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Abstract

In the context of rapid development of urbanization and frequent extreme rainstorm, many cities of the
world experienced heavy and extreme rainfall flooding. Urban flood modelling presents the characteris-
tics of large extent with high resolution and needs accurate flood simulation model. London (UK) is cho-
sen as the study area. A Cellular Automata based model CADDIES-2D is used to simulate megacity surface
water flood inundation. The flood risk of Waterloo (London) is evaluated based on the scenario simula-
tion method. Results show that the calculation efficiency of CADDIES 2D is high. The model has high prac-
ticability and effectiveness, which can be used for urban flood risk analysis, improving urban disaster
prevention and mitigation.
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TAL PRI A AT AR 3R A R AR AR A 1], G R BRAR B I A SCIE IR S A, s KR A E,
P B H 2R . IRk, A R AR 2 IR AT 52 B W U K [2]-[7]. 2012 4E 7 H 21 H, bR THEE
R KBRS, AP ELE] 170 mm, 172/ F00 5 X R R 2R 205 F) 460 mm. Jb3T 721 BN S
X R M AT I 63 AFAK A, 3B R 79 ANFETS, A2 AN 190 Ji N, [R5 il B4 Br iR 1A 116.4
270[8] [9]. BEAh, IMTATHUELHIAWIY 5K, SFEORT A E K T HRME I LI R, AWK TBED, HRICR
B ()82, AT N 7 3k Tl P B R

3T R KRR R LR AR R /K T DA v /K R A R, [ B AT AP S PP A T R K v RO X33, K R T vt
IKEGE TR PR S R, A AV MES TR DL R Y B ERER =AN B R e, IS H R T — RV
AR 10]. Horpd A —4E it /KB4 DHI MIKE 21, JFLOW-GPU A InfoWorks 5. 41, DHI JT&
) 4B 1, R G MIKE 21 7] BLS — 4B 5 K MR 7K 8 MIKE URBAN #5& #EAT 3l i vt 7K
BT AR FORAE A T 5T DUAS B ORS B (K 0 T R K AR (5 R, (R AR A Bk 2R A i o HLASAY
TR B AR 1

AR, BEESR TR A f, IR T KR R I T E RGO RS FE SR . O TR SRR
WEFCIX SR RSN B, A 38, RS ZY o SR PRSP A i T S5 8l , AR S s BT, (A2 I8 A
(Y MGG o TR ) d B I ) o G 25 A 1Y 285 SR A Ak /K ok T8 U ok B KBkl . RV AT I AE — @ R 4R
e USRI SR, (AR T R R AR AR, ME LA R ORI T RO AR B R R . B T E B
R(CA)H) 4Lk /K 5 CADDIES-2D HH 3¢ [F3% s JERF KK RGO IF R, mI BUH 30 T oK T SYE R, 45
PUREFE R IR R 11]. Kk, A% CADDIES-2D #5730 47 3 17 1k 2K AR HL B JXURE: 20 1 4 5 5 THT (R 55

2. fiRG=E
2.1. W HH#EIEE CADDIES-2D

YA AL, WAFOTH AN, ERE R R ARSI AR A m b, R
SR E B e R4 FE A Bh 1 R G[12] AT — R sh 148, i B h P — R A Ry i
FIRUMIFA B . P B BT — M B BSOS IR] . A0 JE . AHBRCIRAS o I RD R A% 5% R 350 70 H ko

T R 8 SRR R TR T A T A A sh LI 3k T kK 3 ) 48 CADDIES-2D. Hil, &AM
CADDIES-2D H B MhA, Bl CA2D 1 WCA2D. ASCRAIEET WCA2D (1) CADDIES-2D #EAT Ut KB 5.
WCA2D & — M B AL, I HIHL 20 TR s & sp . s 1 fos, IZ80R VS K 2 40 JE 2 R
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Figure 1. Schematic of surface flow between discretized cells
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w=—-2>_ Vie {1...m} (D
Al/tot +AI/min
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Wy = )
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A w N8 i AR IIRCE, wy AR CR B K R BB, m 9 R RS EE .

CADDIES-2D #74R F B ) A% S CA e R U AT VHOKBTH 5 o X T8 — Mg, CA BRI 2 457
A AZ ks S L FEL AR AR A% b — N T D K A SRS A R AT /K R T 5, RIEHOIRES IR AR T [F—
S TRD A A R HA X A% FRRTIR S S PR AR AR E & IR 47 TH 5 B WCA2D JT & 725 T OpenMP 12 % CPU
AT SRR AEE T OpenCL R GPU AT TR AN, O T 5wtk B AOHE R, BT A0 B4 4% 114
2T RBRERNMEE T ERSEHIRE, HAfEE M 2R SHE LI T B MHOKE HK.

2.2. HAKREETHE

SRR U TT ASE SOR— BT IS B BOR dik, BIIOK R ZE RS S8 R IR AR . HH R
FH AR 7387 77 125 BRI T s A T OB e T BE THR AR IR R AIBUR $d . 2T 15 AR 20 T 1
7R LA S BT RE AR AR [13] [14] [15]0 AT IS FRURE R, SRR T4 SURRADL A 7 0t ik i P/ XU
BEATPEAG o PR T R P 7 9 T KU A A2 MR ERAZ XA P9 37 XU K, H% T CADDIES B n] LSl
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Figure 2. Schematic of intercellular-volume computation between cells
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Figure 3. Schematic of location of London and Waterloo
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3.2. BURER
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Figure 4. DEM and land cover data of Waterloo
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Figure 5. Design rainfall with 2-hour duration for 15-year return period
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Figure 6. Data processing flow for CADDIES model
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Figure 7. Maximum water depth under 2-hour design rainfall for 100-year return period
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Table 1. Grid numbers of study area and model running time

= 1. MR XEME R E KRR E TR E

(& Jett it [
HENTE TITAN (GPU) TITAN (GPU) TITAN (GPU)
Mt K (< 10) 62.9 37.1 25.8
BAT A (h) 20.3 6.0 8.8
Table 2. Flood area of Waterloo under different design rainfall scenarios
= 2. Waterloo ZEREIZ T FEFIIFIE T AYHKER E R
T T AR (km?)
e
7K 0.1~0.3 m K 0.3~0.6 m K 0.6~0.9 m KIE >0.9m
20 year-1 h 1.40 0.35 0.06 0.01
100 year-1 h 3.26 1.08 0.29 0.14
100 yera-5 h 1.98 0.63 0.16 0.06
200 year-1h 4.36 1.57 0.47 0.26
(a) 20year-1h (b) 100year-1h
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Figure 8. Maximum water depth of Waterloo under different design rainfall scenarios
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AT TE] o XA RO AL T R B 3G R0 K HL AR T XIS AE B 2 AR I [R5 KO (R — ML T T 25 K S
FEX I B P A e, RO OR, TSRS B0 A (AP, HSER S BT M (1 /N TR 2D KA D
RS REARRIIN [A2DAC o XHAS B AT KU, A4S e e 8] 20 A R B AR 208 B AG U0 A M RIS 1) 25
M IME, S BUR B BUEACKECE I, AT A .

4.2. Waterloo #t7k XB& 534

SR BER I 5, 10, +++, 495, 500 min HEIUHS %14 10, 20, 30, 50, 100 A& 200 HFE—i&EH] 600
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THRE R B3 N BB R B IR W] 8 P, T AH LRk K e AR G vk 45 R W 2 oo
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Figure 9. Flood risk map for Waterloo
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