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Abstract: [ Objective | The Hangzhou Asian Games is held just in a flood season, and then the risk of waterlogging disaster risk
at Asian Games venues and their surrounding areas increase significantly, for which the hydrology-hydrodynamic model-based
rainstorm waterlogging model is an important means to prevent and reduce the losses in the relevant key areas from waterlogging
disaster. [ Methods ] Taking the Asian Games venues in Lin’an District as the study case, a 1D~2D waterlogging coupling model
for the core area is established with InfoWorks ICM model. The model parameters are calibrated and verified by the measured
data of the rainfalls occurred on July 31, 2022 and September 13, 2022. On the basis of this, the water ponding scenarios under
different design rainfall return periods (10a, 20a, 50a and100a) are simulated, and then the main water ponding points and their
causations are analyzed as well, so as to provide the decision-making basis for preventing the urban waterlogging disaster therein.
[ Results] The result shows that the relative error range of the model is 11.11% ~ 17. 65%, which indicates that it has certain
reliability. Under the conditions of different design rainfall return periods, both the water ponding situations in the areas of
Jiuzhou Street and Xiuquan Road are relatively serious under the influences from the factors of topography and drain pipe diame-
ter, etc. When the return period is greater than 20 years, there will be ponding with a depth of more than 0. 40 m on the road on
the west side of the Asian Games venue, and with the increase of the return period, the area of ponding will continue to expand.
Under the condition of the rainfall return period of 100a, the maximum depth of water ponding is to be 58 cm with the area of
13. 68 hm”® in Jiuzhou Street and Xiuquan Road. [ Conclusion] The large area of ponding near the venue road will bring certain
challenges to the smooth holding of the event. It is suggested to increase the area of the permeable surfaces such as green areas in
the surrounding commercial and residential areas and arrange drain pumps at the places with greater waterlogging risk.

Keywords: InfoWorks ICM; rainstorm waterlogging; Asian Games venues; Lin’an District; climate change; rainfall; loss of

waterlogging disaster; waterlogging risk
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Fig. 1  Overview of the study area

14

KFKEBEA(PEL) $54% 2023FF6H



1.2 # &
1.2.1 Amhbi s

it b PR G4 A B S o AR AR A ( Digital
Elevation Model, DEM) | 5 43 ¥ % 1% JE G2 AR 1 £ Hb
FIHE S . DEM £t o 2l b BRISA5 20 0 2 m 73 B
RIS S, AR R A S E PR
RGBT 2022 4 3 AR M X AR, =
5 HEE R 0.2 mo 7E 5 5 PR B3 3k ah 1,
KN T HAO B 7k, RIBGE M, &5, #
M sRHLANIAD 5 2 A B, PR AR XA
() 7= i 2 T
1.2.2 EMH#E

BB IR T I 2 X A BR . BFE XA
S 5687.3 m, Sal ik IA 335 BedgiE, 337 4
WA, HA S BR AR S R S RUARAR AT A
EESEL, FESRESEER S BR. EMH
ETERA R EER
1.2.3 W Lt 5 4%

T s R OB o <2022 4E 7 H 31 H” M
“20224E9 A 13 H” MigkEmdf, kA TR X
A AR AR, HiAE 10 min i858 — WREE . S2
B A PR 7 U o T 40 1) 0 RR 33 S I RRUK TR JBE
LA G

E2 #3RKX DEM
Fig.2 DEM of the study area

RFKEBEA(PEX) $54% 2023565

& I, Z//8T nfoWorks ICM M2 W7 E R AHEMNTR

2 W%
2.1 REHE
2.1.1 FILAKRRX 4

InfoWorks ICM BHY (44 £ 75 2 S8 AT LK IX
X153 o FALAK X R 4345 5 5 W w0 o R4 DDA
K, N T ARG, il A A B 4D 4
REIMAFE PR, PR AL 0 F B 2 2
ZINWIE AN FITKIX, LS5 IR IX N IE
P AL, ST T AR, BAAE] 207 4
FILKIX,

FALIK DR F AN (5] LU 3] %) - b 1) 2 AU RE AR 7 S
IR TITL A, 5 FhAS [R] 7 0 9 T 4 AH OC T 1
£ 191,

2.1.2 —HFRER

InfoWorks ICM 383 5¢ 4= 3K i 28 4 7 7 FR 4 k47
— Y TE N B TS R BB, e 4R 7 R4
ECERBAATE

n 90

:0’
ot ox
9 0 QZ) ( dh QO]
— 4+ — (= A 0— -5, + =
8t+8x(A tedfcost TS T =0
(1)

A, A ERE A (m®); Q FiFE (m/s);

3 FiLKkERXIS

Fig. 3 The subcatchment of the study area

15



& 1B, B/FT InfoWorks ICM ML TE S BRWAFRITR
x1 5MARASRRAEXSHELE
Table 1 ~ Related parameters attributes of five different types of runoff surface
PR M S | RN WA | BERRAK kRS B /m | IR LS4 BTERY hm®
1 iH Fixed 0.90 Abs 0.001 5 SWMM 0. 020 7.40
2 # M Fixed 0.85 Abs 0.001 0 SWMM 0.020 7.99
3 b Horton — Abs 0.003 0 SWMM 0. 030 3.53
4 £ Horton — Abs 0.002 5 SWMM 0. 040 17. 49
5 Ho il Fixed 0.85 Abs 0.001 5 SWMM 0.020 14.73

t IS (s) 5 o A E N KR MK E (m); g M
HIIEEE (m®/s) 5 0 R PO S M
(°)5 h KAE(m) s S, MERIEHE; K JyhnK 3,
&2 T A E

T, BRS04 MR A InfoWorks ICM,
Il R R T R AL R R, R,
K53 734 B I K DR A TR R R - 3t A
FEBU e AN [R] =i 2R T A G m v, A TR AR A 3)
FECT R A S5 A I K XA [R] 7= R T
Bl e, WARRKESE, AT 4RI
2.1.3 &R

Infoworks ICM ZEAS — 2 i 15 B 2 JE T TIN i i
A BRARF SR A K O AR, 107 R 2 T /K A 2 L
Tt B s, AXPRER K7 RS, B R
PR HR I D7 R AR Brs
oh N d(hu) N o(hu)

— = 2
o ox gy dw 2)
2
d(hu) +i(hu2 +ﬂ) N d(huv) _
ot dx 2 dy
SO,x - Sfx + qiplyp (3)
2
d(hv) +i(h112 +é,i) N d(huw) _
ot 0x 2 ox
So,y - S/‘,)» T qiplyp (4)

K, b KR (m) 5w, v 53500 oy Jria ER R
rE(m/s) s Sy, S, AR Ly J7 1) b RIE S B
(m*/s)5 S, S, G0 R x, oy J5 1) b it R B A3
(m’/s) ;5 q,p MELIEBUH G (m'/s) 5w,y v, 50
SR g TEx .y T BB M (m/s) .

) A 2 Y VA AL T AR A 5T DX R/ N o —
DCTA] 313 DX, R ISR [ 7 1) XA A i A it
FEX = f R, RS R = AIBH A 50 m*, fix
INEIETACY 25 m?, R fE THIT, BN EA
KX, PR IHOKS LR S s D B T A T
MNATIE, WEEE I 5, B E ) AR L X
], W HARCR =AM AR 10 m*, HRIGAFSE X E
R S e B, 3 A A 9 AH DG SOk R

16

Gt — 4 T = ARG 15 em, BERLE BRAATHEVERT .
2.2 kEWERET

5 L& B S 7] 5 80 AR I B R BRUK TR 5
Me, TR AN () A e P e T R SR 2 i aF R
R, HAWS S 2 Wi LA B I S @ T & A6 1Y
CRTSREETFERRYE) (DB33/T 1191—2020) H &2 514>
A B 2 X BRI SR B A, AR
_ 2763132 x (1 +0.3991gP) (s)

(t +10.870)*™
R, ¢ HEHRWRE[ L/ (s - hm®) |5 ¢ JFEH
Bf (min) 5 PRI EIME(a) .

WG FE NI N 10 a —i8, 20 a —iB, 50 a
—i | 100 a — B DU R ST T, BRI REW
BF B (BB R S min, FEFRLELJTEE R 120 min, W04 R 4L
0.4,

2.3 IRBVERFFNIIE

R T R RS 25 S A R T SR,
N TR E VR RT3 08 . 1 S A 10 A OC SCHR 9%
BE, VIR ALB B S8 ARG R “2022 4F 7 A 31
H” Fl “20224E9 A 13 H” W3S pEr R4 71 UK
TREERTALL,  DASEI AR K IR B2 e 5 B 235 SR Ak a0 1 A
PR 2E & NI VAR A SR, H BN R 25 7 —
ANEHATEREY . MR 22 AT

A
8 =— x 100% (6)
7’

K, & WEPRAEXIRZE (%) ; A NLAEXT1RZE (em) 5
w AHEAH (em)

3 SRS

3.1 RER
3.1.1 FEmBEmaEmas R

SR R AR S R R o A M 1 R
KA 2022 4F 9 J 13 H 3 U 552 0 B3 TR A4 7 AR A8 38
FE, AR B BB K R BE 5 SRR R BE R AT %
o, FRIPRATR 2, ZJEHRH 2022457 H 31 H
Uk 9 S A T A TR A GG U AR S RN 4R E A5 3
IKGAEAULE REFNR 22 e an gk 2 g, BEflgh R

q

KFKEBEA(PEL) $54% 2023FF6H



N, BRI FIXHRZIEEN 11, 11% ~17. 65%, W
Bl R 5 PR AR A 3, UEWTZRR AR
U RS BOR R e W PTA BE, REAB R A7 P 85 A4
5%,

F2 KREHERGRESRIT

Table 2 Simulated and error statistics of water depth

S [R] Febrok | BR[| KRR | ARXT
JAE-H-H T B} .4y Wem | B/em | 2/em | 1RE/%
2022-09-13 T 13:29 1.5 1.7 0.2 13.33
2022-09-13 T 1335 3.4 2.9 -0.5 |-14.71
2022-09-13 T 15:13 2.7 3.0 0.3 11. 11
2022-09-13 T 18:21 0.0 3.0 3.0 —
2022-07-31 T 17:12 1.4 1.2 -0.2 |-14.29
2022-07-31 T 17:15 1.7 1.4 -0.3 |-17.65
2022-07-31 T 17:24 0.0 0.4 0.4 —
2022-07-31 T 18:00 0.0 0.1 0.1 —

E .

S

UranRiG]

3.1.2 i BEREEMLER
TESE LI IE AR RS - AN R S ATt
W PP AR U A RS BEATTHIE, ICE T DK R
1 min, 217360 min J5ZitANFEFEIH T R RABUKIR
JEIEOL, Gtas R R 3 o, B 4 A EI T
M) B KM 5%
®3 TEIZITHEAELZER

Table 3  Simulation results under different return periods

FH o B A f’iﬁﬂﬂiﬂ% f?ijti"l* FK TR
/mm /mm * h R/ m /hm?
10 71.06 230.76 0. 356 9.56
20 77.16 250. 56 0.426 10.72
50 85.22 276.78 0. 506 12.31
100 91.32 296. 58 0.58 13. 68

ML R AT LUE H, fEE BN 10 a, 20 a,
50 a, 100 a M 15 &0 F, 5 KBK IR B 5 51 8
0.356 m, 0.426 m, 0.506 m. 0.58 m, B FKIHH
5 K 9.56 hm*, 10.72 hm*, 12.31 hm*, 13.68
hm?

3.2 HEMERN

PRI S AT DA B, B 150 1 2 T o 401 4
K, WG BUKTEE A B3, BUKEREIR 2
B NEFKCE BN, ASFE RS ST
TR X I TR AR B R RUK , H N
S8R HAT — 351k

HH Il 2 AT DL 21, Bl 2 R T o A A S DB 34 K
TERBUKIE I, FUK W) B iim 2 iz By LAY
JUMIAE BB VO S, ) 1] 37 VR 2R 7 P A1) 55 S
AU 1 BUORE, TR R IR JuM B
575 R BUK R B e ™ a2 i Rk P 45 fr

RFKEBEA(PEX) $54% 2023565

& I, Z//8T nfoWorks ICM M2 W7 E R AHEMNTR

EHLFEAR, B EEERB/N, 200 mm, {H
KRR, BEHADKER, BIBUKTEE &, &
RBUKGEIE DY o3 A o BA AU, ASFE ST
BT s P 5 R B b X e R R
SN AE I A 5 R IS T T AR

AR, MEEEFUKEE R T 0.04 m i,
X AT N 56 T 52 308 A0 2 3 I — i S TR R T
0.10 m i, 17 NLZEE K, A4AT B se, X471 A
NS T 5 38 3 AR AN 5 TR R T 0. 20 m I,
BRI BUKEBA ) E, AT BTN 4, P4 AT Rl
2GS HL RIS ] REAE K TS IR KT 0.40 m I,
T NA A2 B R, 240 B R KO AE
WIEE, MRS R Z B AL, R AT
LIE e iz 5 i i HEK REERE IS B L 1 1
Xf—E AR, EEIWRT 10 a F, A
W AAT EIGE R R HRE R T 0. 04 m BIBUKHH B,
W23 X0F T 1% 2 4 DA R S 300 14 W 7 4 A U . A
BUHIRT 20 a B, 3z 35 0 P4 0038 i b BUER R
F0.40 m BUK, FFBEE EHH R, BUKTHR
AWK, I S 32 0 T ) R T ARURRU K X 8 = 1) IR
AT Rk —E P

X FIRBHUL R IEAT 0, n] LA I X N B
RAERHFEEA . (1) ANBEKEBREK, B XA
AT BN Y FRUKER 203 A 7E iz 18 LA AL By JUM A LA
R ARV WA % 55 SR %5 U i, i ] 42 vl b B
SEEX, AEKm O R, BRI
TR A IE, M AR, (2) B MK EE A
B, KA MR LUEIL, JUNE T 1) L Ao
PIFETEE R B NG . R SR R, HhRAs
TSR B TEH KW AR 5 ), H3 A 1E HE
KAESy, BRI BIAUK . R, 3l iy R EE A
FE T L BB e T 4 I HEZK e 0 2 i 2 FR R 3T
PR E R ST B, AT LA G R e 5 £
T X NAKF W HF % ( Low Impact Development, LID) i%
GBS SR, ML, A, W
IKRESE) , $EmTKBER, BEIRAEBUKIEMH, [F
TR TUIN B 5 75 R BRSO R IHE KSR, A S iy
WIsT /KA, XHEI AT LR, Bk
RE,
4 ¥

WFFEBE TSI R T 25 1T AU SR R A R 1 7

RESHKIE, AWM RELE N 11.11% ~
17.65% , FWIRL L 7L 5 S PR An fb s $ e AR — 2

17



E 1B, Z//ET InfoWorks ICM HI 22 Wiz 18 8 A SR

B4 ARERAHTHERXERGR
Fig. 4 Maximum urban waterlogging depth under different return periods
UEWTZAE A B RORUSCR A BRI B . (52 SR SE PR R R AR IR BE A OK B S AT A M 11 5238 4 3
2022 4F SRR KA D 5 WAs B R TR, BF @ ma R, Rl BP9 X9 L3R E AT
FIXANBUKSSN TR REF R AN, JEATR A TAprBe, B A LR P25 SR 2o ALK 2

18 KRKEEAR(PHE) $£54% 2023 F5%6 H



A, TR 22 BIWTTE PR 85 00 AR IR 22 ) 52 N e
FRRCH AR GO B o i) A s, A s
JIVAS 240 4 P9 05 8 Y fel A5 A DL 2R B s 52 B
L

BEAh, 7 4 RS TR HE B A48T A R A D4 2R Xk
Ferbal ARRE, BRI PN A P9 7 1 T i R B P A
i 22 IV 32 73 U P9 VY A0 B 75 S i PP B S A X P R
AR A T DX I, F 5 DX P I T J LA R oA s R
X, iAo UK IS | KRS R R K
BERBNE, (HIEAE LA E 2SI A A
TR RN BAT 5 JEIX SEB A AT 8, S BOR XA
EVEAE S A M TN T RUT ) |

FIAI, AT A BT 5T DXCRR 73 X SRR 5, R4
BEPE T T —SE NP RIG TG, (HoREEATHE I, 4
JE AT RATRAARGE A I A 197 D8 T R R, PFA 2% 0
TR & PR R BV 5 A BT X PR 4R I i
RIS, ME) TR

5 4 #®

AR SCUAATN T 22 AR T SOk 25 i v B i
X A BE5E X35k, FIIH InfoWorks TCM BEHYHE4T T 3
TP BF R A PR R, R FH g SR e R A 5 S 4k
P PEAT T H0UE,  [RIBAHLT 76 R S B B 5 Xk
IBUKIESL, SR 458 .

(1) FTF InfoWorks TCM F5 544 A 5% X A4 38k 77
BRI SR 2022 4E 7 H 31 H 5 2022 4£ 9 H 13
H (1% 7 52 R R 5 AN S B K O B R XA A gk £ 7R
FEFIGUE, A LA 23 H N 11.11% ~ 17. 65%,
SEIR ARG A B A AT AR

() TEARFBITREFRE 52T, R RBUKIRE 5]
K T AR 2 B0 A 8 AT R N, A — R T R
T, ZHIESERI/NERZRZW, JUNESFH R
% %) B e RRUAORE 5 At DI b 5 P, FRUK IR e IR
ik 58 em, HAMNE LR b bR 5 43 g X Sk b S5 K
AR, AP fa b fe A KA B HEK IR, B R
T EHEKSOR , XI5 X N 35 [l A ] 2
XA —E R L,

H WAz IR TR, AR5 XN B S0
ORHR Rl | AR E R R — e R A TR
%o Bk, FEASERDIZE Y, K i Usc S B8 22 9 S
TORE, XHSRIEATHE— 25 R FRHIE, AR AR
RURSADL T RS B FKF- R s SRR 5 DX 18 oA 35 DXL
Ui RIS it ) T B L T AR R AR S R, BT
DIHES 2 HALW 1R, BB SRR R W2

RFKEBEA(PEX) $54% 2023565

& I, Z//8T nfoWorks ICM M2 W7 E R AHEMNTR

L TR X T e N WIS, S DX g A 357 ) A )
fip P —E /Bl

S % 3Lk ( References) :

[1] DONG TY, ZHU X, DENG R, et al. Detection and attribution of
extreme precipitation events over the Asian monsoon region [ J].
Weather and Climate Extremes, 2022, 38. 8.

(2] =& EETHUT B BA RS R [ D], Jeat: Jbxt
Mol k2, 2016.

YUAN Yuan. Study on the Construction of Sponge City Based on City
Waterlogging Prevention [ D] Beijing: Beijing Forestry University,
2016.

[3] BN, sz, peid, &5 PRl fbxt PR A ATTE . BLst

ARTTFBOABI[ ], KRR, 2016, 35(5) : 55-64.
ZHAO Gang, SHI Rong, PANG Bo, et al. Impact of rapid urbaniza-
tion on rainfall-runoff processes in urban catchment: Case study for
Liangshui River basin [ J]. Journal of Hydroelectric Engineering,
2016, 35(5): 55-64.

[4] HUNTTARBUT. ST 2020 4 489 F KAE 15 8L [ EB/OL].
(2020-11-27) [2022-12-16]. hitp: //www. hangzhou. gov. cn/art/
2020/11/27/art_ 1228974533_ 59019459. html.

Hangzhou People’s Government. Natural disasters in Hangzhou in 2020
[EB/OL]. (2020-11-27) [2022-12-16 ]. http: //www. hangzhou.
gov. en/art/2020/11/27/ art_ 1228974533_ 59019459. html.

[5] WHLRAM. MKSCGEMR (8 A 16 H 14 Wf-17 &) [ EB/OL].
(2022-08-16) [2022-12-16]. http: //zj. weather. com. cn.
Zhejiang weather network. Strong weather report ( 14 am-17 am. 00,
August 16th) [ EB/OL]. (2022-08-16) [2022-12-16]. http: //
zj. weather. com. cn.

[6] A EPF. WITHRERIFERA [J]. KF2A4R, 1990, 21(10)
68-75.

CEN Guoping. A model to simulate stormwater runoff in urban area
[J]. Journal of Hydraulic Engineering, 1990, 21(10) ; 68-75.

(7] FEE, BEER. TR R RS (1], PEAAKHK,
1997, 13(4) : 4-6.

ZHOU Yuwen, ZHAO Hongbin. A study on urban storm runoff model
[J]. China Water and Wastewater, 1997, 13(4) : 4-6.

[8] I BH. ISk B b BT (1], AKFI2E4R, 1998, 29(8) .
35-38.

XU Xiangyang. Simulation of storm runoff process for plain urban [ J]
Journal of Hydraulic Engineering, 1998, 29(8) . 34-38.

(91 RUEEM. 39T R b A R sk g K 4347 =i ol W A 5T (D]

B BBURSE, 2016.
LIU Jiaming. Research on the amplified hydrological effect and dis-
tributed model of urban stormwater [ D]. Wuhan: Wuhan University,
2016.

[10] BE%, sken, REM, % Wl EERINIR SR [T]. Rk

19



& 1B, Z/ET InfoWorks ICM ML Wiz E SR AR

[11]

[12]

[13]

[14]

[15]

[16]

[18]

[20]

20

SR (T2, 2018, 51(2) @ 95-105.

XIA Jun, ZHANG Yin, LIANG Changmei, et al. Review on urban
storm water models [ J]. Engineering Journal of Wuhan University,
2018, 51(2): 95-105.

CHEN Y, HOU H, LI Y, et al. Urban inundation under different
rainstorm scenarios in Lin’an City, China [ J]. International Journal
of Environmental Research and Public Health, 2022, 19 (12):
7210.

ROSSMAN L A. Storm water management model: User’s manual
Version 5.0 [ EB/OL]. (2009-02-15) [ 2022-12-16]. hitp: //
www. epa. gov/edn-nrmrl/model/swmm/ epaswmmS5-user-manual. pdf.
EE, TR, MR, S SWMM BURLE YN T R34 T i s Y
BEFILI]. AKHREIRFI:, 2015, 33(4): 10-14.

HUANG Guoru, ZHANG Lingmin, LUO Cui, et al. Application of
SWMM model in Minzhi River Basin of Shenzhen City[J]. Water
Resources and Power, 2015, 33(4) . 10-14.

FVLH. BT SWMM AT S i sk B Y i 43R T £ H AR
R[D]. FE/RIE: M/RETL R, 2021,

WANG Jiangkun. Multi-objective Optimization of Sponge City based
on SWMM Model and Urban Expansion Simulation [ D]. Harbin:
Harbin Institute of Technology, 2021.

RE, W, WRTRIR, SF. ST PN B O LT N KU Pl
WRFcHte [J]. WIS RIS, 2017, 24(6) : 42-49.

LI Yao, HU Tangao, PAN Xiaojun, et al. Research Progress on Dis-
aster Simulation and Risk Assessment for Urban Waterlogging [ J].
Geomatics World, 2017, 24(6) : 42-49.

ZHANG H, ZHANG J P, FANG HY, et al. Urban flooding response
to rainstorm scenarios under different return period types [ J]. Sus-
tainable Cities and Society, 2022, 87. 14.

SR, AR, BT, . AR R AR TR K R
GERLIP RN [T ], Za7KHHEK, 2015(8) ; 354-357.

ZHANG Dawei, ZHAO Dongquan, CHEN Jining, et al. The applica-
tion of the Chicago Rainfall model in drainage system simulation[ J].
WATER & WASTEWATER ENGINEERING, 2015(8) ; 354-357.
IhJ. BT Infoworks ICM AR 1% S 7Y vl PRy 55 A58 480 I 345 400 s 22
RORWIFE[D]. Pi%. PHEMT. R, 2019.

MA Xu. Typical Urban Waterlogging Simulation And Sponge Reduc-
tion Control Effect Research Based on InfoWorks ICM Model [ D ].
Xi’an: Xi'an University of Technology, 2019.

MRE, $ES, 2o JET /KT BRLAY L 45 /s 1 DXCHEZK By
BIRBETFAG )], ESREEK, 2016, 32(17) : 105-108.
CHEN Cuizhen, JIANG Jiaxin, LI Min. Risk assessment of drainage
and waterlogging prevention system for Qingshan sponge demonstration
area based on hydraulic model [ J]. China Water & Wastewater,
2016, 32(17) ; 105-108.

CHOO Y M, SIM S B, CHOE Y W. A study on urban inundation

using SWMM in Busan, Korea, using existing dams and artificial

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

underground waterways [ J]. Water, 2021, 13(12) . 13.

WM, tRoss, BN, S5 LT SWMM AR B3 i kL
LID ZCRVEHr . LAAE BT i i sk o 1 [ ] K 7 & W27 4,
2016, 35(11): 84-93.

CHANG Xiaodong, XU Zongxue, ZHAO Gang, et al. Urban rainfall-
runoff simulations and assessment of low impact development facilities
using SWMM model: A case study of Qinghe catchment in Beijing
[J]. Journal of Hydroelectric Engineering, 2016, 35(11) . 84-93.
TANSAR H, BABUR M, KARNCHANAPAIBOON S L. Flood inun-
dation modeling and hazard assessment in Lower Ping River Basin
using MIKE FLOOD [J]. Arabian Journal of Geosciences, 2020, 13
(18): 16.

WRRIE, shvk, XM, &%, AR FE R A 0T i R T S0 it sk
HKRERBIEFE (1] KFKEEAR (P, 2022, 53(6):
34-43.

CHEN Rongxu, HAN Bing, ZHAO Lingdong, et al. Study on water
disaster risk of Majiahe River Watershed in Puyang City under extreme
rainfall [ J]. Water Resources and Hydropower Engineering, 2022,
53(6) : 34-43.

E¥E, JA/ME. Info Works ICM 78 1L M I B2 35 TIT A 95 3 B+ 6 7
FHLT]. hEZKHEK, 2018, 34(19) : 118-123.

WANG Ying, ZHOU Xiaowei. Application of InfoWorks ICM in con-
trol of urban waterlogging in mountainous and hilly cities[ J]. China
Water & Wastewater, 2018, 34(19) . 118-123.

SIDEK L M, JAAFAR A S, MAJID WH A W A, et al. High-resolu-
tion hydrological-hydraulic modeling of urban floods using InfoWorks
ICM [J]. Sustainability, 2021, 13(18) : 10259.

XA, B, Rk, . BET Infoworks ICM R3S TT HEK (7l
K) BRGEHEKRES B N B WU AG [ 1], ST aE A% 5 By itk 2021
(12). 71-74.

LIU Huachao, LIANG Fengchao, XU Wei, et al. Evaluation on
drainage capacity and waterlogging risk of urban drainage (rainwater)
system based on Infoworks ICM[J]. Urban Roads Bridges & Flood
Control, 2021(12) . 71-74.

FEURLL. LT Infoworks ICM A HY Fr) T3 P Ik I 1 408 9 1 1k Al 2
KA FEEEU T D], ER, HRSSE K, 2019.
JIANG Haihong. Simulation of Total Rainwater Runoff Before and
After the Sponge City Pilot Construction in Wanzhou City Based on
Infoworks ICM Model[ D]. Chongging: Chongqing Jiaotong Universi-
ty, 2019.

HIRE, BHOK, IR, % BT Infoworks ICM BRI EYIETH T
IR DX PN 7 BUK IS W 53R B ZE0E S [ /0L ], JK Ik B AR
(fPPE3C): 1412, [ 2022-05-16 1.
detail/10. 1746. TV. 20220513. 1601. 002. htm.

http: //kns. cnki. net/kems/

SU Dongxia, LYU Fangfang, ZHANG Gongliang, et al. Study on
diagnosis and treatment scheme of waterlogging at an urban underpass

area based on Infoworks ICM model [ J/OL]. Water Resources and

KFKEBEA(PEL) $54% 2023FF6H



[29]

[30]

[31]

IRFKEBRA ()

Hydropower Engineering: 1-12. [ 1] [ 2022-05-16 ].
kns. cnki. net/kems/detail/10. 1746. TV. 20220513. 1601. 002. html.
HBRE, , RN, 45 LT InfoWorks TCM [T ML 3545
PR R AT« LARRNTIT (S 3] X B[], b kA
AR ARBREM) |, 2021, 57(6) : 784-793.

YE Chenlei, LEI Xiaohui,

http: //

XU Zongxue, et al. Coupling simulation
of hydrological and hydrodynamicsprocesses for urban river networks
based on InfoWorks: case of the urban area and the northeast moun-
tainous area in Fuzhou City[ J]. Journal of Beijing Normal University
( Natural Science) , 2021, 57(6): 784-793.

BT, KRR, IVIVE, AEL IR R RE KO it
WIHR[T]. WiITA%, 2015, 36(4): 26-31.

HUANG Zhe, ZHANG Feiyan, SUN Xiaoping, et al. The character-

istics of rainstorm weather and its relationship with flood in Lin’an
[J]. Journal of Zhejiang Meteorology, 2015, 36(4) : 26-31.

TG, thosss, SR, & UEm T LE o R X2 Y B A
[J]. AestiEeAA 4 ( FASRBEIR) , 2018, 54(2) : 246-253.
CHEN Tao, XU Zongxue, HONG Siyang, et al. Simulating rainstorm
Journal of Beijing Nor-

246-253.

waterlog inpiedmont plains in Jinan City[ J].

mal University ( Natural Science) , 2018, 54(2) .

$ 543 2023 F5 6

[32]

[33]

[34]

& ¥, Z//8T InfoWorks ICM Ul 2 B R A RNTIS

R, DY, BRSO, . )N AR U AR ik 7 K S I
SRS IURATAL [J]. KBHAEERE, 2019, 30(5) : 643-652.
HUANG Guoru, LUO Haiwan, CHEN Weniie, et al. Scenario simu-
lation and risk assessment of urban flood in Donghaochong basin,
Guangzhou [J]. Advances in Water Science, 2019, 30(5) : 643-
652.

ZEAh, mRIE, AEPH, A5, FE TR R AR T A e T P B R
RS KBS AT ], KA AR Y, 2021(12) : 56-61.

LI Wei, GAO Junbo, QI Xuyang, et al. Numerical simulation of
urban waterlogging and risk analysis based on a coupled model [ J].
Technical Supervision in Water Resources, 2021(12): 56-61.

ER G, WER, TR, 4. LT InfoWorks ICM BRI IL 5T
AR X G ARITT BOE RCR AT SR T P EBRSTS, 2021,
31(9) . 43-48.

WANG Lijing, PAN Xingyao, WANG Junwen, et al. Analysis and
research on the effects of the sponge city construction in Dongcheng
District of Beijing based on InfoWorks ICM model[ J]. China Flood &
Drought Management, 2021, 31(9) . 43-48.

(REHRE ZH%)

21



