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Abstract: The quick and appropriate evacuation of the disaster victims is one of great concern in the disaster
situation. Under the disaster situations, it is general that the victims evacuate from the present location to
the nearest evacuation center depending on evacuation guidance. However, in case of the situation that many
victims are at biased distribution to specific areas, the guidance to the closest evacuation center concentrates
many victims to particular evacuation. As a result, the victims who could not enter the closest evacuation
center need to evacuate to other evacuation centers, until accepted. Therefore, the problem occurs that the
evacuation of victims is delayed significantly. In this paper, to solve this problem, we propose an evacuation
center determination method aimed at reducing the evacuation time of the whole victims. Specifically, the
proposed method determines an evacuation center so that the evacuation time of all victims becomes short
based on the location information of victims and the capacity of evacuation centers. To evaluate the effective-
ness of the proposed method, we compared our proposed method with the shortest route selection method
and random selection method, by using the simulation study assuming the situation of the Gion festival in
Kyoto. As a result, when using the proposed method, we showed that the average evacuation time can be
reduced to 35.9% compared with the shortest route selection method. Also, we confirmed that the average
evacuation time can be reduced to 8.1% even if victims who follow the proposed method is 20% of the total.
From these results, even if victims who follow the proposed method is a part of the total, we showed that
our method can reduce the overall evacuation time, and contribute to disaster prevention.
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Table 1 Example of evacuation prediction time table for each evacuation center of

victims.
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Fig. 1 Flowchart of proposed method.

TR 2R 2 O EEEET § OB 2 HIBRT 5. (3) BEEEE & i
WS DS AVE L7z S, BT IR 2R 2 © B S
PeE SNZSEH i DI EMRENRT 5. Dbo (1)~(3)
DAT v T B RZOBEIEIIET 5 THY KT,
F 1, 4 NOWSEEL 3 OOBMEFAHEAEL TV AHIR
A AE L OB PR R AR L 722 R L T b,
ZOBITIX, BT 5 OINETRRALUE C; =2, M
Jo, BEHEPT j; OPEIREAKIE C; =1 TH Y, HHKH
i1 ~ig VE, BSEHPNIC—RRICIN ES R E SN TV D,
FK1LITHLT, I XTORKEITRITFERIRRE Z#HH L7
B ATAE, BEEERT o R BIRT A HE D2 AFAET B 72
O, 725V ET L, LaL, £1ICRETFELHE
L7236, REHERT j) ~RICE @5 EIEE o DYREEE L,
MEFERT jo ~BESEE iy HSHEHE L, BEHEAT j3 NS o AY
WS L2 T, 7260V ELBREYTIZ, HEEEERD
HEFERER DY 22 5.

© 2019 Information Processing Society of Japan

3.5 km

2 Scenargie DY Il —Yar~vv

Fig. 2 Simulation map of Scenargie.
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Table 2 Parameter setting of simulator.

~y7H14 X | 3.5km x 4.0km
EREIE 5-45 [m]
EEHERT 24 71t
WEEH 30,000 X7
RESITIRE 1.0-1.5 [km/h]

ELTWEDZENIZEL RV, UL, KL THG
T D RETERD 2D — R SEE & IS 5 7217
B olE, ETRRARLBZ CHETECTH L. ZOfE
&, HAAKEXICBWT, Hglh & CRENEETLHK
ZEA L72B%, 200 A DA 5 N #EEE AT 12 1,000 A7
5 2,000 AN DHESEED— R 12 REME L T 7261 H % B
ENTVAZEIZHESTHWTWE, Lz, AfEhT
W 2 bERERT DL T e N EL D 10 1% % BT e Afk o> LR
ELTHET D, HERELT, HT7THADBETRETH .

RHERDOE, 1 HIZ9O HADET 25 OMELR %2 S5%
ICRHZELTWwA. M2 I1RT~y 7, THREOMRESS T
HENZILED 35D 21284 T 5720, vy 7 EIZIE
BEF6 AN (977D 2/3 =677 N) OHFKENFLET S L%
ELTW5, F7, FHHTOREICL 2 LBOLEOHATE
Bx 2 AD b EIEEmn0 25, A Ialb—var
WZBWTIE, 2 ADPRT THREET 2 ERETS. Lzb o
T, M2o0xy 7 EI2E, ARF3TTOBEERT (AFTA
B6ITN) REEET L.

B S ORFHEATHE (X 1.0-1.5 [km/h] & L, X (3)
TR LIBITHEEICHEOVWT, &2 32— 3 VEH
() 12BWT, BHEEDIHIT L T LEHORME
([Fl—E FITAFES 20K BZORDELE) IR T,
WK B DOBATHE 2 LS E 5.

BeSEE ORIBECE 1L, MEZORITREGOLH R &%
ZEIZ, M2 07y 7O REE RIS o ) 712 20,000
ANFoERLUCEE L. 72, 580 20,000 AMid~ > 7
DERIC—FRIZHA4 L TRE L7z,

52 WMBFESSLTIFUA
WRETHOEMMEEFEMT 272002, (1) RERHIESR
BLO(2) 7 v 7 2@ & DG TvE 2 &0, DT
DI ODFLEEILET 5.

(1) TIARRIEARTRC X 5 BT L E

(2) 7 ¥ % LB X 5 BEHEFTILE

(3) IRHMEEE 25/ L -t ee (RETFH)
REFEIIOWTE, WEED—HIHRINED Lo 72
B b B R L35, BARMIZIE, RETFET, BRI
MEDRVELZEOEEE, 20%, 40%, 60%, 80% & 2k &
TV A RBS R ET A, KT V) F O
IZDOWTiIRR 5,

© 2019 Information Processing Society of Japan

5.2.1 ERAEFIEIRRIC S S EHETRTE

PR R ER I & BT ILE TUlE, 2RO KE
(&, TIRF ) OREEEIT 2 BEE I & L CiE L,
TN ERERRME CRENT 5. WKBDT L0 BT
DT TINETREABEBZ TORGE, 7280 Bk
AT A R ORI IRZE 2 D E L, FEER O BT~
EREIT D, WEEDREEETT IS ) B S, BT OIREE
BIETRE T o 754, BEEEFTICINE S, BT T &
T5., §RCOWHKEDRBTL T L o LRI THRT L
T5.

5.2.2 72X LEIRICEL DBEFRT

T v AEPUC L B HERHTE TIE, TRENOHKE
RS RIGHTO DS T & LGP g L,
P L7 e L RS CRBEIT A, BB
BB ST TN T REA B B 2 TG h, 7
ENBECIOREFT ARV TT Y LARRE LYV EL, BE
OB~ ERBET 5. BB ABERTIC/2 LD 75 S
BUREIZ o 72540120, BEEERT IS SNBSS T & 9 5.
TRTOWKB AT T & o B TR T &1 5.
5.2.3 REEEER L -BEERAT

FESS LR ORME % 258 L - guE T, KER
AER (Va2 b—va YA ORMRE HEED
Blil) 2 ZRE L, WP & e 5. BT oPE ik,
4BECTHPLZEBYTH Y, BEEFIPE S N
NI CREN T 5. BRE O FIRREEERER L, LB
WG O 720, B SEE ONLE & KT O AL o I
MEd X OB T MR IS D W CEME T 5.

T/, BEBEO DTN D B Do 726, TN
DB IR OREEERT M T 20T 5. F72, 1R/
TRIZHED %2 20 o 7K FEDIRIA T, $BE S N7z EERTIC A
N2 o 7B, R OBEHERT % B & L CoE L
B L, BHATEZIT).

5.3 FHEIEIE
REFLELZEDL 3 OOFLELFMT 5720, FHMfERE
BRET A, FHMIIEE L U CE, PR TR T, %
R 5. PREEESE TR T, (&, KEFRERD OHIE
AR T L7 L & ORI E O t;; O
¥Th o, FERICBIT L PR TRHEOZEEL, 2
RPEEOPLR L EHEDOTKICOBRE LI ENEZLND.
FOI, YR TRHEIETE 22 TEW L rEE
L, F7, SHEEIAET MR ML, TES72
TERLWEIIDUF L., TOZE2ERT L0, &
BESRH O REFERER ¢, OFEE(R 2 % MRS 5.

5.4 EERIER
£33, KFE-FVFIIBILYIaL—Y g U
RE2RT. F72, K3 1L, £F - 504 T L odEEE

613



[BHRNIEFERIGE Vol.60 No.2 608-616 (Feb. 2019)

5000 6000 7000 8000 9000 10000

100.0%
80.0%
S
¥ 60.0%
M
iR
i_gj 40.0%
20.0%
0.0%
0 1000 2000 3000 4000
36 B I (70
—— BT -5 4 ~—jRmEik 2R F %80

——iREF£60 ——iRZEFIR40 ——iRZEFIR20

3 KT L OREESE TR OREHAAL

Fig. 3 Time variation of evacuation completion rate for each method.
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Table 3 Experimental result in each method and scenario.
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