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Abstract: In recent years, the frequency of extreme weather phenomena as well as earthquake inducing a
Tsunami is increasing, which has a possibility to lead a flood. In a mitigation or prevention of disaster
affliction to pedestrians during a flood, it is important to consider a preliminary countermeasure such as
evacuation plan, facilities reinforcement and other concerns. The authors have proposed the route choice
model for pedestrians that consider different road maps for each pedestrian, and an example of simulation
during a fire evacuation shows that the pedestrian’s cognition of the refuge’s position affects the evacuation
completion rate. In this paper, we propose the flood evacuation simulation model for a pedestrian which
couples the pedestrian simulation with the flood simulation. In a simulation example of flood evacuation,
there is a possibility that many counter-flow will occur when avoiding flooded area or searching refugees.
Since a pedestrian recognize the condition of roads within their visual range and supposes the integrity of
unconfirmed roads by the normalcy bias, the local pedestrians tends to choose inappropriate routes in spite
of knowledge of the road map. A real-time cognition of road’s condition using the IoT devices and handheld
devices improves the evacuation completion rate and mitigates the counter-flow of pedestrians.
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Fig. 1 The simulation scheme of a flood evacuation.
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Fig. 2 The overview of heuristic model.
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Fig. 3 The cognition of a road.

T ONLE & 88 L TV AWtk s & . —77, SRIEE 38
ST DN B %4088 L T 2 W R ASE V. BEEES T AS
EZIHDONGDE VA, KRR, BEEE,

(a) H HLEIPH A CREEES T % HR 3R

(b) BRI ORI E % 1> T B S AT H AR PP 12 W

ARG T O A 1 % Wb 1 A

DWFNHIC L) BT OME ZB#T LI L L L.
%8B, (a) IZOWTIEMIEILD 720, BEEGATNIC—FL VR
FERICHEL 2L ST SR, 2 BT A2 L L L
(b) 122V TIE 2.2 8 (1) OBIEFFREENIC W B bR 7 5
WG OEME IS $ 52 L L7,

MR OB % 303 L TV A A1, BUERE & 1E
KRB DS b ST A H I OGS S 5. BHEE
A3 U RGP S B 5B 1213 7 v 5 A EIRE T 5.

3.2 HERDIH

TEEE ) —F, 200 —F &R V& 1 ADHE
L L, KEHROBBOFEL T L. RN
WCFRE LR, RS L W ihWnwWER H UL, RET A2
Lr L7 (H3). 43 £ TR 3B oMk % 225
LTS, X3 4O TFIER T S OER OfF
HARRET A, T/, HEETHNOMEELIT~E 2 FH
IR L T2 WA, B,

(¢) HEOBEHEISGFTAE LT, oMk % Mo T\w b
WERE AT H AR B PY L2 DB & W 1 LA
TAHIEE L7 b, HEEHE 228 (1) OHE RN
2\ B At 2 O BRI O E ARG T2 L L L
72, R OBEEEE S Rl — ORI 2 E T 5720, 1
IR & ERNEZ I CHITHEOKRE SO FEEETH

USRS 558 S VB EATE) & 22 % [10).

3.3 ERIRRDFRE

HEEEOIRVLE L CGEBRIER O, RME, #HEEL%
L7 BB, FEEEE IS TICEIE L2 BIC S mI
DhN B SHEHORN AR T 5. 72, BEERIIZOW
TILREEER I COE LA 13 7D %,

© 2019 Information Processing Society of Japan

E,
a; >0 ROBERBIEIERLOREL,
AL VERBISEIREK D & < ST
L a, =0 BBIERESICIERCTHD
; <0 FVEBEIEBRIDRL,
ABEBIFRERK DA < 5D
0 W e W,

4 JERREE & RRAEREHE O BILR
Fig. 4 The cognition model of road length.
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Fig. 5 The algorithm of route choice model.
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Fig. 6 The building shape with the network of routes.
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Table 1 The configuration of simulation in a route choice.
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Table 2 The tripmeter of experiment and simulation.
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Table 3 The local characteristic of route choice.
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Table 4 The configuration of simulation in a flood evacuation.
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Fig. 8 A time-dependent contour of the flooded area.
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Fig. 9 A distribution of water depth.
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Fig. 10 Flow diagram (no cognition of routes and refuge).
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Table 5 Evacuation status (no cognition of routes and refuge).
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Fig. 11 Flow diagram (no cognition of refuge).
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Table 6 Evacuation status (no cognition of refuge).
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Fig. 12 Flow diagram (cognition of the refuge only).
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Table 7 Evacuation status (cognition of the refuge only).
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Fig. 13 Flow diagram (cognition of routes to the refuge).
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Table 8 Evacuation status (cognition of routes to the refuge).
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Fig. 14 Flow diagram (cognition of disasters and routes to the

refuge).
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Table 9 Evacuation status (cognition of disasters and routes

to the refuge).
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