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Analysis of impact of rapid urbanization on characteristics of urban waterlogging//WANG Zhaoli'?, MENG
Desheng' , LIAO Yaoxing', CHEN Yuhong', LU Yiliang' (1. School of Civil Engineering & Transportation, South China
University of Technology, Guangzhou 510641, China; 2. Guangdong Artificial Intelligence and Digital Economy Laboratory
(Guangzhou) , Guangzhou 510330, China)

Abstract; To investigate the impact of urbanization on regional waterlogging, taking the Nangang River Basin in Guangzhou
as the study area, a coupled one- and two-dimensional hydrological-hydrodynamic model was constructed based on the
SWMM and WCA2D models, and the flood inundation response patterns under different rainfall return periods before and
after urbanization were analyzed. The results show that the simulated one-dimensional river water levels and two-
dimensional inundation extents are in good agreement with the observed data, demonstrating that the proposed model has
good applicability in the study area. From 1990 to 2020, the built-up area in the Nangang River Basin increased by 4. 1
times. The expansion of impervious surfaces led to higher peak discharges at outlets, larger runoff coefficients, earlier
occurrence of flood peaks, an increased number of overflow points, and a significant increase in inundation areas.
Compared with the pre-urbanization scenario, the inundated areas under rainstorms with 1-, 20-, and 100-year return
periods increased by 4.2, 1.1 and 0.5 times, respectively, after urbanization. The expansion of impervious surfaces has
significantly exacerbated flood risks and further weaken the urban flood control and drainage capacity.

Key words: rainstorm waterlogging; urbanization; hydrological and hydrodynamic model; WCA2D model; SWMM model ;
the Nangang River Basin

510330)

SRR AUGAS RIPR T AR ) 1A% S
IR R38R L AT {6l 1 22 3o 1T 2 52 3 TiT PR 95 ) DXL,
BEINT R BRI AT R M BT,
e B X PR A1 A 25 R e it U™ IR 3R A
AR DR R R AT I B S o B Ak, 38 1 05 125 fiE
JIR BRI, MR AN 2 A T ARG O, AR 4
L3l T HEZKAE P HE K BE AN AL, S B0 AF R T
Hbps 9 AR s 5l Ie B T A AR A AR
SRAE S AR DI Ty, (o 9k X5 R0 X1 i 22

PNWINIFI A5 R L S VA &2 € PSR TR
5 6 TR I, — A0 T S B S R S R R K
RO BB T A AR PR A, 39X A2 2
SRS S XN 1 R R B TR 452 B
(HE R AE D7 LT R 2555 ) LA B 1 3 X R 4
PRI, X — T8 5 71 2% R N 7, AN (R L ) &R
Gt SCHRGT L0t R T ELAR
YR AR T B A G W R, B U A A
e AR BRI N 2k A 2 i Y i

BELWHHE AR E LT H (52379010) ;) 454 F a5 07 FH 2Ll F 58 25 £ 300 H (2022A1515240071) ; = BB & T — iR b £ 13

(202202AH21007)

EEE N FIRAL(1979—) B, #0382, i+, FEENFOKSOUKEIEIFS . E-mail; wangzhl@ scut. edu. cn

<41 -



B ICE S I R (2020 4E 8 6 H) B e
(2021 4E3 19 H) A2y 7 (2021 429 H 1 H) b
w2016 4E 7 18 H) (TRINT (2019 4F 4 )
1H) TN (2020 4F 5 22 H ), KB Y
(2021 -7 H 20 H) %%, b, BRI 6 5 3000 0%
TTUEPE R 2l T A i Jead A v ) o
Z—s

B8 ST A T R T T R ) TR
AhE 3 IR A K SCm B R T R EFSY . Zhang
SRR T IR AT RS | %2 K IR s, A
G W PR S0 50t DX ) 3l T e A A6 P 4 WXL |
KRR K S e A B ARSE S R OR T 2 21 4
Rajib %) I Manaschintan 25> 351 %t 74 P4 HE 3]
TSR AN T SE T HEAT WS, e I i Al 2 48 hn i 5%
AR I i, Prosdocimi 451 LIRS 2L
TR TS AR BRI 38 A 97], T 5 i B A T A v 5 2 it
Wt b ELAT B 2 SRR T PN AEE A 25 27 I i B
U2 LA T 5 2 T R 2 B T s 1,
PRI T A AR AN 325 K T kS 0 e 3 A R
P 3 22 B s Bk, A H TR T A K ST
ROV C AR T 5 BUR  H R ZH 5L
JRI R —HE K S R AR, BN G T b e it | 0
R[] 45 4 Y AR RLAR T 0T 3T AR T S ) b e — 4
DA W A LA 5 A 2 | b 3R W B PR 0 %o Sk i A
Je RO O KR 1 R = R GRS, ST AR SO
R — Z4ERE G /K Sl BB AR HiTJS B A 5
WO

F 20 22 Ok, F NS btk 1T — R 50k
TR PHABEARY 25300l Tl L A B AR (storm water
management model , SWMM ) Al 5 40 9% | $54F a1 i
FFEN 2 AT, EAR AR R T3 2 FR N AL
T O B35 T AV 4 3 T 1R AR A
SR, SWMM A5 B A BEA AU — 2 K SCOK i e, T
AU BB DL, TS 2R T MR T MR it
B VAR R T AR AR BB A S AT IX 1) A 5 31
I L B B RS O . DRI, Bl N Ah =3 Ttk
SWMM #5515 Z ARk Bl Jyp B BEAT R 5, T UG T
— R G WF 58 W, 9 40 Brendel %1 B3 %
SEUOT R - AEDT R R AT T AR AR
TEIRALAFY R SWMM A58 RS £ — 2k 7K 3 ) i
BY, D) ST [R5 XA N TR L
WCA2D ( weighted cellular automata 2D inundation
model ) R4 w800 — 4K 3h T BELAE S, Ko
7 SRR I 2 ) BT R (AN THB R 5 fR UE Bl
SPEAE) |, HLA] AE AL AR v [ Ao S e kG S
RO IR T N L A B Tz R %

.42 .

T, AR SC A BE SR AR A T M T R e YT 3 ek F
T, M SWMM 5 WCA2D B4 465 IR L6 T 1k
HIJE (1990 4FF1 2020 4 ) 19 PN 35 W 18 DL, 98 AN
B K X HE K A W HE RS e R rT ph s w 1ieAR
AR SE IR LA SR 48 7R 38 T A X T 5 2ot R s e ML
ARSI D HFE 3 1 208 B T 35 R 2 3 7T o B
PR FRIES %

1 MRXEEREHE

BT SR N T ST X R e el i el AR . 14
it TSR 4 I R R RO AR R R Y 4 R
¥15) AEBRAS AR, 5 BRI B 1 B
Bi BB T B R HE, M X LW R
116. 26 km? , 7 i) ] 5 A6 &8 A 5 7K J2E 17) B 3 A AR VL
T3, BAIC BRI, MR A 5 B e A b
AR ARE S, B0 P X, R i 32 2 i b
DI, BRI, AR N T K 55 R 2021 4F &
A0 2 B BUK S 808, 417 93 S5 87 s, B IX
07 7 A4S, Hop s — 2 5 57 a0 T e i T S
1990 4FH1 2020 4EHF7E X+ 1 1| 43 2175 150 A1 1
SyIULIE 2 RN 1, B 1 AL, RS i YA I B T
FEIERRAE R, 1990—2020 4 [a], HEath Ath iir (5 1
FEAS sk /0, 3 1 AL 22. 96 km® U8 & 20. 82km” |
82.96 km® V8 2 56. 33 km?, 11ij F 15 FH b 1 7K I35, 17 AR
AW 4G Z2 | b i R T R R R R R, A
6. 84 km? K F 34.90km? , K T 4.1 f%, X FhAs
bSO X R B KRR ) SR E BE ) T RE, i
TR 3k v 395 2 38 IS

23°15'N

113°30'E 113°33'E

1 HRREREZEK

Fig.1 Remote sensing image of study area
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Table 1 Landuse area of study area in 1990 and 2020
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Fig.3 Pipeline network distribution in study area
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Table 3 Changes in runoff generation and concentration
in Nangang River Basin before and after urbanization

under different rainfall return periods
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Fig.9 Spatial distribution of overflow points in study area before urbanization under different return periods
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Fig. 11 Spatial distribution of inundation depth in study area under different return periods before urbanization
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Table 4 Statistics of inundation area under landuse types in 1990 and 2020
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