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H LEECEET DI, 4L TR CRAET DHKICE W T, ERBHA(EET L -OICEETH DL, A
ASCTIR, A LAEAEICBE T 2 RS T KT TR A RRGEET 272010, 2018 AR B IRAL) | I T
B LK ORG 2 L, FinEifR e EEX vt —U 2l Lick, KEOREFLZI AR
EXIRICT v — FNREEA I L, AERBRIIRO LB ThHDH, 1) ¥ L0 0O ERZ B2 A
T LA EBLT, BIERZBWZANTS 2 bl MmN R0 oTc, ¥ LEHE DR LI E
FIIER B NI oTe,  2) X LEHENS ORI A5 T, i BRI R R 2% LT
2, TH O OFITREEE AR L, BEEE O R b RIS & e, WPIHIC X 2 PRI TH o7z, F A
EHEDD OGHIL, BIGEROBEH R RO AR L, NP EMOFRIEIRM ZFi s 7, L7zhi-o
T, ZLOEBITHERANEZRE LIz WA D, 4) EHFEFORTEH A —/L (PIS)1E, Zhask
M SR TIEREEHE R ORI —EDRRP H o7z, 5) LILAEFEELNTRA v E—VF K
T - R R & bIS, B D) T SICBW TR Th oz, ZORBEEZMBIT 57201
I, X L0 EEZBE LMK I 2L —ra VEERT DM ERD D,

1. Introduction

201847 H, WHHARTIIMEN LD 72ZERIC L > TR E /2D, BB IRVE T Tl 24 BEF &N
347.0mm ZFiEk L7 (KGT, 2018), ORIV CIL, IO & 2 & HiROFEE )2 LD 2
DD X LD A E ST UTREAFEAE L, 94 DEYEE D 2 S5 & 7 o 72 (B I SEE o IRA,
2018),

E LN DGRBS E D & NOKMPEHIZ BRI 5720, FIOUIKAFEAS 2 AN R 2
SHDH7DITE, ¥ LEEICET 2 EROGENRD TEETH D, Rin IR OBKREFIZ, # L0
T HRASME B OB ST LToHERE & Z ORIEAICOWTH LT LIz, BRAICIZ E D XL 9 22 1EH -
BRNEDI D RAT 4T TRIESN, EORERESN, EOREBEIHEOSW DN EH AN
T %,

REASFTBO L, B EZNTHT 2ERONE, FHERET —~D 1 2ThH ., £ 0%
N7 SN TE T2, 72 & 21F Quarantellit (1982)13 %4 7' 1 = A DFEFE & L T, assessment, dissemination
and response @ 3 D&EZEIT, FRHIED X I RSN ERD response ([ZFEODSL EE LD TS, B
5UME Mileti and Sorensen (1990)/% the warning response process & L T hearing, understanding,
believing, personalizing, deciding and responding, confirming ® 6 D DOEfE &L L TWb, 29 L
FFgEIE E — 1 o 3 TH A STV S (eg. Parker et al., 2009), 2415 ORFFEIE, AWFFE & RIERIC,
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DIRICELRHY . ZNHINHEL ZFSIENTE D,

UTAE IR B D B 2UE i A — /L Public Warning System (PWS) % fif > 7= alerts and warnings #
WNEDHA LY N T geotargeted 72MEE N O N SHEH X, FEERIIIFFE (eg. Jagtman, 2010)<°BE%
T 552D F (eg. Beanet.al.2015, National Academies of Sciences, 2018)/3 72 &1L T\ 5,

fth )5 2 2 DEERIZ SV CIE, Dam failure (2 2WCOHFSEIL S 5 73 (Graham et al.1983, Wayne et al.
2008), & L DFEBIZ OV TOIRITD 22w, R 2GR L LTI, FF LIl bhTnbs~=
= 7 VOTEAERLRIL TR [7272 LB S By EZERE ) Z)I2I3AT O REBFRBEIZ OV TEINTH Y |
ITNODO~ =2 T VERHRT D EEL D D(eg. ¥ LKIFHEREEH (i o % —, 2004; United Nations,
2008), FImZNE TOREMILEZ IS E 27X 2EHEWNTDOHA F7 7 (Mileti and Sorensen, 2015)
T ¥ L EAERBEOBROFRIRRE EOFEBRIEEN L SN TN D, —F, KERFOREEIZEET
LREHREOPITIE, X LOBEEZDHHEBEREMERDEFHIZOWTHRATZE DR D 5 (FH
f1,2007), ZHAVE TH LAOKGLOEE 208 LIS L L7y (Bl AE &R 2009 [13]).

F L ORI X Dok, FHOKRMAREIZ EFT 2 &0 5 mUTERIEAK (Flash  flood) EEITWV 5,
72 & 21X, Gruntfest (1977 [18]) 1. SRk FRAE Li=E6 05 Lkt BRI B3 2 22 HF5E
ET->T0D, Sbi, RRTHBANOBIFEICH . m B 8RR O RIIEH > 2T LD3BAJE ST
% (Carpenter et al., 1999 [19]; Georgakakos, et al. 2006 [20]; Liu et al. 2018 [21]]) . L2>L. ¥ LDk
Ik puKIZ, BokESI SR ITFLAEHEASICL > TEERBITEND LW D) E T, Sk & 1T R
o TWND,

L LA L ORGSR OBEHEA~DEEEDO FZRRAMIE L2 b DITD e, Z Z TR CTIRIEIIKEIZE
WTC, EDX D RIERPIE SN E RN G LT 5 2T, TOZIT]Y FEERT 7 — Ml
ETHLMIT LIV,

2. Materials and Methods

2.1. RAEHui

FENNEA R 103km, VielkmfE 1210km2 OJIT, EROVEF A EA 2 2 o RN EE ) 4 2
N5 (X 2), BiAt & K DOARNTAKEERIE 12,700,000m3 TEEEF) | & L DA IR A &I 29,800,000m3 T
b5, BAE DO RO E BRI 8,000 A, KINFHTIZIZK 43,000 ADOFEENND, AED
YWoK T, B & L0 R TlX 70ha, 650 FAN=AK L, BRI L0 T Tl 925ha, 3053 F2MZ/K L7
(EZZE a), BENNIEADT 1995 4, 2004 45, 2005 4, 2011 FFIZHILHE L 15, (EAZ5EA. 2012
#[23]),
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Figure 3. FEEF)I| & L(/E & LFHEHT)

2.2 ERémEL—

2018 /- 7 A DPIKDYGE ., ¥ NEBHEDRME L b EEERIT,  TREHOKI S EE) (272 L&
SHB) BT DR TH -7, TREUOKE SRR (3 LU AR T3 FCOEF (Flood Control Operation for
Extreme Floods) W7 %, FCOEF (X, ¥ ADKMNBY—F ¥ — « LXLEBZ D ETFHISNDELEIC,
AP C T — R EEET 52 L1k, i EZRARE CTHEMSE28ETH D (MLIT [24]) . H—
F v — UKNLIE, KRR BRI H DCRTD D Z LN TE DI /AKND Z & T, F LBHEE L 72 Wi KAKAL
LV OTNIELSBRESNTND, X LA~DOFARIL, X LOKMORFHINZE(L GRIE I D, L,
F— MBS AEIC L > TSN D, FCOEF HOFEIT, AR U TR E & b8BT 5,

FCOEF 1d, 4 A Z &R HAVTZAKAL (BEKHIEENZfE 2 5K EDHK) 80%) ##x 25 LBthSiL5H, FCOER
D BRG] & ok % TRl 5 7217 . AR O Y& & 70 TREME F S5, FCOEF A3BatE S
He FLIKETETDRENZRKWVIED . AR —F v —VKMIZELZ L &, X LIKETETHHE
ZSEAIZH D, FCOEF (Z&4T L b & AOBRC X LAORREZBERT 5 O TiX/eW A3, FCOEF BltAHE D KED
BRIT UIZ LIE FTROBEAZSIEEZ9, 72201, 2018 E 7 HOZEMTIL. BAD 8 D0 X LM FCOEF %
Elii L, D9 H 3OO LD Fi TIRAIENFEAE LTz, FCOEF |X 2008 475 2017 £E TH 10 ERICH
AT A0 [FISEHE S v (RRFedif 2018. 7. 12 [25]) . HARTIX 2011 A, 2013 4%, 2014 412 FCOEF |2 & % KH
BE7p PR 23T A LT, ME)IICid 2004 48 & 2005 4£12 FCOEF 28 Efi STV % (Okamura et al., 2006 [26]) .



H LD~ =2 7 VTR Y LEHE L FCOEF OBMA T Eii ) 2 HIRRCERIEZ 5 2 &
2725 TWND, ZOFHRIZ, ¥ 2D EEERIIEZ 50— b, X 20 bHIEAIRERZ&E L CTERICE
ZHN0— M BIOTVERREELZEBEDOY = 7V A Fa@ L Tz 20— ho 3FENH 5, 40,
7 L EIEL FCOEF [ZoWTHE L TE LT, EDOU =7 %A MMEI FCOEF 246 TWeiy, £z b
FERBMIEAEN RS, KigTIE1EZB L 2FB DL — MNTESREZY T,

2.3 RIESN-BREFE

BKAITE - BIRIE - EMRIC LY BRGEEBSBEL L, BN E LD ONT(ERE a,b, ), FHUC
L2 &, XADDLOERITKO X ITHRE ST (FE D, BFRZ ATIETH 7 BRI 2 1 30 7312,
S PR IRER) SR E IR Sz, BEBRARIE 6 I 50 DEHO TETH D, L THIBZA TN D, il
DN DIE T OBEREFOHEREIECR Y 74 ) ThH D, HTIEINEZIT T 3K 30 4712, HEHHER
T & AR, 5K 10 ICHEHE R 2 KT 5 (K 3.0), £ DJEE T IEILR K IE# Indoor Receiver
of Disaster Prevention Radio Broadcasting System(DRS) D =552 {5#%(X 3) & ¥4BLE Volunteer fire
corps (Z X % Route alerting (house to house visit) FBIFHRITH D, Z LFHATIL 5 BF 15 312X LA0NE
BILH AL 28— — (K D& THERICREEDO X LRIELHET 2520272 2.A), £L
TH LI 6 HF 20 597 b BH UK B E 2 dh D T DIEE N BILEI G E - 7,

£ 1F L oHENIERORERYI—5 (H24E a LV 1ER)

EAIERS EZ | ImiESIE | A
<PpAS 2 1>
2:30 | ¥ L—ifi TR RERS SRR E DS R ALk & R HL
3:30 | i WEHERS 1 2 5;00-5:30 OIS T Z L A E | -
5110 | Ti—~fER WEFEFE R AR (5:35 - 6:01 12 k) DRS, Rout alerting | (C)
5:15 | ¥ L—{ER B2 it & 1 B Al (by S&L A)
6:20 | & A FLH ORI SE 8 E 2 BR LG -
<FEEF)I 2 1>
5110 | ¥ A—Ti FLE ORI S ED FIREME 2 (552 HL
6:18 | ¥ L—ER A 2 ERICIAH S&L (B)
6:20 | ¥ L—Th BE R R O & & 72 % RiA HL
6:50 | ¥ L—Ti FEEF)I 2 2 6000 ko DJfi HiA T HL
6:58 | ¥ L—Th KAL) % 2515 e-mail
7:30 | i~ ER BEREFE AR DRS, Rout alerting | (D)
7:35 | X A FLE ORI SR ER AR
8:43 | ifi WEEETE R PWS (D)

HL=Hot Line of Mobile Phone; = S&L=siren and Loudspeaker;

DRS=Disaster Prevention Radio Broadcasting System

PWS= Public Warning System to Mobile Phone (WEA or EU-Alert)

# 2 HFLEHENDDOBFERDO A v—VNE (HEZED L)
A, <EPRZ 4>
b B, BA A LE AT dam operation office T9, FfE. #t/KFAE flood control #47 - T
BOETH, FL~OMARITLSHZES —BENT A ZENRTHRINETOT, BEADHK LHE
WCBATT 2 TETT, FIIIIOKMNZIRZ EFT2B8ZNANH 0 9O CRERZER %2k
RRNLET,
B.< B & L>
BN AL BHMbELET, ¥ AIBTERAKHRET TN, ¥ LAOMAEITSH D —EH
322 enPESndcD, BEUWKEOBIEIIBITT 2 TETY, JIOKARMICHE R F
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[TOT, BREICERLTIESY, ) ERVIRLET,

#3 HRFNLOBEHE RO A vE—URE  ([HRZE e £D)

C.< W¥yifi>

TP R ERRAT AL BMObE LET, WIINLEETL2BNOHHKNIZELE LT,

PR R X AR R 2 8 U LT, BPATH SRR, BRIV R OV A 2 R 2 5BE AT & L C
R L CWET, 7277 HICBEABE L T P&V, F BT~ OB a7 A%, I
< OEEIRBEFTICHET 50y, BROBEWE ZAICHEHEL T FEy, FhiEL)

D.< K>

ZHBIE, BIRINTIRFTCTT, RINTTSEEMRALT G, e R 2 Mo LET, BE)IOKNL
NEFRL, #BE#x 52 ERTFTREINET, SEOKMIT, BEREKOKNMNT, ZTNETEAKLT
WRWEFTS . BAKORENAH Y F9, BB, BEEEFTICREEE T 20, @O ET~ R I,

fin 5. BEEP)I 2 A HHEFTCH T BRI 5 R 10 4310, B UOKRE KB EL T 2 Rt a Ay b7 A v
TRMHTIAZZTWDE D, ¥ LFEINL 6 B 18 00D BEBKREO X MEE 35 TEE VA L
EIEFITCHERIMBA TS, ZO®%RY LEFEINEIER Y b7 A R0 A — /L TP I 15 R ECKNAL A
BEERRICR D Z L2 RINTIT R ATz, a0 TR 7 1K 30 Il #ife n a2k L, 2halh
SR O BAMESE A (X 5B K 5 FRIRARIC X v ERITE 2 7-(D), & LT 7 35 /ric Ba ik
IKIREBS SEERVEDSBRAR SAv, ELRDN D PRI OIS HAE Uiz, KINTT S BR R A — /L TR R4
BUTHAE LTI, HED D 1REEILL BTz 572 8 KF 43 43 Th - 72(1X 6),

4 Indoor receiver of DRS 5 Siren & Loudspeaker 6 Loudspeaker of DRS
(Seiyo City) of dam operator (Ozu City)
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2.4 77— FMREHE
S EEBESCHIBERNRE LN OOX AMERMERICE ) Z TR ONTZONEHL T D70
2. ERIET v — FNEEIT oo, HEOXEE L, WP TR TRINTOREREEOERT, £OH
THHAKPEEICH ST ANTZHTH D, EETIIHT ARERIC Lo Tl S, KFECIVFEEROE
HEAR U7 Jm 8| 2 AR MR CRRE SN 5, IEREEZ WG L7I2iZ e A EOHFER L, (KREEICE
B2 LN TERE, LER- T, AR CTHAE LZERIZ. k) 227 2Bk b @0 ilsicfEA T
LERTH D, RONTZMIRETY 7 — FNOEEREZEDLHZ LN TE, PWKEEZHDO T 72D 4
RAERE/GDHZENTEDD, ZOL ) RERICEREZ Y T, AT 201900 2 Bl To7, ¥
RFPE T TSI 74 7, RN T 60 AR OIGERET N b o 723, RANFEHARCRKPEELS TOANFE
FHND -T2, ®igl Uiz fitid, WTiic 68 fibdy, K< 53 irast 121 i ch 72, %
HH T AN EEIZEBATHE OV, ZONZT U — MNEEZITo T, LEDR> THEHFIT 121 ATH
%o EATIEFBIRARI TV, BB HEROBERE TITo 72, TOME, BT T35 A, KT 44
ANDF 79 NDEIE 2157, FIERIT IR T 65.2%(76 T 51.5%. Kl 83.0%) Th -7z,

R4 T — FIHEME
FAAERIG KN - VT OREREBIEARBOK O EZ 2 T ER
KN D 14 121 A
[ 79 N CKiH 44 A - #6F 35 N)
[ % 65.2% (KM 83.0% + 6T 51.5%)
FHik o AR, FHRECAT - BkEIE
FHARE 201942 A
z&%&m% HEHE, ¥ 2@EHEL OB SRR, B, K[ RER, &
EEE, BHKEE, 7oA AT — K,

3. Results



3.1 The Discharge Warning from Dam Operator

T TR AT K 9 I & LDE AT HRNC TRFE WK SR o T E2ERIIToTEY, ThIEH
LOEEHANC IR~ T b D TH o7z, T, ZOHFRIIMERDOBEIZRE HS12DIEA D I, T
— MHETH LDEBEDN O OO EREZ W Z2 TR & TRWe) & LTEFERIE 33% Ly
ST(® 7, DEVHE—EBEE LT, A THWRVWARE NI L W) Z 2D, TOHEBAD 120,
FEEHICER R AT =T —=DBIHEWICRES N TWZ 1D (K9) .
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3.2 The Evacuation Order issued by Local Government
=5t DL L TPevacuation recommendation” &” evacuation

HATiX The Evacuation Order (Z
instruction (emergency)” /3 5, %HE DTN LV EBEZAMENRE WD, 55 HIENRHEIIEEE> TR
W, BIBIRIZ A 2006 OF W &5 T T ILEORNCEEEH S ~A2 H L=, Zheflnwiersizdhkez
5, BET AT% AP TN 10), & LD BIFTESIZIE A~ 2 ETEBERIIE T &S, Bz A3
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12 B REBWTE S B o,

W R R 2BV NICEDFBR TRl L 24, T TIE 60% L Kb < DAN THHY - B -
wHON) EEZT-(K12), T EARIZIZHEEEE] Volunteer Fire Corps D& HTH D, AARTIE—
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T, BAAE— D=8 55%., BRAGEM A — /L2 41%., [74B5 « 52 - G DN 28 41% & 3 H>DF
B2 LT 5,

PR ERDERNZIERE

PR ERDENRE—H—

BAFERA—IL(TYT A—IL)

SHIE-E8- RGO ADSEERV:

ADTIZELT:

r—onsie B3

ZDfth 20

| mef amF oAM|

13 R R ARV FBEMA (%) n=37

WEEFE R OBEM O A HE & FREEER & 2 7 m AR LT2 & 2 A, M RR 2 BV 72 A O SRR
1%, B 727> Te NOFRDEEERIT 50% & RS 2 BV 7o AOREEER S @2 - 72(X 13), X210
ETH ZDOETAEP<0.05)RbDThole, Zhaehd L, W RIIFATOREEZ(EE L Tzl v
2%,

i5[AY 77

ALY 50

WEFEFR R OBEE O 1 & FEGHEEEER(%) n=73 x2p<0.05

IHIZ, BVAT 4 v 7 EUFGHT A T, BLERI R ASHKE IR 7% [RIRFICHIE L7212, plE & A > Xt (95%15
XMW ZEE L7, 7V CEEINIEEEBIIRBE O AR THY (Liz: 1, Ligholz 1 0) | LR
ijﬁwﬁmi%%ﬁb\tb) IV 1, Wz 2 0) | R R AR (30 1, Wz i 0) ) . BEOHKY A

BBk LT edy (10 s 1, W g 0) . BEROEFEEST O 1, T :2) Thd, SEIFRT AR (F
A%/\XTX . Cox-Snell R-square 7 A I, Hosmer 35 J U Lemeshow D7 A k| B LOHEEDOHHF ) 1%, £
?‘z»@i@é\rﬁﬂi%u\:k%ﬁbﬂ\éo ZORER (F&5) | BEEER RO E A TWARTIX, R L A5

E'GEJiiﬁL“Cb\t (p<0.01) . A RHICT X D & BEHHERZ B2 AT 7.8 (55 BEEET 2 ATREME S @ < L E TS
FA TN 13 57 BT 5 fREMEDS @ o7z, UL, BB EZH &, AE~OUKY 27 2§87
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52 Lk, R E OMICHERBURIT R o7 (p>0.05) o L7cid-> T, e R R A (et L 72 & %
2 B5,

5 ARSI B 2 A% (1) (B P AT 1 v 7 [ElEAT)

Standard Degrees of P Odds

B error Wald freedom value ratio
Discharge warning -1.368 0.754 3.290 1 0.070 0.255
Evacuation instructions ** 2.059 0.771 7.131 1 0.008 7.834
Recognizing flood risk to the home 0.831 0.744 1.247 1 0.264 2.296
City *** 2.568 0.703 13.338 1 0.000 13.043
Constant -3.634 1.075 11.431 1 0.001 0.026

**: p <0.01, ***: p<0.001

Dependent variable: Early evacuation (yes: 1, no: 0)
Covariates:

I'heard the discharge warning (yes: 1, no: 0)

I'heard the evacuation instructions (yes: 1, no: 0)

Before this flood, I was aware of the danger to my home of being affected by a flood (yes: 1, no: 0)

The city which I live (Ozu: 1, Seiyo: 2)
Goodness of fit: Omnibus test: p<.001, Cox & Snell R- square test: 0.290,

Test of Hosmer & Lemeshow: p > 0.05, Percentage of correct estimation: 77.8%.

We conducted all analyses using IBM SPSS version 24.

3.3 BHDZFONTE AN GIREFE

BEERR L A [ < &, ERTREEER (A BT D ANCEEEE L2 AIX 2K TIE 58% T, FE 1T 77% &
FRZ@E < 2o TV A (X 14), & L OFEHRCREEEHE = & B2 AV C, Rt HE v isb
SR TDVITIE, FHCHE P TIE 8 Br < O ABEEEL Th Y | FANTEEEE L 72 NITES L Z0 o
Tcenzx b,

0% 25% 50% 75% 100%
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il g

B EENSEKT DA, BEEHMN TR
BEMNEKLI-ZIC. BEZRN TEHLT:
EZHTEENORE LGNS

O KRTRICBEMEICWEA ST

14 BEEER(%) n=79
H 0354 2 BTEEEE L 72 NSl D & - 28T trigger Z27-F1a7- & 2 A, MBI ED BT
EWVIH AN 61% LI HEh o7 (K 15), EOMITIN O KA Z LT 33%., BEFHINRAK LIZD% /LT,
M 30%., FIHERCTFTONZEID 51 TIE 30% TH-o7-, Zivey 7.5 EWMEHOEID 3 i b BZN 72 FE T
boloZ N5, HBIFIZTOEEO T MR OBREZ X o TICEIN TN Z L b, [
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PET i CIRTEBA S ICEI D BT, 2 70% TH - 7= D% L TR TIL 47% & 7puv, iz Kt ¢
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TIHHEBH OISO N A+ Th 7272 %f@ﬂi%kﬁot%@kmbﬂéo_ﬂ . REEEFR R D
FFN, W T TlL FCOEF @ 1 K] 10 2381 CTd - 7= DIixt L TR T 5 28T & . WP E 4
LN AR L TWad L Bbh s, & 512, #£5ICXE, thoZBEEFHIE L=, 78TO R0
ORI RN OZFN LY 13 fFE, T OEWT, KT COREHREROBITOERENICE > ThHit
HTE 5,
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HBHAE. TOBE. ERE. BEICBHLNT
NDKEAHE LORREE A I—2 Vb THERLT

FEPHIKTEETELGLG =D

BEBAICHBESEESEBorAS | | 26
%mm#%ﬁ7

| Bk BfEF OKM

Xl 15 FEEEEE L 7= NOBEHED & > )T (%) n=46

OETWHHE R AN AT 4 7 T LICHERTOREER L 7 v REF LT & 2 A, BRI R
R R 2 T2 NOSERTREEER S 87.56% T 1HPIHIE ) bk EEHE R 2 M 2272 0 o T2 N O FETREEER O
56.1% & 0 miin-o72(% 16), ZOZEIT x2REIZENTH 5% KETHE CTh o7z, HPIHS OBEHEDE)
DIFAENTHDHZ LN ZTHH BN o7z, SRR O BINZE 5 TRV 72 A OFRMEEEERE A 100%
LR 7o TNDEN, BNZEHTHWZAEDN 4 AEDnizd, FEET b7, ZOMDO AT
4 T CHOABERET R T,

IHIT, BYRT 1y ZENFGHT A5 T, Q@ﬁ%wﬁLuﬁ%m@mLf747%%oho%TW
THEBISNEBRERIIZ Z CHL RIS O TH D (Lizl, Lol 1 0), BT
B 22 (G20 1, Wz 0), ﬁ%%%%%n%h@x?47f%mtﬂ@m\m\wwz:m\E
FOPAKY A7 ik LT 7edy (yes: 1, no: 0), BIOVEFEHST CRUNT : 1, AP :2) Tho,
ZOETNOWEEEITFET A N TIE+HoThole, SirORER, B RNMeZEINTAT 4T DD
B TR « 252 - A IC K> TRADNERBORPRHEETHY (p<0.05), FDOF v AHKIF11.2 T
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bolz (£ 6) . FRIZEEAICEDFITA y X TIHIEFIC
FEHIZDT @ ANDOHR) Thololzd, p EITAEBEMEZ RS 2oz (p> 0.05), 2 bHDT —H%,
THFADEONT R T H Z L 2R LTV D,
(v AT 4 v 7 [BFE5HT)

o PR C PR 5 A% (2)

BT, ZDOAT 4 7 THWZE

Standard| Degrees of P Odds
B error Wald freedom value ratio
Discharge warnings —0.686 0.896 0.586 1 0.444 0.503
Evacuation instructions via an 19.840 | 18913.9 0.000 1 0.999 | 41350958
indoor receiver of the DRS 78 1.300
Evacuation instructions via a -1.006 1.521 0.437 1 0.508 0.366
loudspeaker of the DRS
Evacuation instructions via the PWS 0.336 0.931 0.130 1 0.718 1.399
Evacuation instructions from a 2.417 1.161 4.334 1 0.037 11.210
firefighter, police officer or official *
Evacuation instructions from 2.427 1.858 1.707 1 0.191 11.326
another person
Evacuation instructions via 1.033 1.841 0.315 1 0.575 2.808
television
Evacuation instructions via cable | -19.693 | 40192.9 0.000 1 1.000 0.000
television 70
Recognizing flood risk to the home 1.316 0.804 2.678 1 0.102 3.730
City ** 2.110 0.721 8.560 1 0.003 8.250
Constant —0.686 0.896 0.586 1 0.444 0.503

Dependent variable: Early evacuation (yes: 1, no: 0)

Covariates:

I'heard the discharge warning. (yes: 1, no: 0)

I'heard the evacuation instructions via an indoor receiver of the DRS. (yes: 1, no: 0)

I'heard the evacuation instructions via a loudspeaker of the DRS. (yes: 1, no: 0)
I'heard the evacuation instructions via the PWS alerting my mobile phone. (yes: 1, no: 0)

I'heard the evacuation instructions from a firefighter, police officer or official. (yes: 1, no: 0)
I'heard the evacuation instructions from another person. (yes: 1, no: 0)
I'heard the evacuation instructions via television. (yes: 1, no: 0)
I'heard the evacuation instructions via cable television. (yes: 1, no: 0)
Before this flood, I was aware of the danger of my home being hit by a flood (yes: 1, no: 0)

The city where I live (Ozu: 1, Seiyo:

2)

Goodness of fit: Omnibus test: p <0.01, Cox & Snell R- square test: 0.303,

Test of Hosmer & Lemeshow: p > 0.05, Percentage of correct estimation: 77.8%.

B S BIRD BN IS
BB DB RE—h—
RBEHA—IL

HB - ER-ZI5E0O A SEERFL:
ADTIZEL:

TLE

F—JITLE

0.0

25.0 5

0.0

75.0

100.0

—100.0

1 60.9

_ 53.8

1 65.0

_ 55.6

1 64.1

— 87.5

] 56.1

— 75.0

1 62.3

_ 50.0

] 63.8

0.0

1 63.9

| m L= Dﬁgﬁﬁ\m\|
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16 BEEEFEREEI A 7 0 7RO FRHEEHER(%) n=73 *x 2; p<0.05
EBIC, a3 a=r—Ta Y OEEDRZHEET IO, BEEIERSBE AN D& OEHAEEDOE W 3
ODDAT 4T OEEEZME LT, T20L, OFKER DRS (JhFs) . @BEHH A —/L PWS, BLUG
[YHBH/ B TH D, XU (K16) 1X, 47 2V —DFEROBYREHRLROEEE2/RL TS, DRS
(JEFE2R) & PWS 2 H L7-5H4 . RHIOBERN DT NCEN -T2 ENbb, L, [TEb /2Ry
JEN] F v FAOHE, MOF v o F A EHELTHEAL CHORERII LA S 2hotz, THBIH/ZERE
B ICEDF v 3720, B NMEEI N LW R D,

Via Loudspeaker of DRS Via PWS on mobile phone

Via Firefighters etc.

17, EEREET v v O RLEESER & HATR, n = 73
Ay ANOEFAE, AT TV ND N

4. Discussion

LLEDD . & AOERPBHIARNL S T2 E I DOV TUIRD 3 RICEEDHHND, (B 1T, ¥4
EHE D ORI, Bz A b7 < W A BBEEEAME S 72 o T2 DT, RIS TV
o7, B 212, BIREKROBHEHE R DO NZ LM 63, BV N BERITE C o 7o hs, Bz
NDBEEEER DM FIZIFEIZL > TV, 3 3 12, ERICTH 00 b T HATORFEER TR E <, &b
WEHEZAR L 72 DITEBIHI O#ND T o 7o, # LD, BEEHE RO 0 | 2 HEBIHI Of)D %
B SEIZE V) BERICEWTIE, EROBEEICRISZ TWIZEWNZ D,

LN LZEDO—F T R H 5 2 L B LM/ 572, Mileti and Sorensen(2015)1Z K iuid
ENA DX ATEIOWFR T, EHFES £ TORRM, LHEMORFRH, (EROXCATEILAE) £ TORFH# O 3
DOORFHXEI VI T b b, SEITENENOERBICHERH -7, Thbb, 1 BRFEEORBEE L
TiX, BV FCOEF O T 25 T LlEHE R 2 T E TITRRIR Do T LE 722 & 03dh 5,
ZHUE, RERMICER DA S TEHEHMIFI OO ORHEZF LTLE -7, 5 2 BMEOREE LT
HLEPE OSSR EIR R ORI RN ERIZ D £E<BDOLRN2T2L WO AT 4 T OREN D 5,
%3 BMEORME L L TR AT CTHERT OAMEAFF > Z e olc b ) | (BENF DM
RS 5, TIEE I TIUTRNDIES S ),

851 OEfE & L CiX, Mileti and Sorensen(2015)1% B IR RO KLY F I IEROXHICATEIO U A N %
ED | WKBERED L~V E2AED | HEHE(L VI EED Z L 2R L T\ 5, #Il 2 IZOFCOEF O H#|
DOEE L TR SN DR EIC K DL OEREIZ L > TRR LV EZHE L, @QF U 2B E 1L~
NEREL, @FDEMIZLY EOHEHOERPBHEST 2 NE2H N EORDTBLZENBEZH
o, TNHDZ LITH > TERBETOENEZHS ZLENTE LA,
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%2@&%&Lfﬁ\%?47@%%&%mﬁﬁ@%méoé@@%%ﬁ@ﬁ%@@wmwﬁ%%ﬁ
Wi o =3, HBAOREODNF I I AR B 2B N D 5, T2 B bR~ 2BVl
FERRPEILRE U 72 o 7243, ‘Eﬁéﬁbfxfif;ﬁ;focu\krgzw::kf:“o TG, fEIRNE D TR 7R
FEICRG SN TUUTEI L AN R WO 2 THhH D, 20l LT, HHERIZT 7 — D
HHEEZEMTRO L I ICEZTWD

F I, HOENEEBWELEN, HBOFR LB TWEFWE=0 CREICHEEE L 72, (FI)HE
SDOFEIL 3RO THEFEL 2V E B o720 TTNEE RO THAND FIZH Wb L T TIWnid 7
wkmmﬁ%®ﬁ®%0 LiLLﬂﬁ%m@ER-EEEg)

L, =Y ala=—varili b, Wbhwd EEORWEFE] (Persuasion without
conviction, Lazarsfeld, et al.1948) DR L 52 5, L LIEBAENC X A FONFITIZRA RN S 5, &7
ZEIDIZIIRFEA D20 | I AN—=TEDHMAPRON L0 O, S4Bl PE i B X CIZEPIHE 77
N3 912 F 23 U CREEEDREONT 24T 272 &0 5 (BEHT 2018.9.10)78, ZARRATH A, S

(T CITVEBI B OE D D72 < L ZOFBITBER TRV,

— 75, OB RERRGER] « BANIBEIC—EORE BIF 7223, &5 72RO TRNRFONEIZHEE5 R
ND, —HWODOEFIICH D EEMEEICED PWS T KMEHT HIRVTT 7208, AN A b
ote, KN ORGEILHER RO RE BN L, FAEEITOHE FHicixaefbhizirolz,

BWBIEAT 4 TIIZL OO HY | FNENRFTEEHBH D, ¥ LEROEHEITIHRS TlEk
< AEIO XS ICENAH Y, KL Z2HE, 2BELTH S,

ZZ T, 22 TIE 4 DOEAMTHEEICHE > TEERTF v XV ZHE L TH D, T7R0b, 8 & iRl
THEES . KN TOBHOMELT S, ANy P27 BLOF ¥ X LOFENRTITHD (FT),
T, BRI DRS & S T, ETE%#T%%&%@?@?% X372 WG E T HEED BEIRICAE

SNDHTI | @I Z RIS D RES) 23 < iﬁé . KROEIL, BRNDAE— —#EfrEaE 2/ L
PR GiFsE iﬁﬁﬂﬂ%jﬁ% SWITF 52 Liden, & H&E@Jﬁlﬁlé WENIH T O — DI JE & |

DRS. PWS., BX UM F BIEEN S DE %%~/I/i%[ﬁﬁﬁ {K%ﬁ/\—b TLEBIOEASAA LT Y
r—3a NIEEE D NR—L TS, 412, DRS &7 L BT 2 OICEME B2 LB L L

G BIBEN GO A — TR EELEE L, BT 7V HNEHF T a— RLTEL
%375%360 IDEITEZRD L ERIEET v o ANVE—F—ED Y | BROEBEIIIH DD AT 4
T Ef o TRET HRXLWNZ D,

3 7 Characteristics of Major Dissemination Channels

GEEAT 4T Capability to | Ease in Hearing Ease in Using the

Force Notification in Coverage Area Channel
Notification Heavy Rain
PR B2 AR R () S AR Forced Moderately Limited Easy
difficult

AL (SRR - 2 1) Forced Difficult Limited Easy

THBARNZ X 2 FREE R Forced Easy Limited Easy

T UT A—)b Forced Easy Medium Moderately difficult

Bk A —L Forced Easy Medium Difficult
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TVIT — 5 Jjik Intentional Moderately Widespread Easy

difficult
v Intentional Easy Widespread Difficult
AART 7Y Forced Easy Widespread Difficult

(Constructed under the concept of Mileti and Sorensen, 2015)
%3 OEMEE LT, EROBHEEZET A v E—VRMETHD, —RITERITEREZB L XIC
T ITHEF TR 2 Z SRV T, @WYR A v E—VNEE ROVER NGB T Z EDBMETH D
(Mileti and Sorensen, 2015), Mileti and Sorensen(2015)(Z LAuiE, 4R X ~ & — 1213513 7t (source),
AL D HERE L AT, S TTE)(protective action to take), HZIHIRD 5 SO EHENMLETH 5,
ZLTAyE—=VDRZANWIZILEMAYE specificity(e.g. with place-name) & D720 09 X clarity (free
from jargons as 710000m3/s flow” or “spillway”) 23 & EE 72 &5, 8 S ITHEEREREAIT OT % A kX
RV EA A=V LIZEWHIE . LY BWIHE T TV D ER 8),
£ 8 F LD A v —fF] (Mileti and Sorensen, 2015)

Short Example(JiHf5/S— = ): Jackson Co EMA. Evacuate away from Crystal River now. Water release from
Parker Dam Flooding downstream to US79. Warning expires 6 PM CST

(Tx 7 P UBRSEKR, ATV AZNNMBEHL TS, R—=B—H LSO UST9 B E Ttk
AR LCWET, ARSI % 6 1)

Longer Example({F\»X— 5 ): Director of Emergency Management, Jackson County. The Parker Dam north of
Kingston on Crystal River will release a large amount of water beginning at 5:00 PM CST. This will cause flooding
downstream. The water will reach the Parkside Marina at about 6:03 PM, the Overland Bridge at 6:42 PM, and the
northern boundary of Kingston at 6:53 PM. Some structures and roads one-half mile to either side of the river will
be flooded to a maximum depth of 3 feet. Roads will be dangerous to travel on or not be passable. The flooded areas
will include: from Parker Dam to Kingston’s boundary at U.S. 79, and extend from the Crystal River for one-half
mile on both sides of the river. The flooded area on the west will include River Bend Road and Bluff Ridge Hwy. On
the east, the floodwaters will almost reach Highway 321. If you are in this area, evacuate now. Do not travel on
roads along the river or on bridges that cross it. People west of the river should evacuate toward Centerville. People
east of the river should evacuate to Highway 321. Take your pets, prescription medications, and important papers
with you. You should be out of the evacuation area by 5:00 PM to avoid being impacted by the floodwaters. Do not
drive onto water-covered roads because your car may be washed away. Move to the highest level of your home if you
cannot evacuate. If you are not in the area, stay out. Keep listening to local media for more information and official
updates. This message will be updated in 1 hour, or sooner if new information is available.

(ZHBIEV Y 7 Y VBB EXRIETT, 7 UV AZANOF > 7 A N BHALER D S—H — & KT, PEIEHERF O 1% 5
RN O REBEOKREBHLET, ZHICED, TWRTHANFEAELET, KL, T 6K 3 32/ 3—27 YA K~ U —FIZ,
Pt 6 HE 42 34— =T U T U w2, % 6 RE B3 30 F 7 A M BRI RUCEIZE L E 9, IO 0.5
<A NVNOREEYCER T, K3 74— hOBEXETRALET, BHIF. EITTH2O08EMRTH D0, BITHAEE
TY, RARHIBICIE, N—=H—F LB KE 79 SHOF L 7 A N OBERETREEN, 7Y AZ VIO 0.5 ~
ANETIERE T, AORKMIBIZIZ, V=R Fa—ReT7 I3 7V v IS U oA BNEENET, KT, dokix
FEANA T =A B2LICELET, 2O Y TICWDIHEIE, AT HEE L T Z S0y, JINRWOE RS 2 5 16 &
LRWTLZEW, JIOWED N & 1Tt & —EiZmno THEET 5 & TT, JIDORD A& I NA 7 = A 321 (ZEEEE
TEHULENRGDY £3, Ny b, WHE BELERAFS LTI, WKOEELZZ T2, % 5KET
WS TN D T 7230, BEATRWIR SN D /RN H D72, K TEOIICER 2R LW T a0, R
TERWEAIE, ZORELVICBEI L T IZE0, HRTENZFOHIBICWARNGATT, BN EEoTLEE
VY, L AT v 7T = MCOWTE, GO AT 4 T 2EEFIT T ESV, TOA vy v—U0% 1 R LANICER
SNFEFTH, FLOERDFIHARECHIVUE LV B<EH INET, )

ZHOLIEAyE=VDRAIRIHI LD & SEEFEEONTZA v =D EEELE DTS D
W CREDTHDENZ D, Fl LS LEEE OEHEE 2) Tl [TFHREI ORI 732 )
& F O ROGFTOR R A GTINHVENT, RELEM] &) FEOITEIN BAER TRy, F
7= THKFRE flood control) [BRAD X AEE) (ZHMAHFETHVIC W, AIBKROBEEHE REE 3)T
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. TIESEE ST 2BNOHEKMIELE LD T] L) & X ZDFK, RAIE., L8O aTRENE,
A2 ERHNENTH D, [ZHETRALTOWARWEFL, BAOBARH D 3,1 L) &0
T d BEMEICRIT TS, 29 LERMOTZOIEROGHEE L B E L Rnofc bt Bbivd, Bl A v
TV ORENLETH D,

TN, RAKHIRZ FREICY S 2 L— b5 2 LIIAS TRV, UL, ¥ L0854, Ktk
IR P SN D DT, BIRISHSE LI S 2 b—>2 a URER S 8E . BRI E LR NI o
KNS EHERBE 5.2 54 50T S FROER CHOHRMICHETI SN THA 9,

FIAvE—VORMEHELMETH L, SENTEREFHTR LT Thole, T7205, X L0k
WEHIEL 1 EWR L2720 Th 0 BRI 3 [BI0E L7223 X ADFEMRZ 235 L T LR R OR L £
T HELRNoT, T TIHEMERLLRAELLT VL, AEED & E DA, FROBEHIILE Y
BRA v —VOREERLETH D,

72, REEFOEEMEL ., MHEAEHE TS ETEETHSD (Mileti and Sorensen., 1990 [6].
Quarantelli, 1980 [32], Stallings, 1984 [33]) . BKRTOD & AHEEH OIFFMEILI S 2> TIEZROH,
SEIOT A — R TIE, BIEH D 82. 3% [ 5 A OHABIEN WY TH D | LB A, 68. 4% [ 4
LERP AT THD) EEZTND, Lo T, BIETIRY L#EEFHOEEEIIKL o T D,

Z OWFFE T S SN OAMEL, 2N E TOESZHIMEOR R L —HK LD, Fiz,
PWS NEEDERIZ—EDOKENZ R Ll b THEBY Thote, —FH. ¥ LOEEHEDERIC
T 2 EBEAN R ERITI RO TRV E W FT= R B AR S - T,

AFFRIIFRRA b H D, To& 21, PWS B LOTRIZEHEO B EMEEN ERITHEEE Lo 2B H
EHOMNZTHZ LI TE o7, DT, ZOF—AAXT 1%, HEIHMHEEE L T b
BATHIR DO Z A5G L LTS T2 DICHIBE R [RA N S 5, X LAOFHER EH LVMRERA T 0 7 O%)
RHZEICET 5 X DR 2 LA LETH D,
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