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Abstract

The urban green garden department and its surrounding areas in Jinniu District, Chengdu city were se-
lected as the study area. The SWMM (Storm Water Management Model) was used to simulate the dis-
charge hydrographs at the outlets of the drainage system when the study area encountered design storm
with different return periods under current situation and LID (Low Impact Development) applied situa-
tion. The results were then analyzed to estimate the reduction effects of sponge city with LID measures
on urban storm flood. The results show that LID measures can effectively reduce urban storm flood, and
the reduction effects are more obvious when the return period of design storm is smaller, which will
provide reference for the application of LID measures in the urban storm floodcontrol.

Keywords
Urban Storm Flood Control, LID, SWMM

ETFSWMMER I F & 1REREY
Y MRS 54

x| F2, ok AL Bm 4 2RS¥ %S

NIRBUK S, KEIRS K TR R K s =, Wik i
PRHR R S EOR TR RS, DU R ER

S [ 8 VA A T B I BB S B PR A, DO D
Email: 27728881@qqg.com

Weks H . 20184F2H22H; FHHEM: 20184F3H6H; KA HM: 2018434 13H

TEFE S X3(1983.06-), VLU FAEHMIN, BIFER, WHICI5 RIRTTKI, SRR,

SCEIA: R, KA, PRt BRI, B9 T SWMM REZ AT A AR i T MR S ). K BHEBT AT, 2018, 7(2):
182-189. DOI: 10.12677/jwrr.2018.72020


http://www.hanspub.org/journal/jwrr
https://doi.org/10.12677/jwrr.2018.72020
https://doi.org/10.12677/jwrr.2018.72020
http://www.hanspub.org

BT SWMM RS T A AR R AR 3 T W A 5 7

R

DARRER T < 4 DX T SR AHAE B /N X R MHE X BOABT X R, 38 F SWMMAR LA T % XA BUIR 26 - AR A 1
FMATT R (LID)FE RIS = T, B REIHB RN FHKEE N DR ARG e, A T2 T84S
WATE AR LIDIE HEX IR T U MR . 45 R R ALIDRS X I8 7 it Bg B Awe e e A, T AR MR E I
WBMELT, LIDIHEXERT WA EMRE, AR REERESE,

KA
W, ERWIFR, SWMM

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 518

B T AL HERE O HERE T R A I S S O T B R AR R RO A T . INFERIZEAORE,  Zrith
IBRb . KBS ATE R H B CL SR B RN TGRSR ZR, i A B 28 R e 3 Ak, a8
B Z IR, RIS 5 SO R 2 bty 7 AR 30T o B R[], ST i B AL e, ATl
(AR K I 5% LAE,  JHUI R 2 N A BON B2 BN 10% LA 2] AP HIERALEIRE, T A& K H AL
RIRTGOURIGIE N, BB K EAEHIFRET 7R SN KBBR8 T NEE[Z]s RN 330 i 514
RIRHASE ], AR AR IRME DU S Y B HE NI, T A DU TE AN TR S5 & TR RN s RIRS%
PR BA S RE IR WA @ B R P B T —E R ABIR, BRI, SRR
WAL R R PREFERTRORE A, I R Al 7 22 ok 1™ BB [4].  H AT IR T HEK R Gt AR i
PRUEAR BB RGO, AT A BT IS R LB RS ] o RT3k b 7B 1 RS AT BB o i L2 8¢
JEBAC RS 0 R AT 2E I HE 7K 9 R ity SEBIt 57 9 T BRI IR R BN 17— AN A AR 1 I

N PO R UV B R, % RO T B M AR VR A SRS AT TR, HL IR R R T A A
BN (LID)VE M — ARk 7 PO o B S s, AR/ Tl IRBERE. SO BLTHS HHOF AR IS &
SERFR[6]. LID SRAPRS MBS, DUSATRERIUL B 2RK SR N vt Sems, SRV skt E 00 P A
5325 00 2 S T S 9ol T X3 R A R B (1 RE TR BT AR B7KF o LID 38 Tt R LAy 58 e 88 5 b ok v B it 1
I HAARBRAMC, FOWRSAF SR A MG, LID B E R PORIESEE . InER. HA, Bt il
M EB RIS T2 B[] BEAX LID (W FOR P B, A RS B IR AR R, H LID #i5%
TRER BR8] % T80, ASCLADY 148 AR T 62 DX T Sx A AE /0 XL YT X IO X &, R SWMM
R TP VAL T LID F5 S S T PR R AR O LID AR UL B A M B4 T 5%

2. SWMM =& E 1

7K E AT SWMM (Storm Water Management Model) /2 38 [E 3155 &4 J= EPA (Environmental Protection
Agency) it K I — AN EhASBER - AR VARTME AL, 22 H T3 1T DX R A28 3 7K B A KB 1) B — A 3 K B A 0
[9]. 4HTECHT A SWMMS.1 7E LARTRRAS et EEAT 7 A8 T4, T DURHRIF 72 X 4K S0 7K 3 RIZK s 1)1
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Table 1. Area of each LID measure and its percentage to total area
F 1. & LID #ieHmigER R SRS ERMNE ST

TiH R TH(M?) KA T 5V (mP) A Wi B it (m?)
i AR 107,778 4517 58,609 163,036
H 47 L (%) 9.1 - 5.0 13.8

3.2. ARX LID HZHR

HRIE AR T IS ol /D T S e X AN I /K R AR B BRI 8 A T e X3 3 . B2 L VKT AR
EHRHIE, IS X LID fEMRE MG [10], A SCR 4% B TOR T KA EAT MK st 2 SR EA 1 v it
T REAC B AT R A A= B A Oy DX AF e B0t . AR F 9 DX g R P52 2 2 R AR IRIR A AreGIS 73T LA,
S5a N LU0 R, Ikt % 100 LID il i & 2 X 8. % LID F5 A LA L o5 DX AR i 2 b e 1 p
No

3.3. EHSH

SWMM #AK S, KOS HEHE KX EES S HHERA L N BBV LHKENS S, FILKX
JEBHESEh, A ABIEVE. SERE . R B N IT X T BRI BORHE ArcGIS BRSEEUR B, ARYE I TIX 35
RGOS % SWMM BB - F 9], BUAIZEKIX 2 TofifE 2408 0.011, KX 2 T/ R %08 0.24, H
AFEKIX B EN 2.5 mm, FEAKXHESZEN 5 mm. HHERA L R3S HOREEEA B RR 414(FAO) A 4E th 44 (=
B 28 GE0IF 72 BT (LLAS A) A4 7 (1) 1 5 1 33 3047 % (Harmonized World Soil Database, HWSD)/3%)], #ff 77 [X 4z + 3%
KA AT A L (Dystric Fluvisols), FR#EHV> I LUK L Fr o5 7 40 bdk— 5 I % . AR ITIX
B AIESCBR TS O, AR SCRA Horton A BUE N TS AL, AL TiBRETT /D NIBREST IR il HL
N 76 mm/h. 3.8 mm/h. 4ht, BRHMSHOEEEKE. B4 NDOLHOmMEEZSSE, WHE T XI5 3% R
rPREL, EIE S T REOURYE SWMM R P R[9], B N 0.013.

LID & 5641~ RIS H IUE £ 2245 5 0 AL X SSEBR G LT 2% SWMM B8 P 0[O Hh il HE (A
DL AR I — 2 225 SRR [11] [12] [13] [14]8 72

3.4. WitRME

JRHR 7K 55 J5) 5 RS T R JRAE 2015 S8 A R FSHT T mh Lo [X 2 R 9 B 22 30 T

. 44.594(1+0.65logP
1= ( 70.01)7 @

)0.953(Iog P)

(t+27.346

A | RIRBEN R (mm/min);  t FRORFER DI (min); P RS EILAGE).

RNTWFFAF B RE R, LID F5t 0 /it i H ko), A SCRH AR Q) EBLHTA 2. 5. 10, 20, 50+
100 4, 2 /MBS BETEEN, FERA E AN F R 2 0EF R B[ 15] A2 s B 25 Ko 1 min IR WIEFE, B3I 2 /h
IR U 2 Fios, S EHU N RN AL E 2 .
4, BERE D

F 5 BIUH T RBEH SN RRE N SWMM BERLEN, 3 BIBIUTE IR 2 - AR LID #5581 52 R &% H
DT T R O . WIS 20 LR XA AR R R . N T, A SO =N HH DR i AR AR A5 21 X 35 1 HE IR
TREBEAT 0T S BRI R N7 XA R4S R 3% 3 fin. MR 3 WTLLE ], BEEMRW R, Pkt
LT XA R R S IR K IR, X NS MEWN &R, U0 X8 EE
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Figure 2. Design storm hyetograph of the study area
2. REERITETTIEEE
Table 2. Design storm of the study area
< 2. ARXEEITERE
EIH() 100 50 20 10 5 2
2 h W& (mm) 112 101 86.9 76.0 65.1 49.9
Table 3. Runoff simulation results of the study area under design storm with different return periods
=3 TRIZFMEMRHFERAT, MRXEBERRINGR
e Y 1 5% FEME(mMm)  FEEmm) FREmm) Bk BRAS  WERE(mMYs) IR R VAR IR 221
JG LID 49.93 11.23 37.44 0.22 0.75 3.73 0:60
P A LID 49.93 30.02 7.24 0.60 0.15 1.30 1:30
7 LID 65.09 11.48 52.34 0.18 0.80 4.60 0:60
Pee A LID 65.09 35.71 12.98 0.55 0.20 1.48 1:10
7t LID 76.04 11.60 63.15 0.15 0.83 5.05 0:60
Pe0 H LID 76.04 39.53 17.54 0.52 0.23 1.76 1:20
Jc LID 86.89 11.70 73.89 0.13 0.85 5.24 0:60
Po20 A LID 86.89 42.91 22.68 0.49 0.26 2.26 1:20
J& LID 101.22 11.81 88.11 0.11 0.87 5.33 0:60
Pes0 f LID 101.22 46.66 30.74 0.46 0.30 3.04 1:10
G LID 112.10 11.87 98.91 0.11 0.88 5.39 0:60
P10 A LID 112.10 48.83 37.92 0.44 0.34 3.48 1:10

PIAE— 18 DL Fom R RN, DXk IO ARG,

AECUE HHE R R LID it )s, XEFERE

F,  ELRE R R AN TR O, TR R E R IUIR A AR R 2R, U LID it RE A RO B R

Flgkigk e, AR X IR K o

3(a) IX IR TR LID F5 0 T, = ANHEBUAAR IR AT DA S AR I L 7S A AN ] B /A7 557 324k
Bl MK 3@ nT UE Y, BRI Z N IR0, KA LID fif i AR o SR HIsE — e 8, (B4R I H i
FEHNZW N, B LID $i5 70 A IS e W gk i AR SE 2 . 151 3(b) IX IS K A LID $&7t T,
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Figure 3. Total runoff and flood peak of the study area under design storm with different return periods
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Figure 4. Total flood hydrograph of the study area under design storm of different return period
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