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Waterlogging prevention and control methods in Kowloon Peninsula under superimposed effect of storm surge and
extreme rainstorm//YUAN Zhu', GAO Liang”, ZHANG Wensheng' , LI Jinhui'?( 1. School of Civil and Environmental
Engineering, Harbin Institute of Technology ( Shenzhen) , Shenzhen 518005, China; 2. Faculty of Science and Technology,
University of Macaw, Macau 999078, China; 3. Guangdong Key Laboratory of Intelligent Ductile Structures in Civil
Engineering , Shenzhen 518005, China)

Abstract: Taking the Kowloon Peninsula of Hong Kong in the Guangdong-Hong Kong-Macao Greater Bay Area as the study
area, considering the urban terrain, buildings, and drainage network elements, a waterlogging disaster model under the
superposition of storm surge and extreme rainstorm was constructed, and a variety of waterlogging prevention and control
methods were quantitatively evaluated. The results show that the waterlogging disaster model can accurately reflect key
physical quantities such as the extent of inundation and water depth at different locations. Check valves and baffles can
weaken the amplification effect of storm surges on urban waterlogging by cutting off seawater backflow channels. Under the
superposition of a 1 000 a return period storm surge and extreme rainstorms, the overflow rate of the pipeline network
decreases by 14.8% and the net drainage volume increases by 5. 7% after the addition of check valves in area near
Yenchow Street, Shamshuipo, West Kowloon. The addition of a 1 m baffle at Container Terminal No. 8 reduces the
inundated area by 26% . Underground flood storage ponds reduce the level of inundation around the perimeter by pooling
and storing surface runoff, which reduces the inundation of the Boundary Street Playground by up to 34% under the
condition of a 100 a rainfall return period rainfall event.
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Fig.1 Geographical location of Kowloon Peninsula
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Fig.2 Schematic diagram of waterlogging disaster model
2.2 MIRHE
b 2 i e AR 2 0 A Snl i P BRKCIG B ) i
fith, >R FH A v b B 28 N FF 208 (https :// data. gov.

.58 -

hk/) IZBHELL S mx5 m WA RR Y . S8
T Yang %5 BFGEKG A R0 R 3 2% HEAR
WA I % R B0 DL % - b R R 28 T B0HE TR A
OpenstreetMap ™ 3 2~ FF 50 4§ ( hitps://www.
openstreetmap. org/) , 35 AR AR ORI B 25 1]
Fen 5= 5 (https ://portal. csdi. gov. hk/) , 3k 17
Hb RS P RCHE IR A I 55 A T (hitps ./
www. map. gov. hk/gm/) , f0+5 815 ST /K I 831
HeK & (Hrb 7 48 345 MR R 486 #i) .60 ~HEZK
1 8 00 A s o4 1 o AR 2 B VR 1 7 s K S
£ (https ://www. hko. gov. hk/) . PN ¥7 % FE LRI AL
PEanE 3 Fiw,
2.3 #EREINE

B REASE RS VG K i ik HL A B R g
ASON B i TR AR BERHME IE T S R A
DA/ IS i BT MR A T A R 25 TR N e AR
b v R Y X PRI T S SRR B X PR B Y
S SR ArcMap T HES G mis RSB YER
XA AR R BE EAT T A OE, AR E IE SR RCR
Kl 4 fis . JEarse, i N EFBAR 10 ~30 m 11
PR S HE R ARAS BT A A R A 25 SR 7 e oy
P A AN — 22 B B e o P R TR g o
WA SCHE IR 15 mx 15 m K1 43 R A% | 0 3 4 55
488250 NEEFAL A% RIRE 26 S8 i R EON TN
PO B, He 0070 s T R/ S 4
Hi 1 AR AR S B HLAIE 50 B SR I A 7 AR 7R R
TR E R R R IR T B R R (2 TR
#0) 4350 0. 40 ,0. 03 0. 04, 1 B 15 R 0590 K
16.2.6.0.3 mm/h, #&F MIKE # {4+ MIKE CS —
AL W D fie S HEK A RN . R E A
R T A PRDRS FE B, B LR P B b R 4 1A
Bt rTR Bk 0 5T, 2 I MIKE $524F F0H5 48
H2T REOLE N 0.012,
2.4 FEBVIGIE

1 TR DX RS K, R R 255 ) 28 S P3N i
R BE RN 48 i 5], Gao S5 WY WF X R W, F s
5 kmyts [l N PR/ B AR G . S B0 UE ST 1 XL
155 W v R R P AR SR 4 B kAR
FEJUIRNe 5 1 D7 5 I T 4 S o Ao R A
T ARAN i AR XoF E T 15 0 AR UL 5 S A
4 Y I WA R FH 43 B 9B T R, A i R
D2008-06-07 H¢ K F& W K F ,40 h P RFFFEK ik
2| 449 mm, Fils K 3CH & i m RO 2R WS %
S0 6 3 00 A7 3 S A5 O I (E 291,31 m;
22010-07-22 FEFHHRE 18 h BFEKE 127 mm, [



>z

mfE L o
D™ = 0 1 2km

(a) AR

(o) EHMBTIE

B3 MsEREEYRE
Fig.3 Data of waterlogging disaster model

B4 EHABERBR
Fig.4 Effect of building correction

T e 0] £ 9 0 457 3 SR A5 H A SB(E 2 1. 45 m;
32014-05-30 /K E 19 h BFEKE 210 mm, &
T S0 T ) £ 95 30 7 3 S 45 H W47 B9 {E 24 1. 35 my;
@2016-05-10 Z K E, 12 h EFE/KE87.5 mm,
WA T 409 () ) 0 9 0 5 328 S A5 H O 9 {E 291,35 m,
4 378 T A S R G AR R A S BT

JJ3 S 2 RT3 [0 198 9 08 90 LR o D TR B ) 1 SR A
FEXELASRAS . EFXTRFFEIX, A ds I 55 3 $ it 1 2008-
06-07 Z Ml B 273 KR Hesty , SRR T L
BB TR UK FE B (E 6) |, KRR 1)
SN EAR K FE B, FREE AR, R
FIKIZ A A X IR R B BB, He 6720 %
iR 4 REW R FW KR IET TS E T HB
TR S TRAK 35 XA U 5 TR FE S 88 A DX R A
PFE ARG B Fr, IR 456 R Bl s B
X3 T S5 AET TETE 4 37 K W R It B i WS IR BE R AT T
HEWT, Z5 R AN 1 TR o SR R T A 5 28 %o G 4

—2008-06-07 —2010-07-22
2014-05-30  — 2016-05-10
150
< 120
£
5
= 60 i
g o h
0 8 16 24 32 40
i [a]/h
(a) PFFR5EE S FEL
500
= 400
£
= 300
% 200
£ 100 ’t/ﬁ
0 8 16 24 32 40

i [/
(b) Rkl gk

5 43MkEmMETNFERTRESZ
Fig.5 Measured rainfall process lines of four

rainfall events
HETE 4 SRR 5T W BRI 7B A,
XF BT RBUK BRI K T, i PR BEROR,
B IRBOR 7 E P 227K T, 3R 1 A L BEALK
TR UL KR Z TR AR 1% 22 FEARE 10% LAY, W]
AR RE ST W N KBRS iE kg
I EE [R5 A B, 4 2008-06-07 S o WY 1 i 4%
FRIRALA 45 SR 11 A 1 TR 55 28 WA 31 ) 7K 3R 41 75 R A7 0
e, g 6 s, MR AKR M KU K I
RV IE S5 M ) TG BN T, SRS R AR —
B, Bk 7R T A R R B T REE
.59 .



L
IR /m
>0.5~1.0 LR
m>1.0~1.5 &

m>15 - —
o KA — KR AEIE

E 6 2008-06-07 RSN ERERE

Fig. 6 Simulated and observed inundation range of
2008-06-07 rainstorm

R1 435MBEMRKES KR

Table 1 Simulated water depth and observed water

depth for 4 rainfall events
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2010-07-22 AN X R 0.32  0.300 6.13

2016-05-10 FKEEXKVMEIRIEIE 0.16  0.177  10.50
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