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Vulnerability Analysis and Traffic Route Optimization in Urban
Flood Events

Zhou Qian-qian, Li A-ting, Zhang Xi
(School of Civil and Transportation Engineering, Guangdong University of Technology, Guangzhou 510006, China)
Abstract: Urban floods can cause severe damage to vehicles, and disruption to transportation systems and people's
life. Vulnerability analysis of urban traffic system and route selection and optimization under flooding circumstance
require more public attention and academic research. An SWMM-based hydrodynamic model is introduced,
integrated with the Dijkstra best-route algorithm, for assessing urban flood-prone areas and the related impacts on
traffic system, as well as the selection of best traffic route in the flooding context. This method is capable of
incorporating the SWMM flooding simulation results into urban transportation network model. Based on
indications of overloaded manholes and pipes, our tool employs the Dijkstra algorithm to dynamically avoid the
flooding paths. The method fully integrates flooding simulation capabilities and route analysis techniques and has
several advances, including a powerful spatial analysis function and an efficient planning and query function. Our
tool can be used as a support for flooding traffic alert and emergency system, and has important practical

implications for urban traffic management.

Key words: urban flood; best-route; traffic routes; storm water management model(SWMM)

T A — L RPN RAEVE R 24 T K
) FE (v . PN 95 A i EH T T X 3B R B s
Y B S M B Kk LR I T HEZK B, S BT S )
X I 2, B R AFUK I R E IR, K
TR B B R, AN 2238 B AT Il eSS , 5 M 3 T 28
I8 A BRI T IR AR E R, B2 S BOKEE
BRI KR K 38 SV =40 2, B 28 2 B A iy 22 4.
FS HER: 2017-12-26

BEEWHE: | AREAREIARE
EEEN

IEAER, 52 A BR R LS IR T AL BERE RS2, A
S e W R UIUA 5 022 248 K 22 B0 i HE 7K R it 22 15t

V5 DREAN TS, ST PN 7 9 R AR R R A 5 J5E
ANBTIE K. AT AE ST N S B e, S A 5 TR T

BT D (B EEAE B M, PRSI P AL i Y
SN (RIS T 5 A 5 7 45T S i e P ARl R
BE T, 51 5 2R AT Z8CRETT A5 52 X R, 0 e A A

ST (15260087); |~ A FHLUHRITH (17ZK0191)
F }%H%%(1984—),¢r,1#9ﬂ3 fl, T AT,



82 J7 R Tk R IR

35%

TR PRI B K ] .
1 FER
L1 HHRMARHEESWMM

30T R VR R 4 1) B A AU o R 17 S i
& BTN BB, 52 E IR R 3 BEPAT K
I3 T %% Y 45 PR AR B SWMM (storm water mana-
gement model)"* & — B2 1) B RY -7V E A AR
PR, 3632 F T3 T ROBE B /K STAR I R T 7K
JIREHL. SWMM BJ A7 8 At 37 B8 A2 3% 22 B W9 A, 1
I E N R SIS AT RS A A i L7 AEA51E
B, SWMMAE R —4ERIRL, = ZERHL T 2 W)
7K B J1IE 2. b 7K B AR KE P B HETCRE
T3, KN B R EH i, lASWMMH
(1) 2 SRS OB FUAR . 2B LRI K X 2
A=AV T5 TR KPR, BRI R RETH 19 s B dh I
AR FE X IR AR K S &, TeVE K B AR AR 1)
SEPRBNAY B RS, A FE BT SWMM—4E[)
1‘5'3)\ B AR, T A KR T AN B R IR

GRLEE R 77Kk AT AUkt 20 W o) Hb 2 2% B 1Y) 5%
”W’Eﬂﬂ.ﬁﬂjlﬁUﬁ/zJET EAE TR s 2 AR 7K 1 b 2
LB R VG FIERIR B EAEE— B IR E. W/
0] B R AR I AOURG 52, AT &5 — 4 it Y,
7 FEHTE DR 20 M R B AR B 5.

12 B REEFDijkstra® %

Dijkstray2: 2 fif- 1 X 28 A A0 A e AR B A2 16 R 11
FRPEAZ = NERBRURE , ISR TE
WA CHHAY SR BRARAIAUE AL D b, R38R E T
AT T, R 3 — SR AN A B HAG 98 f /N R A2 X6
T2 SE R R, N — AT R R ) — AN R B
B Z T %, TERI— KBRS A b
(A AR /N, AUE R S AMYBR T — e X -
MEEBS L&, IR B 2 A J7 1 (g oA A7
PRI 5] S BEVRVE AESE) [ RCRAA ) B rh . A2 i %
WIAR S By F s SISk 7, 715 R R STl A i 42
R T FRTRE B. T PN AT T A AR R S
i B R MAAAEAT (WD 1) d5e A B8 A% 1]
TR, 23t R FR K BEL BT 8 S AT AN, 200 B IR0 i AR 8%
FOHT BB 73 BE, SR 00— 2508 1A 1 AT B AR
Dijkstrafiik R EEASK AL IR .

(1) 383 38 3 T 2 5K e X 24 235 g v A1 A 3
AT R B R B 5

(2) 4 LR s BN & P B AR R R, IR LT 14
() B B A% ) e P

1.3 SWMM5SBRESNEENES

WIEN 7R, KA B M5 R BN BRIRAS B
T FNAZ 388 X 48 PRI s, T BN AE B o b ) 2
filh b, A4 PN 3715 5 B T B b 2 D 26 &85 ) ) 2% A%
RE. SWMME g R ke & EBHET
MatlabZx {4, BARGRAZ LT :

(1) ZES7HL R W B R S kg . BT
R I R G SRR L R B A T RS 1, BT DA
T 38 5 HE K TE TE S A 2 B AR AU
7E Matlab A 22 3 9 45 10 47 BB, 1 S K 4
SWMM HHEZK R G 1A £ AN Be a5, dbith B32
T Y28 AT A N (b R SR S, SE AN PAT R G
A (5 S VAL,

(2) fEMatlab i o 2 2 8 B2 B * . d11E B
SWMM ) 1580 5| B0 19, HSCADURE 2 3 W 175 55 1 (1) 1A 385
ARAS, THECH H R AT R 2 B 3
TR KRR 3 S B 18] 7 51, FH VPR 6T 7 [ 3
R BAE TS 2 T8 2 FUK FHT.

(3) 7EMatlab 38 38 [ 2% T bR 10 KH N FR T8 6 2
5, T AR 98 R IE S 1B DijkstraBi vk 5HT
28 PRAR IAH RIBUE , TR A B 1 55t T I e e A2 i
13:.

v

SWMM BT
&Rt L iﬁiﬁuﬁ:@m

Matlab %2 I‘J%’%Uﬁ:
| SWMM L 5 ailab 20

!

RO L SEE FI’J it e
IR &I FRAE B3 BR DL B AT B L

AL

B |—>| SRR AT 7

1 RS EE TR B R EEES T

Fig.1 Analysis of workflow for transportation route selection

under inundation conditions
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Fig.2 Description of case study: (a) surface traffic network, and (b) underground drainage network
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Fig.3 Transportation network (a) without and (b) with consideration of actual network linkage
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Fig.4 Connection matrix (a) without and (c) with considering inundation and (b) overloaded pipelines (T=1 yr)
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Fig.5 Selected shortest route (a) without and (b) with taking into account inundation risks
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