR 58 W o8 B
AR SR ARG e, B U K eE
.

FEV T R, V215 4l e 1) T B I A LA
BRI RI2C 2R, AECR LIRS 6 FH IhBE 1R[] 1, S

KLAKEIERE < 119



F16% &% 95 - MAAHEE KA FL - 20184 4 A

6 P1

Fig. 6 Simulation results of pollutant concentration at the discharge port P1
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