HARZFRFERFR: ARERZEIZEN AFERESHXK

2016 - 1EH L5

EARE N HUER (S92 SUR PGB R D
AIENA DIRDL & AE RO (R RIS B+ 2458

Issues Surrounding Evacuation and Setting up System by Local Residents
at Each Shelter in Bunkyo Ward during Start-up Period
Following the Tokyo Metropolitan Earthquake

I PET



BHETHRICHY 2 XRRH#HFTOANBHADIKRE L EROERAFIBECET MR

wI T

HHESE THUE QUSRI S TR Y . EEE O A D sk o REEETT CILBEHEIT AR TR B Y D S .
ZOEEHIRILT S Z LRI D, KEMRIESEE TIHITEBR 2 COMWIRE 2RI SHET 5 2 &%
L < FEKIE% OBEEETT O 1XPRFE TH HERDERNIATOE 2 2 G2 WA TS, R

IZ X BYEFIRRIORENBHE TH D, O 2=7 4 BFETHH T, EROEBE T T
R EZATRT 52 L IINEETH Y | BEEEFTe E COEROLBNRRAIRTH 5,

Z ZTARRFE TR, BEEETIC BV TR A OBEE 2 1HE L2 ORI RA 5 GBI 5 T A FUIEH] % i
LTHE, OB EZERERTREICGED D Z LE2HNETH, TRROEBEFT LIS E L
T, FWEFT O b SN DRI, FEROBEEEZR, RO & B OMRPUARE A2 e L, SR A i
T 5, LW ORI AR L2 BT X0 AERMICHERRHI OMBELZED 5 KA RF L, LT ORER
T,

SORIK T 33 MEEEFT A HEE L, MTSHAL CREBEFT A IR 0 401 T D, FRERERT CRh R HE 3 5 12

13, BEEERT AT TOFE KB ORIHTIEA K2, £ THE2E T, ErolEREOHET TH
DEMWET — X AT L, LR UEEFEE HO G = & oA AR E 2R RE L, viEHo
RMEACIR LTz, ZORE, ERZITT5H00 AND 2,500 NOBEEFTAEILENRAE L, H 51 58T
2/3 oD 21 DETICDIED T & &R LT, FRCEMIENE T DBEEETT 2 2257 23 B ES 7KL T
1,000 AL EOBSNHLBAELD, 295 Liz 1,000 AR A 9 FEROZ T AN & IUE SBE~D %}
JENEE FOBRERREE R L2 LN LT,

5 3 IR HUE = & O R DR & OREEERT OSBRI IS E B Uiz, ZHUCIEEIEE ObEEERT O %F
ENUATHD, 22T 2THEDAY v NEIENL, FIEEB Y CRETZMHEICRECE 5T REY
LT, RREXNRIZT V7 — MR ZHE M LT, ZOE, ERITHEFTONE N #EEL Y L8005
HEEBEZ, MBI RDOE2VEH FEEZRRTE VRN E AR L, T ANRZIEZ 5 LIEER
~OMBHMEL 0D, EEBAENEVEREES T T, KVBRMAER LSS A LT 5EE
NE< . ROBENEE KB BB TWa, 7 o7 — NN CREEEINHI O 2R L2282 O
FZE LICL < B SE 2 NS T 5 BEEEFT OB OFRGRPBRA ZIZ WD L 2R LTe, E7o@ming H
B DR MM H D Z L bIAED DN | WA o TN IC AN 2 WIENE X 5 L TS
AU, ST ANAURF D BB EFE ~DRR O BN 0N 7R 5 T,

B4 TR, AREEERTE E i 2 OTEE) & W ORI S i M OB A B 5 2 Le, BARRI7ZRE
DAA AN T 2720, BT OB R A MRIZe T V) IME LT o7z, IEEMRELZIER
ThRENSHTEY, BWRB#HS (720 . RAEEL WA HES (15 281 . IRIBREOWH#



2 (95T LIGERREEARR (129090 20 bhd, ERNRBHRSN DR Z Lnd, BEFOEK
HIZe e ME S D, BRIIICIE, KABOZARLEREE NI ROBHRR 1L <, 1,000 ABHE
BRI ANDICIT LR T RN DH D, E-EHRORIEL 25, BEEFT A E O NBHRE S RE AL L
KESBWVWESTWAHHESOH D ZEBALNTR -T2, 9 LI-Wiss O OJE B A3 U X ke
TR O REELRFBETH D,

% 5 B CIXBEHEATE E F OB OBE L S O ICHEMICHHRS SR TIHRET 2720, BRak B i xtg
T — MR E 2B LT, BEELE EBICEEOT —7 v a v T EE L TEREES RN E
Rtz NEAUEICBD 2R, MEFTAERE B O 2 S bi#EROMERREZEA L, Z Ok
R BED 1/3 3B L2 OMBEATAEREREBETE 503, RVITAEE A A=Y LTWRWA, Bk
VAN A TERY, BIRLTHEL T2, Z OEEFITEEEEFTATEE 2 500 A2 D 2,500 kD Z &%
FEATH, B ANITEE LIS WD L2 R LEZ, —F ., KRASOBEEEEZ 17 AU EE 5 BRI S
IRV LT <. Zhd K0 EfZRUEE & A B TER 2 EE 5 FTREMEN & 5,

%6 B CIEZIT ANEROREICRED MR AT L Z L2 HME T 5, ZAVE TR LTCBEEERT O
W, EEEORE, B MANEERE L, BERDUC L SO ERORENRR D Z L 2R 60
W2 U72e FPHERIIC L 0 &BEATIX 3 7L — 12D, (1) BEsED B LVlEERT, (2) H.5
N IREREEE N TSI LB, (3) FENHRI NS VBT Ch 5, S HIT(2) [ZIB I o fR L
ERETEDEEENNDLINE D NICLY SHIZHFTE, ZIC KD HiES OB HANFITH L i
ERNMEL TS, DEVRIAEETX DH#ES T, 2AMRESTHERZED TS, L LRI
ERRETE WSS L, EE DR~ A (CHRY T Z & 138 LWBUR AR LT,

el 21D T D BENC R BB R IX 7 0T D B8, 2 ZIEE I A FHE L, ~ == 7 AER, ERA~
DREFETED), BN 0BE T 5 2 A7 MMEGR EEEICEDLHEBICOAEF LTS, TTHA)
T ORI A TE TE D WHES TIL. KAKEEE L COZA, REEFTAE RS OMEGUIR, BEls oE R
~OBEE LY EF WA &R L, 22T, YIEOERE EOFEE I L, HUIREAEIC A S
FEEFTHBH L TV AN CE 2, 7272 LAREORE., BAEROBRIIEFTH L HE b H#»> T
K Thy, HESCHREICRELE LR®HDL L. HOXER~EATLEIHIL & D,

UL EDORERZRET D & SR KBTIk NS DOREEEE 52 17 ANKTR DN BAHTED., 2L OFEa T
IERMERCH D, B ORNAHETEXTE LT, B ILAITEE O 2D 5 B3 720 2
LIZhDHEZEZBND, BERDUCAD U 7= IR A 2 RER TREITHET 5 72DI121E, 2 b O
ST, 6 EORRATEN U CHEINCIREA IR R T 5 & L bio, BIMRGHRSOEATEN 2 L 215
U CABEEEATICE L7 FIEEZBR D ANTHE B ) ZENHETH H, B LRk Tk, HEHORTHZ
L ARERHEE RS AN EECTH L Z L2 HER LT,



Issues Surrounding Evacuation and Setting up System by Local Residents at Each Shelter in
Bunkyo Ward during Start-up Period Following the Tokyo Metropolitan Earthquake
Yoko FURUKAWA
There is a 70% probability that an earthquake of 7.0 magnitude will occur within the next 30 years in Tokyo. In
preparation for this earthquake, Bunkyo Ward, the object of this study, designates 32 public schools as shelters for those
who will lose their houses. In the densely populated metropolitan area, the shelters might be over flooded with refugees,
which would cause the operators to be panicked. A disaster preparedness program based on the idea of public aid alone is
insufficient to adequately handle an earthquake of such tremendous scale; it has been proven that self-aid and mutual aid
of local communities is indispensable when operating shelters. Therefore, preparations for accepting evacuees

realistically by residents are highly expected.

This study focuses on the period immediately after the establishment of shelters in the aftermath of the Tokyo
Metropolitan Earthquake, and aims to build up a reasonable system to be able to receive an estimated number of refugees
in densely populated urban areas and build an efficient system rapidly by local residents themselves. This study reveals
each shelter’s situation properly in Bunkyo Ward through 1) an analysis of evacuee number estimation and 2) an
attitudinal survey of local residents’ evacuation. Furthermore, the problems of the local council operators will be thought
through 3) a survey of operators’ evacuation assumptions and awareness of problems at each shelter and 4) acceptance
preparedness of shelters. From these analyses, we will show ideal example of specific measures for setting up reasonable

system to receive refugees.
This study consists of 7 chapters. The introductory chapter I describes the background and the purpose of this study.

Chapter 2 estimates the evacuee number of each shelter, according to the causes of an evacuation, to 32 shelters in
Bunkyo Ward, based on the data on house collapses and destruction; this is in accordance with the way in which the
Tokyo Metropolitan Government performs damage estimation. Across shelters, the estimated evacuee number ranges

from 500 to 2,500. It is expected that 21 shelters are expected to overflow mainly because of lifeline shutdowns. Among



them, 2 severe shelters have an excess of 1000 people because of house damage and fires. In the results, in such a
situation, accepting around 1,000 people and overflow might cause confusion at the very beginning, which will lead to

problems in management.

Chapter 3 describes residents’ attitudes toward 32 shelters, which was implemented in a questionnaire format to the
registered monitor members living in Bunkyo Ward through a communication network. There are three main aspects
being surveyed: awareness and knowledge of assigned shelters, causes of taking shelter, and encouragement of proper
evacuation activities. A high proportion of respondents correctly identified their shelters, overestimate their shelter’s
capacity and want to accept a broader group of refugees. They do not think that residents should voluntarily operate the
shelters. Their correct understanding of shelters, although indispensable, is insufficient for the smooth operation of

refugees’ reception.

In this survey, a low proportion of respondents would evacuate to a shelter, and they only did so because of house
collapses and fires. Most of them wanted to evacuate due to problems associated with lifelines based on residents’
perceptions of which people will be accepted at the shelter. However, the encouragement of proper evacuation activities
continues to receive a low response rate from respondents. Moreover, evacuation times vary by age, and the elderly want
to evacuate later than do people of other ages. These observations indicate that shelters face serious problems from the
risk of overflows. These results show that it is more effective for local councils to consider the types of shelters available,

and possible overflows.

Chapter 4 evaluates the preparations made by 32 shelters by interviews with each chairperson of the shelter-
operating council. Each of the shelters’ acts is classified into 4 categories. 7 are independent, 15 are led by the local
government, 8 are inactive, and 1 is unclear. As a result, it is worried that many of them could not operate independently.
In specific preparations, many councils do not have a system to accept thousands of refugees and people requiring

assistance. Moreover, some of them were found to underestimate the number of refugees far below 1000 or unable to



determine the number of refugees. Therefore, it is important for the shelters to take steps to rectify the situation and

establish an appropriate situation-based individual system.

Chapter 5 aims to document how local council operators are aware of their shelters evacuation and problems during
the early evacuation period by using a questionnaire survey of each shelter’s operating members. The results show that
1/3 of operators recognize their risk of overflows with a large number of evacuees. However, 2/3 of them continued to
underestimate or do not recognize both their own shelters’ capacity and the number of refugees. Even after showing them
the number of refugees from 500 to 2,500, the encouragement of proper awareness continues to receive a low response
rate from operators. Such misunderstanding makes it difficult to consider the serious problem about accommodating
hundreds of refugees. On the other hand, the problems themselves in receiving large-scale of refugees are proved to be

acceptable for the operators. This finding shows a probability to recognize the situation and promote reasonable

preparation.

In Chapter 6, preliminary conditions of each shelter are analyzed comprehensively by the findings from chapter 2 to
5; whether the operators can properly imagine the situation in the aftermath of the Tokyo Metropolitan Earthquake

characterize the preparedness of their shelter.

First of all, all 32 evacuation centers are categorized into 3 groups according to the evacuee number estimation: (1) 3
shelters with high emergency expected severe overflow because of house damage and fires, (2) 24 shelters with overflow
and/or stranded commuters and (3) 5 shelters for smaller damage. In addition, (2) 24 shelters are classified into 3
categories according to whether the operators can recognize the number of refugees: (2)-1 4 shelters with operators
unaware of the refugees’ scale, (2)-2 7 shelters with operators underestimating the scale exceedingly, (2)-3 9 shelters with
operators expecting the proper scale and (2)-4 other 4 shelters. It is found that the preparedness of each shelter difters
clearly depending on these assumptions. That is to say, shelters of (2)-3 with proper assumption could establish a versatile
preparation in the management independently. For example, they plan disaster drills, make manuals, enlighten and spread

knowledge to local residents, and inspect the self-governing system. However, some councils sometimes overlook



important problems. On the other hand, shelters of (2)1 and 2 are found to remain in an activity led by the local

government or securing places or things, and could not proceed the management steps by themselves.

In order to build a reasonable system to be able to receive the estimated number of refugees rapidly by local
residents themselves, these findings suggest that for many councils without operators who recognize the proper situations,
it is effective to show the conceivable problems with the examples of specific measures by the independent shelters and
so on. In addition, for the independent shelters, it is necessary to create a chance to confirm their problems and solving

plans.

Chapter 7 concludes the results of this study.
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A 1TH 2, 15KRNER 0.2%
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A48 1TH 33, 345 3HEK 0.5%
A48 1TH 35 2TH 36, 37 4, 5T EAREVNER 3.5%
A 3TH LBE/IER 0.3%
A 6T B 6 hFE 0.7%
mE 1TH 7, 8, 14, 15H2/NVER 0.3%
mE 1TH 1~6, 12, 13, 16~20, 2TH 1~10, 1356 H%¥K 2.3%
mE 1TH 9~11 2TH 11, 12, 14~19, 23~30, 35~38BA/NER 0.8%
[mE 2TH 20~23, 31~34R/NER 0.0%
BEEA 178 2TH 1~3, 8, 9 3TH 6~17EO0&8H/NER 1.3%
BE& 2TH 10~1780VER 0.5%
BE& 278 4~7 3TH 1~6, 18~298 T HhF#K 1.8%
Z0Ait 1.2%
&% 100.0%
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