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Abstract

Urban flood disasters caused by extreme rainstorm are often characterized by sudden intensity,
which makes the prevention and control of urban flood disasters extremely challenging. This study
uses MIKE FLOOD flood simulation software to construct the urban rainwater model, dynamic
coupling the one-dimensional river network module MIKE 11 with the two-dimensional surface
runoff module MIKE 21, and uses the MIKE FLOOD model to stimulate the inundation status in Xi-
feng area separately when it encountered rainfall duration 4 h, the return periods of 20 a, 50 a,
100 a to gain inundation status under different rainfall conditions in the study area. Taking the
depth of waterlogging as the evaluation index, the waterlogging risk areas were classified as wa-
terlogging risk-free, low risk, medium risk and high risk areas. The research results show that the
dynamic coupling simulation effect is good, the results are basically consistent with the actual oc-
currence and investigation, and the coupling model is suitable for urban waterlogging risk as-
sessment management; with the continuous development of basin urbanization, the building den-
sity increases, the hardening rate increases, the rainwater infiltration rate decreases, the load of
drainage pipe network is increasing year by year, and the old drainage pipe network system is dif-
ficult to meet the current urban drainage demands. This study aims to provide decision-making
basis for the formulation of urban safety prevention and control programs under the influence of
extreme climate, to establish a rapid and accurate risk prevention and control system, flood con-
trol and drainage planning, flood warning, and emergency rescue and relief.

Keywords

Extreme Conditions, Urban Waterlogging, Drainage Basin Cities, Disaster Prevention and Control,
MIKE Model

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

RIE AL R KR, A, X R ZER K, B mAY, BRdtEiRkFHFRH. % (b
[ 7K 52k SE B AR 2020) [11587R, 2020 F4E T K BRI FEL 10%, HHPLT 1998 LRI R
TR, AEA 836 A A EM KA 2021 FEHEDKRAZT RN, Hp7 A 17 HE 23
1 VAT o 4 T8 368 (1 Sk 27 LR KR Y B G i 1 B R N A T A =452k, EA B — AN H iy, 424
150 ME(T [X) 1478.6 TIN5 %K, HEIZLTFHIK RIS 1200.6 1476[2].

WEAE S AAR A, Il T T I 5% R R v o R K S I ) B S PR iR, Al PR T L R IR ks o B BT B
N AT 4 FILE ST RIBEE R K. Rk, Qe Sk A B 5 T 5 N 7 35 o 35 KUK oy
HI AR AR O TR H AT SR e L AR RS 3 [ P A7 A e AR B R KR 2R SWMM
B AT MIKE B 55 . SWMM R — P o3 A7 s /K SCIERY 7R 30 117787 I e ) 3 9 vt /RS0 552

DOI: 10.12677/0jns.2023.113064 538 e


https://doi.org/10.12677/ojns.2023.113064
http://creativecommons.org/licenses/by/4.0/

IR 55

JTHIN A % . MIKE BB AE) 4%, DIReFEE, REarb B K. Wit &M, SRR
B, HAH MIKE FLOOD BB K AT SR H 2 (R e R, R AP 39 T 2 T vk o 9% o) 4935w 1
A%, mH B TR E SR, 0 KRBT AU, AR s . Ry Wi
FRRSCRVPAN I 2 AN SO A AT 7 IAGN[3]: B R E I T R S AR, R PR B T R K S Hb R BERLEAT T
FEGHATUSCIERE B (4] 9K R Wl I F SWMM B 28 6 35k 1 by T HEACES X EAT A0, Xof R BH T 93 7l P 987
AR SEIEAT T A AVEAL, e T RFE T B RES]: A8 5T MIKE FLOOD 5, ¥ MIKE
URBAN AN MIKE 21 AR BEAT 5 &, A4 4T N s AL, AL 1 W mi o A B 3 S X HE w15 4 6]«
MRAZAT {8 A MIKE FLOOD #5554, BL4LL 1 HEnk 7 10 k) (0) 75 1 2% CAR 00 H 72 IR SR AR 26440 R I A
P 1E L[ 7]; Roland Lowe 58 MIKE FLOOD 531 & e % DAnCE4Water.GDAL /%18 id Python ££ %,
POt T Rl T, SRR SRR R AT A RS R & R Ik AGE B AT RSV [8]
Emmanuel Mignot %5 [l Bl T J& T~ 5256 % SIZ96 (1) 45 WU T /KT 578, WH8 7 SRt 78 ook o 10 2 IR 7,
TR TR MR &[], X T @A —EMIESIEMH. B 7 EH SWMM £ A4FH MIKE /- #
TR 2 A, AR E A BRI 518 LE AN W R - AR R T P9 ok AN TV . Bk T GIS &%
ERTHAR BB HUE AT [10], 220 51 B B AR iR BT B, (ES R AR IR HE B AR TR (138 B3 T
InfoWorksCS R 11] [12], VALK SCEERNK B 7725 A0 S5 & 807715, anda ) BH 1318 S A~ IR 30 i 2
BB SE, IX SO 4T 77 A 7 BRI R o A T AR AL, HR Re R 3 4 s X (AT 2, R AE
— IR PR .

ARSI R H R A PRBA T PG W X AT 34, AR HRAH G BORMSC SR I U X S M . M TR SR S Bk A
Fi MIKE 11 857 B AR AR R K S 1254488, FIH MIKE 21 8857 408 iR, IR —4efn —4Epgin
it MIKE FLOOD #54, H4J & B 70 X R4 T vk o5 o 35 R VISR, R dbAT A4l s AN R B I 2% A4 T Atk
TR DL 7K F R AE NS DL T 400, RS RY 3R AT 30 UE I X 43 Wk 9 35 AR 500 s e i H4 o
R ARG A G Ol T IR T e I 00, S5 S IR T N 120 St B A% A, S ST PR dORs 1 XU B 428
R, RNubE R FETL ., GrtHes ik SRR 7 R SR AL RS KR -

2. EXEHR

WX AL TA6L 35.724°, R4 107.638°, ZARIETAUR, Vi Sail, JbiEEEl, hmBRg, H
SRR, RN, RO BRI o W3 DL AR T T 0, A HEK ELE I,
AN Gy P A R AR BIRK, A [E A TS S AR, JR i X AR, 25 50 R AR 5[ 14] [15] [16] [17].
D X S T ORRE 1 2R R, A ZRTER TR KD, BRI K . it P K B
408.9 mm £ 602.0 mm 2 [f], HPE/KZEPET. 8. 9 =4H, HREE/KEL LELDERNER 55%%) 60%
Fet, HAHUIRRM . BRI, 55 KA N R EH.

3. fiRFG=E
3.1. ERE

MIKE 11 #7 DR g 4w U7 REALIE AR N A A2, E B R B SHitd i s .
AL R DR AN R TE X AT ARAAE KU SR AR S A B DR B AT AR . P — AT WA AR, 5 ) V]
WSO T SO A SRR AT SO AR S EOCF I ANIZAT SO, A 58 UR # H AU, 3
B AU 18] 90 B B v BN ) 2K RV AT AT R K 3l AL

WRIE IR IR FR TORE, AR UL 56 0 30 R 030 L PR e 5 AT P A BT, 0 R BRIE SEEF K
fr ST SRR AL, 85 R BRI BN 85 RS SRR KA AR ZE 7E-0.30~0.30 m JERE N, IREBD, B
RO DU, AR W] IZ R REARL LT 1 S ket SE PR TR A5 00 o BRAU KA 5 SE B/ AT B L LA 1

DOI: 10.12677/0jns.2023.113064 539 H ARl


https://doi.org/10.12677/ojns.2023.113064

GG 5%

Table 1. The comparison of actual and simulated water level
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Figure 1. MIKE 11 with the MIKE 21 coupling in Fig
1. MIKE 11 5 MIKE 21 $8& &
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Figure 2. Rainfall processes with different recurrence periods
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Table 2. Table of waterlogging disaster risk classification under general rainfall conditions
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Table 3. Classification table of the risk levels of waterlogging disasters under extreme rainfall conditions
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Figure 3. Effect diagram of the maximum submerged water depth in a rainstorm with the return period

of 20a ((a) simulated flooding result map; (b) overlay of simulation results on remote sensing images)
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Table 4. 20a Statistical table of major risk areas of single rainstorm waterlogging
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Figure 4. Effect diagram of the maximum submerged water depth in a rainstorm with the return period of 50a
((a) simulated flooding result map; (b) overlay of simulation results on remote sensing images)
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Table 5. 50a Statistical table of major risk areas of waterlogging in a rainstorm
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Figure 5. Effect diagram of the maximum submerged water depth in a rainstorm with the return period of 100a ((a) simu-
lated flooding result map; (b) overlay of simulation results on remote sensing images)
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Table 6. 100a Statistical table of major risk areas of waterlogging in a rainstorm
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Figure 6. 20 a disaster diagram of the main urban area in the case
of a designed rainstorm
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