Advances in Environmental Protection FFE{R47 RTHS, 2023, 13(2), 270-277 Hans )0
Published Online April 2023 in Hans. https://www.hanspub.org/journal/aep
https://doi.org/10.12677/aep.2023.132036

%?SWMM’I‘EE:E‘J'I%JEWHERE&

BHH, XBk, RER, & #, KME, KT
WY IR B S AR AR, AR R

I¥]
2
Sif
P

ks H . 20234F3A5H; FHHEM: 20234F4A6H; KA HM: 20234F4H13H

H E

BEEIR TR IR, BERARPAERBT NERAERGEEERME, BRAER KR
R BIR R 2K . AN FSWMMAR, LRI E R X K RXIR, WEFEHAX
B BRI RERAER, SRR ENY FTENEREREBRRERZEMIHAEN. SRER, BE
FERERNAKREIN, HERERE. MEBREZERN, FEARIER RN TR, 2RA[8Hm,
HIEINEERBER/MIES . Ah, BEERFNEAEIEM, BT rRFERRRE AR, B
PR ERIARTTEIABIIR. HERERRE T ARERE TIRT N E LRGSR ER, SR
THRERE BRI REH A EER L.

K217

BRIGY, SWMMALR!, dL&fmE, WMiiNE

Simulation of Waterlogging and Non-Point
Source Pollution in Rapid Urbanization
Built-Up Area Based on SWMM Model

Mengmeng Hou, Shulian Wu, Jiancheng Zhao, Jing Huang, Bailu Zhu, Xintong Yu

Shenzhen Yuanging Environmental Technology Service Co., Ltd., Shenzhen Guangdong

Received: Mar. 5", 2023; accepted: Apr. 6, 2023; published: Apr. 13", 2023
Abstract
With the acceleration of urbanization, urban waterlogging and runoff pollution have become in-
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creasingly prominent. The research of rainfall runoff provides a scientific basis for urban planning
and construction. The SWMM model is applied to construct the storm water model in Qianhai Dis-
trict, Bao’an District, Shenzhen, China, which simulates rainfall-runoff and runoff pollution gener-
ation and distribution in different recurrence periods. The results show that with the increase of
rainfall intensity, the total runoff, peak flow and runoff coefficient would augment. The time of
generating peak flow is gradually advanced, and the runoff coefficient increases, and the increas-
ing range tends to decrease gradually. In addition, with the increase of rainfall intensity, the pollu-
tion-bearing pressure of urban receiving water is increasing caused by the increasing runoff pol-
lution. The results reveal that the actual situation of urban waterlogging and runoff pollution in
different recurrence periods is of great significance to urban waterlogging control and runoff pol-
lution control.
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H A7 P M 038 11 JE s YR K K BB 3 B SWMM. MIKE URBAN [3]. Info Works CS.
SUSTAIN. STORM F1 MOUSE 4, A 4uisemmfiR. AR 1A F 22 SWMM. MOUSE.
STORM %5, R & H R s R RIS VG . STORM sk pi . JRIFR &Y 45 MR TR 5, AR
BT ST B A R, @ A 2T [ RS .. MOUSE BBV A4, SHui e B4, Ml
EHRIRA A A, A E PR [4].

BT RSP AL L (M AL, AT AT SWMM AU By A\ B 8] (] B P DORAT R, g 1
WA DURAT B B BEECE K, T RTS8 D3 0 T AR /N L R R 3% A BR ), By A — 4N A AR
UFRAE TS . SWMM AR BUANE ] DL BN B R AR REANL, 1 FL o] DX S AL 75 SWMM #E 8 H,
AR T HEK R GoRs 61 A A 7K AN o A — 6 3 BIPRS00t B 2 3% AN AT IT R A, AR A A
TR BSOS 2R 7 30 17 DX Sl HE /K I B s 55 AL 5 THI A 8 B SR AR 35 (5] [6] [7] [8].

2.1. SWMM & E
SWMM (storm water management model, & N yt/KE BT & — NS R P K-R R T, F5
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JiFE. Green-Ampt B FI4ZR I 26 508 1%

K AR SAE AN 26 iz s /K ARG AR, e SE KRR REG T, BRI H i S8
WA FE vT DAk o P 7 AR AR, T BE N TR R AR T, iR R A E AR, BULTE
I B T3 . SWMM R AUA/KIREE & ig st 7 =Mt 807k ik, 8ok, s
Wik, FAh B JaE BRI AR YT R KR AT KA B TE R I B AR, & TR N R 4
2.2. AREXEEER

NHEBN KRR A5G, TR /K IRSUR AL, = 2 DO ATBRE R4 90U KR IX, 23 5l 5 i
FIX . REWER X BT X oA A X, 20 M7 IEATEIRSOE, SUREA/NX Bl W5
R T5RATEME, NIEL EVE SRS 7.

ROV X PEMIERIT VAR 5, FEARHITHE SR X, RABER K, JLENIZIMER. BRHKRE A
R X, ATBIX IR T 5 2 X 2 78 2 8718 DL G4« B 98 DX 3@ 0 i i v = fe, 2
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i) 85%LA 1o
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Figure 1. The variation of rainfall intensity with time in different return periods (unit: mm/min)
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Figure 2. The generalized results of the pipe network and catchment area in the study area
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Table 1. Calibration results of parameters with high hydrodynamic sensitivity

1. KHNWRYPERANSHERELGR

Fa AP REGER

1 YK X I8 308 58 B 150

2 NEKHE S T R 0.015

, ANTLEE 0.017

EEgT R —

CIpE] 0.016

5 H/INEH (inch'h ™) 0.2

6 AN K b3 & (inch) 0.06
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Table 2. Calibration results of water quality simulation parameters

2. KBRS HERELR

b 15| 25 B i puigE] S LK COD TN TP TSS
AR E 76 4 0.2 135
RS
REGaR IS 10 10 10 10
i)
eI R 0.006 0.004 0.002 0.007
WTIESS 4
U E 1.8 1.7 1.7 1.8
KR E 165 6 0.2 283
ERBH
A L 10 10 10 10
B
MR $E % 0.006 0.004 0.002 0.008
WTIESS
T ER 1.8 1.7 1.7 1.8
KR E 35 10 0.6 75
ERBH
2 RN B 10 10 10 10
2
M TIEER 0.0035 0.002 0.001 0.004
TS
TS 1.2 1.2 1.2 1.2
QT S IR

T I S SRR OK BN IS, BT A BRI TR, 1 AR S AR IR R BE R HE K SCE)
NFEE PRV EI N 14 34, S EMBENEILFERE. S8, P =18, W73 XKEERA
N 0.495; P=3 1, WFAXBERATN 0.514; P=5K, HFAXBERAEN 0.538, FFEImmibit
X429 R EUAE 0.4~0.7 IS FEl

ARWFFURA 2022 47 A 2 H BB FE X0 K 5 i I g AT R (50 IE . AN PR JE TR, e
75 P, RPEWE 54.8 mm. AR E HIGUEM Nash-Sutcliffe 2036 2841 : COD B N-S &
#9052, AR N-S ZECH 0.68. TN B N-S RECH 0.71. TP BLLH N-S RECH 0.49. TSS
PRI N-S RECN 0.5,

3. ERENH
3.1. WFHENER

Wz 3, KR TS, SEIMN 0.5 ML, EIYIN 1. 34F. SE. 10 ERRTRAED
FIIENIN T 21.45%- 43.60%- 74.45% J% 98.13%; PEIEFE 7 HI3E 0 T 23.50%- 48.35%- 83.38% /% 111.23%;
R AES TGN 4.65% 8.67% 13.74% % 16.91%, iHH M5 S EILBAME I, 2970 88t
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EIEMN, R AEIE, B RBORETIGR,  FER NIRRT b7 LU A B T 5 P O T ks>
FIH BRI AR A g E S E— N EIST L, B EIEE N 21.45%. 18.23%. 21.49%
Je 13.58%, VIR E IR N 23.50%. 20.12%. 23.61%/% 15.18%, UiHIEIIIA 5 4E8f, AR
B IR AR IR B A BEE, 2 5/, B B E IR0, R0 A I A) SR 4L
ST LTRGBS e X O LR T 7 A

Table 3. Waterlogging simulation results in different recurrence periods

3. TEEHRHAAFEUER

HHH/a P R &/mm 2L B/ mm P/ (ms) U A I (] (eSS
P=0.5 70.16 33.19 6.68 0.600 0.473
P=1 81.44 40.31 8.25 0.583 0.495
P=3 92.72 47.66 9.91 0.575 0.514
P=5 107.63 57.90 12.25 0.558 0.538
P=10 118.91 65.76 14.11 0.550 0.553

3.2. FSES

B T8 X IR K XS Bl 347 geit, Bk 4 8558050, V5 4eiice S5 R RN IEAE
o XTECEIAA 0.5 AEHTS Jerh e, Hrh COD MRIEERIWIA 1 4. 34, 548, 10 FF=245559
HhnT 42.76%-94.48%-176.79% J% 249.82%; TN IR & 73 3G 1 1 38.04%-82.87%+ 152.46% % 212.90%:
TP &I I T 37.24%. 81.03%- 148.97% % 207.76%; TSS 1HRIE 3 HIIEIN T 42.83%. 94.65%-
177.12% % 250.28%. i BHBEE B &R0, V5 3t il &N, 03 X 52 98 7K A4 RS GLlR Rl
I, 2 ) R 2 P R AR I T BTl TE K B o 2 R B ) e

Table 4. Simulation results of non-point source washoff pollution with different return periods

4. TRIEMHE SRS REMLER

FI/a COD/kg TN/kg TP/kg TSS/kg
P=05 71047 24.71 0.58 1364.61
P=1 1014.17 34.11 0.80 1949.04
P=3 1381.62 45.19 1.05 2656.20
P=5 1966.40 62.38 1.44 3781.63
P=10 2485.17 77.32 1.79 O 4779.99

3.3. FEESTOH

AP FELEIIAN 1 P = DIFIFERBUCAE], 7B 58 XCEEE e PR SREE T, & iS5 R 1m
Hil. 2 P=1K, BN 2 /N, BEREN 81.44 mm, HELEE R TR 3), BF7TXIER COD. TN,
TP } TSS V5 JHib il S 853 7] 1014.17 kg 34.11 kg 0.80 kg 1949.04 kg. Ziit & FILK X5 450,
A L, COD V54432 255 A X IO B 7L IX S AL 6 A PE 3, P s B2 I FIE KX S247. S393,
S395 FEEA-Hu A FHRACN R LIEHE ;. TN V5 4 2 B0 A7 X O 7L X AL w5, i =R %2
FIVE/KIX 8393 S247. S243 1 LRI HSERUNRTH . JEIE M &kt TP 75 W) 3 B4 X IO 70 X 35k
FIALEB R PG 58, PAIT BB RIIEKIX S393. S243 1. S247 R HSSA A R . JE M K Sk, TSS V54
W) B AT XIS FE XS AL R PG 5, 715 B LK X S247. S393. S395 MR FI S AL N R TH
S B
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Figure 3. Pollution distribution in Qianhai area of Baoan District
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