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Building a simulation-based platform
for fostering disaster response governance
Akira Matsuki
Abstract
Climate change is expected to cause more severe damage from wind and flood disasters,
especially the limit of rescue operations for a large number of people in need of assistance, and it is
no longer possible to cope with disasters only by responding to individual disasters. Therefore, it is
necessary to consider an approach that can consider countermeasures against this growing flooding
and inundation by looking at multiple disaster response phases. However, it is not easy to be aware
of the dynamics of other disaster responses to a disaster, which are spatially and temporally distant
from the disaster, as they are extraordinary phenomena.

Therefore, the purpose of this project is to develop a tool to examine new solutions and issues from
a bird's-eye viewpoint by integrating natural disaster models and disaster response models in a single
system. In this study, we limited ourselves to two disaster response phases, i.e., evacuation and rescue
activities, for flooding and inundation, and configured a simulation environment and various models
for a real urban area as a platform. By using a single function or a combination of functions on these
platforms, we can analyze the problem of flood and inundation countermeasures from a bird's-eye
viewpoint, and study and evaluate solutions to the problem of the limitation of rescue activities.

In Chapter 3, the evacuation awareness of the residents living in the assumed long-term inundation
area was ascertained by means of a questionnaire. Since there are concerns about lack of awareness
and excessive expectations toward rescue activities, we investigated whether or not evacuation
decisions are made from a long-term perspective before rescue activities, and set up issues to be
addressed on the platform. In Chapter 4, we grasped the influence of the limit of rescue activities on
residents and the influence relationship among residents, and showed that triage is also serious in
rescue activities on the water. In addition, the evacuation behavior of residents and rescue activities
are discussed collectively, and a relationship is found whereby the change in evacuation behavior
improves the performance of rescue activities, which in turn influences the reduction of the burden
on the residents themselves. It was also found that evacuation decisions made from a long-term
perspective impose stricter demands on residents than conventional evacuation attitudes. In Chapter
5, a new rescue strategy was proposed and its effectiveness was verified, since it was assumed that
most of the residents would evacuate outside of the flooded area based on the results of the

questionnaire. Specifically, a more powerful rescue strategy that combines rescue activities and



drainage processing can rescue a larger number of residents than before, and can present more
specific and precise requirements for the evacuation of residents.

Finally, Chapter 6 describes the expansion of the platform developed in this study and its future
utilization and development. Based on the innovations and considerations in the construction of this
platform, we describe the future prospects for digital twin technology that can contribute to fostering
risk communication with a governance structure to autonomously improve the disaster awareness of

the entire community.
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(Fig.2-7(B)).
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‘ Estimate transit time of road s at time ¢ ‘

LWS = Z ls,(i,j)/f(dt:(i-j))

A(ij)eAm

i+l Ag: mesh groups over road s

a;j:Ameshind;  (a;; € Ay)
dy i jy:Depth at i-th AND j-th mesh at time ¢

L5 i,/ partial length of road s included in a ;
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EOREH LA RBL D ECEHERGFRE 0D, Fio, %213, #HABKY X7 O34
WZOWT, fFHROBRICE DITEORELERNEZ 2008 9 0%, 7 v PO EN BT
T5ECTHHATHS.

3.3 MEEMOERE

ZOFITIE, FEM LT U — FREDORREZRT L& BT, i RICOW T T
5. T, 1 BiCIEEEEORMEL LT FARE RN, AEOPSEHOUK Y 2 7
~OHRE 28T 5. 2 Bi T, 72— NNOBKFEAE T U FITkb3 2 [BIEFH Ol
ITEHIT AR L, € D% O OBRZRI T 2. 3 HiLEOKE CTIL, BT & 7 v
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r— FPNOFIEA & ORRMEIZ DWW T X VR o 217 ©

Table.3-2 EIEEDEFEEOIERKE

7T R RAEE A7) — [EIP-2 g
Demogaphy
HERI
(SA) B 1459 (60.8)
otk 941 (39.2)
F£R
(SA) 20f% 134 (5.58)
3018 317 (13.2)
401% 566 (23.6)
50f% 767 (32.0)
60f% 432 (18.0)
70f% 184 ( 7.8)
fe: 3
(S4) 1RETCEER 19 (0.8)
1TF&T2rLE) 378 (15.8)
oiay T R—rBIZBE) 98 (4.1)
2ay - T IN—r2BEIZB{E) 273 (11.4)
o ar -7 N—r SR LICEE) 1588 (66.2)
T 44 (1.8)
Prepareness
B # R 2B R D 2
(MA) K -BROREE 1406 (58.6)
BEHERT. BEROMER 899 (37.5)
EBEOIETERMATE TORMMRBRORKRET 387 (16.1)
THRETHOE&H A—)L D& 201 (8.4)
RIEEDERFT EDHR 514 (21.4)
EEARHRDOER 810 (33.8)
i B R SCEBNCHBIE~ DS 83(3.5)
T DOt 31 (1.3)
FFISHELTUVEL 724 (30.2)
$ v~
Eﬁmﬁb(sffﬁmm #RBSMLTLS 76 (3.2)
BA2&mLtTud 437 (18.2)
1ESMLI-CELHD 325 (13.5)
SML=C & 1562 (65.1)
RHs
WEEDSY mmicams SOMEEBISMLLY. 169,70
FILGEELIYL TS )
—HBROSMOLUBHOT/EZTOTLS 165 (6.9)
SEE - EEEOCFFTXERICSMLTLS 40 (1.7)
BRAEEADLOBRANIEMIZLD 149 (6.2)
BT 8K 1197 (49.9)
[FEAEFERLDEL 801 (33.4)
HIR O Y I ~DEAR
(MA) BRSSO THKEICET 2MYRDHHH D 391(16.3)
BASZOMBTHKICET 2MYRH D=8, 183 (7.6)
BEISEHHD :
BAREOBET, 120 (5.0)
SEE - EEELGLICHTIMYROAH D )
BASSOHhE TIMYRS (X4 147 (6.1)
BASSOMBETRYROBHIMNESH S 1479 (61.6)
T Dt 208 (8.7)
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77 R PR E By — [ELS
Knowledge
KRR OER
(SA) M-oTLS 1570 (65.4)
SHHTH-T- 830 (34.6)
YK EBREE MR DV T
(SA) H->TWB 1351 (56.3)
SHHTH-T= 1049 (43.7)
ﬁﬁu&g Az)’ OB HoTLS 1318 (54.9)
SHHTH-T- 1082 (45.1)
MI/NI(/SZ?K B HoTLVD 1405 (58.5)
SHHTH-T= 995 ( 41.5)
Bk « THRENNF— Ky
(SA) Rifz2ehihd 1910 (79.6)
SHHTH-T= 490 (20.4)
Risk
Awareness REBARIEA
(5A) RAKBEREGRAKE:3mLUL)IZHS 362 (15.1)
RAKBERBGRKFE:0. 5~3m)I<H 631 (26.3)
RAKEERIHGRAKE:0. BMLLT)IZH D 290 (12.1)
BRKBEEREETIEERL 241 (10.0)
HEANAGEIZERLS, BAEERENFZESH TGN 29 (1.2)
Hhhidan 847 (35.3)
. %'ifég?)ﬁm DIV e nmmI=H 790 (32.9)
TEBIFEM TG 844 (35.2)
bh i 766 (31.9)
=
M%mm%;:;;zﬁéffz&ﬁ HYZEBN0%)IEEZTIND 163 (6.8)
ATREMEIZIELN(1 ~30%) EEZTLVD 960 (40.0)
AREMEEHDIEEH D(31~69%)EEZ TS 899 (37.5)
AREMEEELN(T0~99%) EEZ TNV 233 (9.7)
WHFHEEZHTD(100%)EEZTND 145 (6.0)
Evacuation
Decision WERETTBY DIRIN
ER 659 (27.5)
JK TR 955 (39.8)
b 7) 833 - 123 (5.1)
BEELAR 663 (27.6)
REERRRE Y A IV
=R SR (Level 3) 1392 (58.0)
BEEFRT (Level 4) 254 (10.6)
RARLHER (Level b) 121 (5.0)
BEEEL ALY 633 (26.4)

3.3.1 MEFEDER

AE T, FIEEORIZEYEOERNE R0 ) 2EFBMHEBFERICOVWTHHAL TV
(Table.3-2).72%3, 77— FEHBEHOETERER E L THRRT A Z & 1387, KFE0 08 T

AHEEONLOHEALETZHAL TWND Z EIZTEEWLEE 2.

FP, BEEOEMRITER TS &,40-50 1 E W o7 B S TTRE 2R A Jinz, LV
S 72 B A R W D EIEE Lo TR S WER DR R A IVE L=, RIS, [mIEE OE
AERBUTHONT, BIEZE O KRLED 3 BELL EoE SITEA TV, ZUTERBEMN L < &
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0, ZZICEETLHERLZVE WD BAROFLET Td 5 FK O MIBRREM: 2 FREL L 721
ERER L 7p o7 LW T E D REBUBUKEREOR A TIL, 1 BE L~V OSATIRIR KIZ B A A
F, G K > T 2 LUV B IR FIRAKDEBEMENHTLS 5. 2072w, 3 L Eom &
WCEDERZTPBHELZLEE LRWVMERTHL O L L THEEL TWAD. BEDOEFTN
EDOFLER KD ATREMEDN & 2 D> &5 T, [B1& AR TEh 2 FINT 3~ 2 B 0 B 22 kit
HHER->TWDEEZXLND. 29 LT HEDOREME~DEKIEDS, 815 E O REEEH T i

R B 2TV &R, AR TRANDEHRIKE Y 27 a2 W RrE & L TORE
MR TE B ELBESND.

WIZ, FIZEF OB SIS 2 RE O Y ML 2 B VIS O OW TR T 5. HRHEA & L

T, TR E B VD AW BEOBI K O 2, Hils o B STEEh~D S AR, Hg D v FH 7
DIHRO A ETH 5. Table.3-2 D7R LIZFERIZ L D &, REHHHIR OB, SIHE~D S N#RER
WYL, FEFTE AV DR EAN LV OBE KON 2 & L TIE, RERCHE O
B, BT O L Vo o IRN STV, 2D ORI, ERMEA Z & O EER

CBEDLNETH Y, RO FRREIC LB L 52 9 5. [AIEFHEOPIRITHT 2 B E
RIFEZHWRT D7D DOHEB & LTRITT-.

BB, [FEZ OB S aak & LT, kU 2 7 12 B A~OBEMRE 2T 5 2 L &
T 5. WKICBET 2 M E UL, ATBD B HIE SN OEMBERONE, "Y' — R~ v 7

DNWTRRHTL TWD D, & D WITNEITKT D IE LWFBRRIE, BEEERF 123610 2 2 7ol gep)
W27 5. 72, 29 LIEHBE RIC L0, FROBEHWNIEELZ X 95 65 %
LD, EHILIEFREOLODFH LI b EERBATH S, AARTIE, BEOKEORER A

ST, REICHEHTAERPREORFTINTE . 200, ERME L THH LWNKE
HHZFIZOT T RITIUE T ED Y A7 a I a=r—a U EUNCHERE L7z <
RDAREMEDS B B, Z DT, [BIEFE N Lo 00 Ffh O SEFRPL A 2 TV D0 & g Lz,

AT U — R T, PoKIZBIT 2 Ak & L C, (A)KINFERIE R, (B)BEKMEREE /340, (C)ibt
HHFROERE, (DYER L, BN — K~y 7, D 5 SDOHBIZOWTEZEHFIZHA
iz fEFRE LT, (A)-D)DEBIZOWTIL 9 55%DRIEFD, NEZEEL T\WD ED
%% Lz, £72, E)OAY— K~ v 70T, BIOHEA L0 £ 20, 5 80%DRIZH A3,
TONELERTZ N D LEIE L. Ziub OPUEFEFRIZ DV T, [BIZE O FERSCZ D
L EZ2WT, K< ot LTl

Fig.A-1 12, (A)-(E)DERITE A [T o, [ OEIZHEENIZ SV T, 7 1 ApEIRICES<
75 A — VBRI O Ak LT=. Fig A-1 12 K4S, B EEEEm E LT, HANED
PR OA BN IEH B CRRMENRH D Z & 2R LTS, BRRINLIT, Table A-1 (2R T XL 512,
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TRTOHEHEZH > TWAD0, T XTOIHE ZHHE L TORWDADOHTEX ¥~ 723 E
BEHDIRNTHIN. > T £, EOREIZERZ =BT, (B) DAY — K~ v T &5
STWBHEEENZNZ L BERTRETHL. NP — R~y 7oL, 22 10 F0H
ICRELHERNEFTINTELLRERHD. TDTO, " — N~y T E2RIZZ ERnd A
BEHEN—IREOREROREFTREME L TNDDO0nET v — b ECHEGRLT-.

Fig A-2 |ZRIAFH ORIEHERE R L2, FigA-2 ODNEDH H,” Answer Content” (3]
HHEHNOBRIENSZ <L, ” BventNo.” X AARENTITON I T — K~ > FBIE O #
BH AN hOXA I T HFKL,” Answer Rate” (XN Z L oEIZREZ /R L TV
%.”7 Event No.” (T D\ T, AFHA O BRI A Rl i E DK BB HIKF4,” Answer
Content” & DO RFNEFEZEE L THIEL TV 5. 70, 42 O BEERHRNFICONT
1%, Table.A-2 |Z7R L7~

AR DI BEER GO E LT, E4 OFR) KRN — R~ v T OHEHR E6 D
— R~y 7 ORHEROKLNUGET SN HRFTH 2. Al 1L, BAKFHORAKES &0
STEWEY AT OBENENLLIEEWV) BT ERDOY A 7B HRICE > TEELRE(LTH
D BANL ATED HRAE SN D ERITK T 2 A ROBEF K OB TE) N U T — DR & 512
W HZ MK FETHL. TOBREEBRT DL, HRKTK 90%DEIEE D, FrOH
KPR~ > 7 ERTEY, N2 TRERDK) 56%DRIEE DN EHT OBEHIERONEE Bi-Z &
MWD EVIFERTHDL Z LBRDND. ZOFRERTIIIEEER ORZED, b ORI il
TR, BUROHK Y A 7126 T DH DA 7y hETWD & Hhpd 5.

(ZIEIE B DS BTSN U 7 R TEh 2 S 3 2. BEEE TEh & L QU (A)TREGREEE

HED L~ v a v ORI & Of S 7 ~0REHE, (B)/KbEHE « SR8 pT-Cne 25 i
R E, SN DIGFETREY & i T, BN A BB T 2, (C) oM | 12 KARE Huts s~ D i
H, (D)FEREEE : Z D HBEEE L 720y, &V S IBHIRKICRIIL TW D, /e, SEIDT 7 —
T, B TENORIN E & b1, ZDHWDZ A I 712 OV THEZFELTHH - TWD.
FIWr D X A 2 70, 3 B CTIRARIATE ) S OREEEEHRE H L 12, STL:  “Elina s’ |
ST2: “WEHEfR/R” , ST3: “BRAZEMEIR , O3 EOT ¥V ANHHHD L L. STI 5
(A8 REE DA HE 2 HI L Ch B, ST IZE S ETIT7 WL 72 DS ORIRE LT-

AL, O 2 RIEE N & DR TENI CH D & L. £72, ST3 £ THIZ” BEEEL 720
BRI U7 RIEE L, B L eV e WO Il 2 L7 b o & LT~ 7.

X T, Table.3-2 12 KAUE, K 27%DEIEF DS EEREEE -, 9 40% DI E KR 2, K9
5%DIEIEF PSR, & L Ci D O 27%DEIEF PSR L 720 2 L 2B L TV 5.
BITIRAKIL T ORBNIEBE M TN D 2 & ZE TS, TEIEECBEEE L T, 59 54%
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DEVERE D) TINLT D4R & 72 0, KVREHE A B4R L 72 R D 255 D [a1E# 3
THEEEAETE AT O Z L7025, Z LT, BB AR T 5 2 LR WIRIL & 7R o 7o DI, btk
AR L 72 2R D72 5 7251 5%DRIEH Th o 7. T D=0, SRlOBIE‘ R 2E 12T
X, ORI L A & DOFERMEIMCBEEEE Y, BRI EEoTLED L) FREIC
DT EWNDMND. T B, [BIEE DNE 2 TR O REEEHINT A Tl I, Ol o7
RICEDE S BREANEBRLTOLDONESH T L TN ZD72DIZh, ETRD 2 Hi T,
T — M EED TN BTN LR T FiEEZEAL, Eo kO REMEAICE
REBTLHRENEHHT 5.

3.3.2 HEIL 2

K7 r— FOBIIE, BEYIRKEIEE LGRS T U Aokt U, S ITfETRER O
BEEIRZFET 22 & Th D, TN X, WA & X 7= 1% ORENIGE & & o 7= BRI 72
BRI T o TR 2 (E R MT TV D O E ST L, 7122 OFfSR 2 E 2, w4 TH)
DERIIVLERN R E#HRT DI ETHDH. 20, TTEROBEITEI OB L, £
DEIRERNBHDLON, 77— FNOMOEMEA N OHERT DL ENEETHD. &
TR EMETEN A & D (EROEIZRE, @O REEER A LT 2 LN TEIE, XKD
HIEICET 2 MA A5 Z LICoe D, 2D, 7o r— NNOKEREE &, 3%
F OB OBIEMEIC OW T LS T LTV 2 L T 5.

WkE, 7o — b DL AT IV =T — 23T B EEMOSHTIIE, 7 v 2 55E
HEHOWTMSIMEORE/R EEERTHZEN K TH L. M, 77— FNNOHEENS
Wb H5E, a0y a ZAGEIREERT DI ETIERARHH 2 L0, AOFTHREMIC
HET 2HEIE, HLHEAMOBRMEZ AE LT 2 LI2H 20N 0 Ry, £07w,
AL 2 JH[15-17) & FREN D FIE A B A L, [BIE 5 OREFEETEN W SRR AL 7R R
EHZTWHEMEAZHE L, ZOHAICESEZ Y TTofiztEd Tn<.

BEAL 2L, AT IV VAL BOEROBREEZ ST 2 FIETH D, H
otz J 7 2V ANVREBREOTFRNCE S H A 7260 & LT L TR, BARm2R
FHEOTIITE <2, FE(L 2 FHTHONDIMRIL, EROHBIHT OFEICISNT, BT
=Y ANVIRHALE A Z I —1E L, 0-1 OBUEF @A FFOLEITHE S THONr LIk &
FLCIZ2 2 EBbnoTWD il 2 HEHT 220 v b & LT R ERERD 2
BECT BN TV D HAICIE, ALK L Ich T TV —2 a7 EEN 5 HHIK Lo
BELRUTEBIEA RN T 52 LN TE 5. 0, FEMEBIL 2 HOEHLLITRY bIT 5
BRI > TN D0 a2 BT 5 2L b AHEThd . M EHRE O STV b FE
BIHFELTRY, 7o — M X DB RO T FiEE LTEHTH 5[18].

88



Table.3-3 ([ZAT 7 — FOEEAL2EHO MG REZRT. ZZClL, BEHEZ DD T
Table.3-3 #EIt 2 MOETHR

BTN HF LY — » 7‘0:'07 L bYY Rk
FET-ToYay-7/8—M1,25) 0.262
Egim Rrvav 7~ (GELLE) -0.133 0.453 0.115
Z0tth 0.320
2048 0.188
301 0.169
FR 4048 7 0.066
(SA) 504 10.020 0.432 0.082
604 -0.191
7088 -0.244
BAKBERBGRAKR:3MLUL)IZHS 72 0.113
RKBERE(GRKF:0. 5~3m)I<Hd -0.156 z2
RERA IR BAEERBGRAZE:0. 5mUT)I<HD -0.049 0
(54) BKBERE TG -0.081 @ 0.289 0.069
HEANAGEIZEL, RKBERHNFESH TLAL 22 0.133
bhdi @ 0.104
HYZB(0%)IEEZTD -0.170
BAEOWHEE TATREMEIZIEL (1 ~30%)EEZ TS -0.114
20 BfaRit TTHEMEIE 85 PR EHB(31~69%)EEZTIVD B 0.043 0.451 0.085
(54) AHEMEIEELN(70~99%) EEZ TS 0.276
DFHEERHE(100%)EEZ TS 0.281
BESEFETOERM 0.767
BE -0.513
BEELANEDES 0.404
BERERORSK- BRI 0.228
BEITERIOKINAE  BMETORBEZTORE -0.328
(RA) BENE A B E AN DRBETO RAHE 70.085 4.146 0.308
HKREEFETOHTIFE 0.000 |
REPHYEVDFE 0.673
RKEEE D RAH -0.425
0 PZZ7777777777
rML-BEEV-S-HEROFR -0.097
HREHOE 0.239
BRUEDIVIFIDHEE -0.032
BEAECRERILE BBEGETF -0.059 0
(RA) MEERELELE 0683 1407 0.099
HELEFTOIAZ2=r—>ay 0.244
BIShL -0.495
T D4t -0.724
BEERASRILOANEELTOIERERETS wzzzz71 0.496
ERECTFRELEEETS -0.057 0
RO S RITEVIEF A DIRIS zzzzz3 (.451
Wﬁ(ﬁ;ogg RKIED FLERISELV R SIEIZ 80.024 0.782 0.143
BB RLI-ERMNSF LFYREIZ -0.208 ez2
BREOFEHIEED -0.286
BEPIU v avhE KEAMSMILTL M EEESE -0.0194
X v Buvihas piid 0.150
FiA® B3FATIL 2 FhUSNDOEM(BES) -0.036 A 0.399 0.093
(SA) RICEEEDRH -0.249
WHRATEOAMN BN 0.289
L0 DiRDIE? Fhisno@mBass) -0.120 0.409 0.103
(54) FICIEE DB -0.025 §
1BEA 0.253
3HLA -0.018 [
BBHENSET SHLUR -0.015 1
[GEACY %3 5] ] 78HRA -0.0421 0.645 0.073
(SA) 10BER -0.150
148LA -0.093
14BLE -0.392
SR BRSERE  HOTLS f 0.060
(SA) it 0.116 0.024
BIRLY -0.055
¥pEBOBRR  MTLS g 0.051
SA) . 054 0.105 0.019
KBNS HoTLB -0.066 [
EHTEROTRIEGA) gz p0s 0,002 0.157 0.034
Lizl:SlEd 0.284
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Y —=2a7oLr e, HHNIET 2 EEEZ R TRAERBRREE VLT BREA & v
I RERFEY T, BIEHE OBEREIK O o B, WO ALY 52 TWAHIER 2t LT
WD EEE LT MBI E 2EHZB L TEET L THET VOB 2R L TERDY,
AT 10 ETOMEE LD, ZOBRTOHXIE, SRIOEKE(L 2 FHOGHTTIE, 47 L b Tl
TN E L TOHSREANER> TR T L TWD. 20k, FHIET L E LT
DOIEM TR, H ETHEATREIEMER Z8ET 5 L0 ) HRIZRE L7

EC, Z2IMBOHOT 7 r—F L LTiE, Table.3-3 OfEFESMI L, [RAHREHRE T
W R & RERITER %, [BIEE OREHIE EOR B CHD E R L, RNOH
T OBEE A 2 Tkt R & Uiz, BRI, OB R & W o 72 [B1EF O g
R0, WEHEIRFIZ 35 1T 2 RZEOMFI B, 2 L T2 & 2 7o OB T 2 il Th - 7-.
WD 3 TTIL, 5l & & [BIEH O RBIECBEHERC 31T 2 BEA B £ 2 720 2147 5 . Bhic
B9 2 3T, AR OEE R RTH 5720, IREIZ/T THIO hE Yy 7 L LTHT S Z
LT 5.

3.3.3 EEEMICEET 5 EEERE OREESHT
(a) FEERE, ER, U X7 Bk

£, [FIEE O EEEY) & TR O BIRIEIC DWW T 2. Table.3-4 (2, [M1%4E DR {E
PRE = AT BT A EIFR AR L2, AEL 2 LAV T O s SICEET D ER
WZOWTIEL, R UEEANAZY = E L TH->TWA. Z0HB & LTL, BKESZHRETI
X2 BEE WO EmEITho THIRAKTDAEEMENH D, BAKDERENT E A E e 3 L
FOREFLIFIRBITEL LW L2 L, E0TOBBRT2HUTOEYEZ F LD TL
FOIET, 77 A NOEBRENGET DLW ZEROHHEESEEZE U TRERL
TledThDH. DD, BIEEOEHE LTH,2 BEL-VLLFOBAREL T, [ UK
AV ZfxTWbHENIFiEL L.

Table.3-4 %7+ % &, RGBT EIZEZ DI L A ERREEAT 5 LWV HWZ LT s,
— 5T, EFEEED 3 BELL I BT EEE OFITIE, & 2 TEEEL 720 &0 5 HIr AMEALLS
o TWAHI ENbng. ELLOREFENRY— & BT, TREREEE & KT REEE 2 ] b L 7= (8]
BEBIZREREDRONIZNZ LD, BENRZ =TT IS OHRr O KR 5
ELSTET, HEBRERBIES RoTc L CTE LS. L L, EIRE A D &, PaEfahicids
T HEEEL 2N E WO AT D Z LI OB o TV D AEEEE TR D.

ZDRITHOWT, Table A3 ([ZTHBZIBINT 5 &, B LI Y X7 ORGRME S 8
LTWa EEbiLg. 2 2T, BRI, BUEDEAESGFTH EER 2R UMK E 252 2 e
RIZOWTEBRHREZEZTHLH-TWS. ZNHDORER L BENY — v 2HET 5
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&, FEE T EEE OfEHERRD, TS ORIZE LD bR 2o TnD &
EBRPIND. 2O LICRRZEE 25 &, E#MIZRK L 2WGFNIZW S RIEHIZE - T,
T CICRENHMRE SN TN D &V DR, BEEEL 72 < &b T &V D I 272435 T
WD Z L ERELTVND.

Table.3-4 [EIZEZEOEHITEI/ NI—2 LD HT

WEREITEY 55—
BRAEE HTFEY — EEERE KT e BELZ ANE PHE
(n=659) (n=955) (n=123) (n=663)  BEGRK
BEERB
n=768 FET-w>iar-7/8—r(1,28) 259 380 49 80
n=1588 T3> -7/8—h (BEELLE) 391 553 72 572 0.189  <0.01
n=44  F0Hh 9 22 2 11
FER
n=124 204% 32 75 7 20
n=317 30% 68 155 21 72
n=566 4048 145 230 43 148
n=767 504¢ 199 303 32 233 0101 <0.01
n=432 60f% 144 142 18 128
n=184 T70% 71 50 2 61
BEEEATEIOHIMTH
1) EHEFEFTOERE 2 1 2 2
@ HBH=E 1 2 1 1
3) HEELANIEDAS 7 4 5 6
@ HEHEEEORSME-BRME 3 3 3 3
() HHEETOBHETORHE 5 5 6 5 JEAE )
©)  HEESHBEAEFNSOBMETO RAH 9 9 9 9
7 BKREEETORETHMN 6 6 4 7
) FERPHYELOFE 8 7 7 8
©  RKFEEORAH 4 8 8 4
a0 0t 10 10 10 10
BEAETRE CARARIRZ L
o MLU-BBEVLSEHEEOFRR 1 1 1 1
2 HREHOHE 2 2 2 2
3 BREEDIVIZDEE 3 3 3 3
@ BELEF 4 4 4 4 JERE )
(6 MEERLEZE 7 6 7 7
© HELEFTOIAZA=H—Lay 5 5 5 5
M L 6 7 6 6
8 FOth 8 8 8 8
KBy FH et ~DEE
1) BEESRLGESRUOADNEALTOIIEHREEL 5 2 4 3
2 BERECFHRLEEEETS 1 1 1 1
(3 BKEOSNHRISEVIERTADIEIS 6 5 6 6
@ RO RDEISEVERRDSIREIC 3 4 3 4 NEAE )
6) HBEEENARELE-ERNSFLAYREIC 7 7 7 7
©) EEOFEIEED 2 3 2 2
- BHEPTU avGRE EEAMSIMIL T Dl E 4 6 5 5

EE%

BOBLA & LT, [543 OB 20L& SR TENC B EZ b= 2 T DENE I by
Hr L7z, Fig. A-3 |2, [BIAF OJRA IR 2 LA, B TE ORE R 2 AT b LT\ 5. SRl OFR#E
ZIE Lo, ZOILHRT V& OUIKILHE TaRfl v TV 211, Fig.A-3 DFRMANZ & 55l
Thd. FD5, BHATE 2 R ET 2 BITIE, T 2R U722 O R 2 R IR R & T
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HY,FERE L TRIIDNOEISD D K DI, WIMEEHE-CK RS 2 T 5 2 & AMERITKR
DHDHINTND. ZDOREZET D &, ) & OMEBRN O, FE OREITEINEIZ 2D
EWVV)FRVBTEMEII T o 7e. T THER A L UL, BOMHE~OBE) = X k37
W U 7 QPN AT T [F1E R D 7273 T, WOMBEENMBEAL BRI R > T RN ETh 5.
IO, ZDREIEZN, BEH LW E NI BIRZRS Lo TNDLDITTHRNI &b, ik
HNEEEE L N D FRER S U T AR THWATREMER & 5.

%02, [ H DR & AT EI O BIEME I >V T, R e & LT, FHVERIZY
B BB T DK A RO, W TH BIE L HESC EEA~OBE L W o T, 08 A B

NPICHETATE 2R A TV, EREIC L - T, BSOS ~BE+ 25 2 L oaH
MRENZ LMD, AR A ER TE DITHEZRATZOTIER WD EHEE LT
(b) BEEEITE) DM TALE

Z ZE TR, BIEFOBENICERES B ATE TOMBEERR O, B 38 IR U 72k
ITEYD B 2 34T LTz, 2 22D, [ (R TEY ORI (b L 72 2 & 2 BB
L, [BIEFE OB EEIZ W T LT BRICHE,  [BIAE I CREE TR O JIlriRs B )
THEHE LY D%, Table.3-4 (26 DI D205 HL 3 DE TEZTHH-TWA. [A]
BEHDOBPGERIT, 1 0D 3 OIS 702 £ 9 KBIRIRICE A Z 0T, 2106 ORE
REFRHT2Z LT BRI LI TORIKH CEEMA IR TE 2 LI LTV,

Table.3-4 % Z5 &, E OB TE XX —> TH > Th, 2)HEL()BEEEAT £ TORERE (4)
WEEERR IR O LR - fERRME, 2 BACIZEIRT DA A A o i TE 2 ME 5 9 2 T
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: Rescue Base

: Evacuation
outside flood zone

: Horizontal Evacuation
(e.g. Shelters, hospitals ...etc)

: Vertical Evacuation
(e.g. Upper floor of an apartment
building or one’s house, ...etc)

: Flood zone
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Targets Rate of Average
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residents difference in Lo . . P .
*) rescue rescue time Distribution of impact on rescue time for individual residents
priorities
%) (%)
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(*) Parentheses indicate the original percentage of residents with high priority for rescue and the rest of the population
.(**) Rate of residents who requested for priority rescue through a call for help out of the normal priority residents.

(***) Impact on rescue time for residents with high rescue priority; positive numbers indicate a delay in rescue time, while negative numbers indicate an earlier rescue
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1) Drainage Processing Model
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