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LRk 0.10 0.154 0.054 54.00
IREE) Gk 0.20 0.176 0.024 -12.00
N A 0.10 0.144 0.044 44.00
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4. NE 4 HaT LI B, FEE =B R, ok
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B T 7L 5 e Ay o PR 0, R L X T g
BT, AN Ty 1l 7 B TN Uk K E AR 28, A2 U X S TH AR A
XPHE/IN, AR B T 1L L 2R B R M R AR AR T
T8 R R, Btk i 2 DL AT, 2K
X IR £ 5L B 4 Y, i G X 3y He A A I
PR R T AR X3 O B4 Y, LR SR K U A
L3NG (= S A0 [ | 421 A B L e = - ) R (3 =5 LK 08
FERRRE, XA — 2 EIUE T 35 R T il T Lk R O M
S, A RN A B R R b AR R A S AT
eI SR I A AR AR A PR T R
S VR 5T A5 e B — B0, (AR SCR E#E CAflood
TS ALRE ZE AN B R EIFAME —, R S B 0 R
FH /78 35 B0C0E B o SRR 98 R DR SR, B 45 2 5
5 40 Ak HLI: 3 5K

F 5 ARERA R B R T 45 32 SO T AR
L 4R S I E W, BEE B R, B kA
PLAI A £ 32 9¢ DX ST AR AN BT 185 in, HL 38 34 2 Se
Ja 9%, WERE < 0.5 m )% 2 XU A AE 5 57 X R
T AU AR R, 2 R R 70%, 31X 3 B K 43
DX 358 7 T 38 2 B B Ah 2 AR AR PO I AZ R IX T AR 4
K R A, 18 100 a — 18 [ /K B Y 51 A2 9 X T
TR A2 B2 32 K DX T AR 4300 24 1.96 Fl 13.92 km?, J& 1 a
— 18 [ T I A7 R TR R 5.6 RN 5.2 4%, T R A7 K IX
TR FRL A e R, H i 1 a — 8 B T Y 0.97 km?® 3
K% 100 a — B 6.15 km?, 3K T 53 1%, &2 K
L o N —, (HE AR AT . A A K 2 B0 K TR K
FITHE B ¢ 11 2 b i 22 H B v B R R B 2 K X, X
S [X 5l 22 SRy 3k IX. e Bl S AE DK I8 30 7 B S AR
W SR A A K AR, H i T AR B HEK R G A X
Jii s HEBTREFT AN AL, B B BRI ) 3k 5 0 5, Al i s
B DXk 14 B I ek I R T A Ay EE R 24,

R A8 5 R T 30 T K AR 2 o S 1 2007 4 7 H
18 H 2 TR Pk 7 ¢ 3 1 0 A 45 2R, LA SAH O ] i
TE ISR, [y s 2 Rk R FE v o Bk T R R
Z AT BURE N T B T, 2 IR N R
HHF R IR S MR R AR SO B 20 2
T R0 2R AT 118 A 8, AN BT A AT IV TR ) L R T el e, 3
S b ot B A ek kT R R R AR R K X,
LG el v 280 — S Ok AR R 2, AR S A A
A s.

& 5 BRI A 100 a — 18 5 5 1% 5 T AR LI
B, MRS TTBH A Y, o 405 T 5 R A b S R
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£5 TRENBERHETEZRRRAER N
S ZHORILE Yk’ g A
o 224 7 . T
1 218.93 2.66 0.97 0.35
5 213.53 6.48 1.98 0.91
10 210.78 8.38 2.62 1.12
20 207.78 10.31 3.50 1.32
50 203.74 12.55 498 1.64
100 200.88 13.92 6.15 1.96 DEM/m
| 1 458
{37 F T JE 32 ¢ X, T 2 i T R R JE 0 X, i n] ik 17
ab 9 W P A 2 A K AL ]S il o : " —
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FE 0 R, S R A ok X B (I 3 b 1 15
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T2 B0 il an FE N 1 AR I IR T Rl X, R
TS VLK R X B /N, AR T N 8 4R A7 ik a0 e g
SR R, K SR A AR B R i 7 O R 1 278,
Ty — 5 T, B B a4 T A 0 3 R A B A ¢
T HAR BRI 3 0 B8 4 X 38, HL2 X3 PR 38 K
T i ) A A AR B T IR, 5 I S AN AT 20,
I T YL 0 R e DR ZE AR 22, (NG I v T R T
DXk 7 357 DX A7 7 B S 1) Jg BRI A T3 o X ds
B IR, Aok By 5 % K T L W Mt 2 T £
e b it 57 AU P4

2 IRAT HRAE B i) S AT [ By 5 4 i b A TR L, AR
WFFEATY A7 A B 1 0 0 J7 T 1) X R 2015—2019
X 5 a [A] T 5 AN AR Al R LR 2 Pk, H ETY
K 2017 47 52 A8 K008 HEAT RLRL 40 A7, X R A AR
B AR Ak 1 5 R S AN, R R IV 45 B 3 AT 1 4 s AR K
Pt T A5 5 2) X B i A [v] i 20 109 2 T 1% oy 0 R 002
A5 | R 11 SRS ADUAN A o P, X RO A AR R 1Y
A E T M2 (T>100a) 55— R EE(7<104a)
F I 25 25 PR RN, SR O N7 4 45 B DX 358 2% T i A
By A B AT 15 S A48l 4 AT

4 Z5ip
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YK A0 Ak 1L K 781 CAflood 527, ISR HI 5 ™3l [ /K
Lk 6 3755 I kK B R R E S RO R e R

BT 6 oA B R FE S (T=1. 5, 10, 20,

50, 100 a) 9 ¥ 1 7K TR K3 L, I AR 4l AH 5C A 1fE X1 53
37 PTG L, 43 AT BT 3 IR XK [ 2 W 5 T
B, EESIE T,

1) CAflood #5 BIAE UL ) 6 37 177 s 2 W k7K ot 72 A9
-4 24 % 25 24 4 0.044 m, 05 MR 224 0.003 m, 3
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Simulating urban flooding/waterlogging by
cellular automata technique: case of downtown Jinan
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Abstract Dual influences of global climate change and human activities has led to increasingly prominent urban
flooding/waterlogging problems. Jinan is more vulnerable to urban flooding/waterlogging due to high terrain in the
south and low terrain in the north. A meta-automata CAflood model was constructed in this work to analyze data from
six historical rainstorm processes, to simulate flooding under six different return periods. The average error between
measured and simulated values was found to be 0.044 m, indicating very good model performance. With increased
return period, area of low risk with maximum submerged depth 4 of < 0.5 m was found to account for a significant
proportion of 70%. Area of other affected states was found to increase, and growth trend was fast at first and then
became slower. Moderately affected area with | m < 2 < 2 m showed the highest growth rate, increasing from
0.97 km® at the 1-year return period to 6.15 km* at the 100-year return period, an increase of 5.3 times. Flood risk
zoning based on inundation depth provided some reference for urban disaster prevention and mitigation. Significant
difference between heavy disaster area in the zoning map and historical flood disaster location was found. If only
flood simulation is considered in flood risk assessment, without considering social factors, the gained results would
have limitations.

Keywords CAflood model; downtown area; flood/waterlogging simulation; Jinan city
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