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Re-analysis of assumptions of damage in Osaka city caused by a Nankal Trough
earthquake using mobile spatial statistics

Yamamoto, Hiromasa
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Damage estimates were calculated using mobile spatial statistics. The total
number of casualties was 4,294 when the early evacuation rate was high, but it was found to be
higher in the center and lower in the periphery of Osaka City compared to the census base. When the
early evacuation rate was low, the number of injured was 30,960. The number of injured was higher in

coastal and northeastern areas, and more people were injured in urban and industrial areas and less
in residential areas compared to the census base. The simulation of severe and moderate injury
transports showed that a high early evacuation rate markedly reduced the number of transports. The
medical burden was also found to be greater in the northeastern area than in the coastal area, which
is generally considered to be the case.



B X C—19, F—19—1 (Jtm)

1. WFZEBRME Y IO &

(1) #ERFIRTIIRETE b7 7 ERMEOFEMZR O AL S v, BESA., HERRES AR, &
WIRRE . JEKEAZERI 7 & O EAENA S E o7z, —J7, BUERHE S LTV 5 ERIAHIH
AT HEIRE KIS TEDNIIRETH 5, HEEE DI, KR BOR AR 5 ik 4 P
(LLFGHEHEE) O Ll oMM ERTE T — % % KERAFEEE E I E R Ra (LT R
KRR 7o B SEE S EIREBI O « R T — 2 ZAF L., ZhbHDF—F % GIS (MEFE#H
VAT L) AZREBT D Z BTk ABHEE & KEEEEEOREEICOWTHOAT L, 2016 4F
I—u v - IMEFRITB W TS Lz,

(2) &bz, HEEH OIFEATEE REE BEHEHEIES & 0 EREE OB DT — 2 2 A
F L, EFREEOFEMARF v T 4 IZHTDREEZFEM L7, 2 e RIRFBAAKRLTWDHH
GEROT =2 Zfid - o3 2 2 IRV Ml b T 7RI T 2 BEEFROMEMEICD
WT 2018 47 V7 KFERFEFR THE Lz, AFRICE Y | EROEEIT T 5 B4k
TREWGE . RO IS TN L WFET 208, T E TR ST RIRMRFR X
D REHTHREBICEW TERBEROMERRE NI EBRALNE R T,

(3) L Lt ABHEREDS & &7 TWA ANLOFEHE 5 EIC—FE, KA D A2 HEE
THEBHEDOT =X TH Y, FEEOANOWMENRILE KL TV D EXE 2720, ABF7ETFIH
925 NTT R2E « B4 VZEMBFHE, A~— 87 4 ROEREFOMEGR L 2E 24 B
M 3656 HOANOZHFLIZE v /T —FTHY, ZOTFT—FOFATEZ Licky, $ERE
B> N 3Af 2 HERE L, K0 IEMER ARBREREN FTREIC /R D, Z D X 5 IR ERAEREO EHER
AEEOFRAERNZTFRIL, 2 EEEEEO v XU T A IFEREEE T2 2L, ERK
FIOREEZHLNITE, BEEIZOWTORENAIREE R D,

(4) F7o, EBRORFERAERTIT, #HELCERARR ORI 2 B R L, RIS 5 2
EBROOND, WERNPDOWET =% L HFEE DNERMLIZEROT — % &, GIS Z VT
B oL, FRE B OSEEICRET D Z L TEiud, N N2 KEER] ORITK
S HwETE D,

2. WHEOHB

AWFZED B,

(1) AL NVZERIEHRZ AWMl EHlEEZLEONICTH L

(2) ZHNEEET—FDOEIHINDIEREROT LV NT U R B BMNC

(3) WHET—HXA2EMEINZERT —Z GIS BICEB L., WMot z21ro &
WAERET AL AT LEERET AL Th 5,

T5HZ L
EHhlz, 2ol
3. WDk

(1) EANANVZERFEZ W ANO5F % GIS ICEB L, EEGHE & ik Lz, E/3 112
MIRERE T 80 LA E D@ IR <2 15 AR IZ B2 N 00 OfF @A E T TRz
D, I OFEEBIZ OV TIEHBIOERERBES—2DOTF —2 2\ T, KMz
BIF2BERHEO NONERE L,

(2) E=AANVZEMBRZ AT BHICL D 250m A v v a2 OBEFEREZFHR L.
EAPRA 2 W 7o SR E B L el Uiz, KB O LLRT O EIE T, S8 <Cp b %
WORGEHDEBICAL TCWinWbtE2x N2, ZUHEEEL THHE L,

(3) SHIZEHMNE T, KRICKDPAEER LA L TABEARIZHEHL, ZhETo
R EOREBR NG, EIES, TEESTZFIE L, ERERES—ADT —& & gt
L7,

(4) EANANVEREFHZHAWTZERERDO A v o T — & & 855G E R B 0 55 R
BLOKHOB@ENGHEAE L, SFEREEOZ T ANT ¥ XU T 0 B0 b Treo v
Ralb—varEiTolz, BEIERFITETORERLFGICHE S, PEEREIZO
WCIE, ETIRELOTHIASEEER Y ¥ —, KEERGFERICRE SN DD, £
DIFRFBED X ¥ XU T 4 A —_"—F 5551213, OEITO KEBRSIFGEIHRE I NS,
QFEXTHX Y /U T A IIRBOHDIHEBEHIE L, TN THLX v v T A — =L
STEGAITER EZITE T2 KEWATFRREICHE SN D, &0 ) 20032 —2 T, BHj
BEEERNE WSS LIEWEAICOWVW Ty I a2 b—Y g Y ETHo T,

(56) INFETHRXIIMET —FNORAKHIEE TRIT 57 EOFIEEMHNL L TE N, B
FRCERE T — 2 2 EO X IIZET200nMETH - 7=, 4lal Starlink ZHWTED
VAT NEENL LT,



4. MR
(1) %4 18 Kz

BIFBEAL NVZERFEFHTOANO DA EK 1(a) 1IT577, kWﬁW@ADiM7

TNTHY KT OFLENIZZ < 2540 LTz, [EEBTHE TIE A mIE KRBT O J8mEic £ < 4
ﬁbfk@ é%fi%?ﬁAT%oto

Ty

2 ‘_‘_.‘“4(~. .

A =
i ot H

ERE.
® .
.
E/A NS 128 18BOAOHE
18-709
[ 710 - 1,404
I 1,405 - 2,607
B 2,608 - 5,323
. 5,324 - 13,468

(a) B/ A V2R G
X 1. & 18 Bz

(2) 'S VERGEZ S &

. LT’

-
Ci

WBRBEMOAOHT
118 - 709

[ 710 - 1,404

I 1,405 - 2,607

B 2,608 - 5,323

. 5,324 - 13,468

(b) EZFHA

BT D EERA L TS A VZEFBLETORBRITNA A 246

IZRHR Lo, Bl Lo AEE 2K 2 (a) ITRd, AR

DEICER L TW e, AGEEIITLE L 0 o0E0Ic 0 LTz, AR TIEERFHEN—

ALY 30%Z o721

Iz %D o7 (X2 (b)),
Ayal bl

HThhnfER Lo (M2 (),

000-100 © T v
N 1.01-300 e B -
- 01500
mmso-700
01221 i

I\'i

-
]
5

-&

(@) /A AR

2. B AVERGEE (2) & EHHAE () 25

ﬂ% TEANAVZERBE 2D &I

%‘%ﬁ(ﬁ%?ﬁlo 7273,
Bilpo= (M3 (),

Lo b ABEIL 9% DOHINIC
b LAZFEIE Lz, BEEIC Lo AEEBUT. A0 & RARDRIRTTE D HS
FASANVEMBEAR— A DAGE L EBREN—2AOAGEDEE,
IR D L AL NVERFRIAN— 2 OAEE TR LE TS, A0

(o

(b) EHEHA

L EEoTz, FBFHEOANO DAL
(253 L, FRICAER

OER & <IZH

(c) 7
SR LA L s aEERE. T0E()

R L7CERIC KL 2 AGEERIIN S () THY | EE#HEL b
CRHR LRI K 2 AGERIIR 3(b) 0@y Tholz, & bICH B EE R EE Toal

(c ) %/vfﬂ/ F"?H*“E;Hr

3. TAVZERFE () & EEFHAE (b) 0D

"@fl%ﬁﬁ

RHREL-ERIC L 2aGER L.

FENA VR TIE, ERREER— R AIEE T < EE T ARV

0%
ZD7E(c)



(3) ELITEMNTE T, KKICE2AaEER LG L CEH LEAEE AT OV T b I
Bt Uiz, BHBREER AN mWIGE . BN VERIRG 2 RICHE L AEE R (a) 13 4,294 A
T, [EBRE A BICEHE L AEERE ()13 4, 452 N Tholz, FOEDNH () Db, ENA
NEMBRE CORABGELIT LV RIKT PRIz < ATz Enghoi,

01 2 4 0

(a) /51 LG R (b) [ES5#
3. /S VR () & ESSITE () 1 BRI LI U BRI L | T3 () (AR
HAHH A

FBEEER ARG S S VR & FCEH R Lo USRI 30,960 AT, EBTHA
ZIICHE LT AGEREIL 31,620 ATH-o72, WTHIZOWTHAEERIIN R L oL
W T inole, FI2ZDENDENA NVZEMBEES— A TIEHETTHS LEME CTRGHE RS
<, EEHTAHINWZ g nol,

(a) 5o L2t (b) EHFE (c)3%
4. F A VERIFE (a) & EETE (b) 505 3 LA SR L . 20 () (Rl
EAENE A

(4) HEHEME, PEEBZFOWRMESEREZX 51T, (o) RUHHEERNEWIGES, BEELRED
WEAFHE 357 ATH D, (b) REIREHERDE VA 9,594 ATHho72, EH50BA LIRS
O FEFEPLSIRE THEE N o 1o, PEIEBE DR SN EREEN X v v T s NOGA
EEWRY b, v 0T 4 2B AEEITRWV Ry b TE Lz, FEEERAEWESITH S
MIZHE W Ry "BRZWZ ERbnsd,

WA RIREEESR S m OGO R SERGE DORE R %X 6 127”7, Scenario 1 TiX, KEHAIFLE
IR SN D EEIL 0 A D 222 ATH Y, 0TV LHEOWSIHEHE TEH > 72, Scenario 2
TIET R TOBE ZHI O K EEREGIIFHEPET O T 0iLd 2 &N TE T,

BIRREEER MW IG A O P EE SRS R 2 X 7 1T, RERSURBRICHRE S D BE DA
I%. Scenario 1 T 33,238 A. Scenario 2 T31,733 A TH Y ZDZEITD 7> >72, Scenario 1
FVZL OBEPRESNDIWAFHEFES H Y | BB Z L OENHRE 2 o7z, FilE N T 7EK
HEICOWTITIEEREEZBETO2LERH DL EEZ B,

g




Shortage  Surplus
- 0-9 . 0-9

* 10-82 & 10-99
® 100 - 284)

(a) FILEEEER R (b) F- e

X 5. FEEEEERO SIKICR T 25 KERRGCRE S D EER K (N HETER) &
FREFERDERE CORKEERR (REFD Ry M TERR)

o 1 2 4 6 8 o 1 2 4 6 8

(a) Scenario 1 (b) Scenario 2

X 6. FHREEERD m W E O T U AT D KFEIL R~ D hEE RS

0 1 2 4 6 8 0 1 2 4 6 8

(a) Scenario 1 (b) Scenario 2

7. RHIREEER MRS O ST U AT T D S EHL AR~ D H R



1 1 0 1

Yamamoto Hiromasa Kimura Yoshinari Uchida Kenichiro Nishimura Tetsuro Mizobata Yasumitsu 10

Demand-supply balance of disaster medical care in Osaka City based on damage estimation for a 2023
Nankai Trough megathrust earthquake: A geographic information system- based analysis

Acute Medicine & Surgery e825

DOl
10.1002/ams2.825

4 0 2

Hiromasa Yamamoto, Yoshinari Kimura, and Yasumitsu Mizobata

Assessment of burden on the Osaka City disaster medical care system in a Nankai Trough megathrust earthquake model: A
geographic information system-based analysis

European Society of Emergency Medicine 2022

2022

28

2023

48

2020




Hiromasa Yamamoto, Yoshinari Kimura, and Yasumitsu Mizobata

Re-analysis of assumptions of damage in Osaka city caused by a Nankai Trough earthquake using mobile spatial statistics

The European Emergency Medicine Congress 2023

2023

(Kimura Yoshinari)

(20570641) (24405)




