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Could Present Bias have an Impact on
View of Disaster Revitalization?
: A case study of capital area
residents’ view for Tokyo Inland Earthquakes

Hideyuki Kobayashii * Atsushi Tanakas

1School of Information and Communication, Meiji University
(h_kobayashi@nei ji. ac. jp)

2Center for Integrated Disaster Information Research, The University of Tokyo
(cidir@iii. u-tokyo. ac. jp)

ABSTRACT

This paper aims to reveal that the people who are affected by present bias have a particular view of disaster
revitalization in four prefecture of capital area, Tokyo, Kanagawa, Saitama, Chiba. Present bias is the one of
cognitive bias and leads hyperbolic discounting. Former researches said that the people who are affected this bias
show low of planning ability, low of adaptability for changing circumstance, the principle of living only for the
moment and they demand quick recover for disaster revitalization stronger than others do.

The author had a quantitative survey to verify it. The author did the survey through internet for four hundred
residents who live in four prefecture of capital area, Tokyo, Kanagawa, Saitama, Chiba, in January 2018. Research
participants were separated two groups as “Present bias group” and “Control group” by screening survey. Each
group were consisted by two hundred research participants.

The result show that two groups have significant difference in one point as “Quickness of Disaster Recovery”.
This result suggests that the responses of “Present bias group” is based on “Self Responsibility Theory” which has
been spreading rapidly in recent years and their responses can be interpreted as a self-defense measure against it.

Keywords : Present bias, Disaster Revitalization, View of Disaster Revitalization, Tokyo Inland Earthquake
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Investigation on issuing earthquake-prediction related
information for an unusual strain change observed by a borehole
strainmeter at the Mikkabi station, central Japan in 2003:

implications for the Nankai trough earthquake information

Ryu OHTANI! * Tetsuo HASHIMOTOQ? + Mamoru HYODO?

'National Institute of Advanced Industrial Science and Technology (ohtani-ryu@aist.go.jp)
2Japan Meteorological Agency (hashimoto@met.kishou.go.jp)
3Japan Agency for Marine-Earth Science and Technology (hyodo@jamstec.go.jp)

ABSTRACT

We conducted a case study to investigate how earthquake-prediction related information was issued under the
operational Tokai earthquake prediction program in Japan. On April 8%, 2003, an unusual volumetric strain change
was observed at one of the Japan Meteorological Agency (JMA) ’s borehole strainmeter stations deployed in the
Tokai region, which could be a precursor of the impending Tokai earthquake. Next day, JMA issued earthquake
prediction related information, announcing that the ongoing strain change had no direct relevance to the Tokai
earthquake. We revealed the evaluation and announcement processes for this event based on JMA’s internal
technical documents and interviews with the JMA officer in charge, and discussed the implications for issuing the
Nankai trough earthquake information which was implemented in 2017.

Keywords : Mikkabi borehole strainmeter station, Tokai Earthquake prediction, preslip, Nankai Trough
Earthquake Information (Extra), Under investigation,
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Preliminary Consideration on Evaluation Methods of Disaster

Reduction Education from a Long-term Perspective
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!Graduate School of Informatics, Kyoto University, currently, NTT WEST (s.chijiwa614@gmail.com)
Disaster Prevention Research Institute, Kyoto University (yamori@drs.dpri.kyoto-u.ac.jp)

ABSTRACT

This study proposes disaster reduction education should be implemented and evaluated from a long-term
perspective rather than a short-term and one-shot type of study. From this point of view, a conventional view on a
goal of disaster education, i.e., capacity building of students for protecting their own lives by themselves, should be
also taken into careful reconsideration. Since we have scarce chances to check this, which is an actual disaster,
researches are more likely to rely too much on students’ subjective reports and responses on a questionnaire within a
short-sighted pre- and post-test paradigm. However, this type of evaluations is not necessarily adequate, due to some
limitations. This paper proposes, based on a 10 years long action research conducted in a small school, more
desirable methods for evaluating the impact of school disaster education; checking positive impacts on hardware or
software countermeasures taken in a community, and tracking long-term carrier developments of both teachers and
students after they left or graduated a school.

Keywords : Disaster Reduction Education, Evaluation, Long-term Perspective, Community-based Disaster

Management
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A Study on Improving Flood Awareness and Motivation for Disaster

Mitigation by Flood Simulated Experience Using Image Video
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ABSTRACT

In recent years, flood damage has been frequently every year, and, in particular, there have been a lot of human
damage caused by the delay of escape. In this research, in order to contribute to effective and efficient disaster
prevention and mitigation activities by residents and municipality officers in charge of disaster management, we
have developed a "flood disaster VR experience application" in which the situation of flood time is expressed using
virtual reality (VR) technology that has made remarkable progress in recent years. And it was verified by a
questionnaire whether the residents' awareness about the flood and their intentions for disaster mitigation activities
change by experiencing the app.

As a result, it was shown that a group who had not experienced flood disasters felt that the flood came actually
in the simulated flood using the app, and that they were more afraid of the flood comparing with other groups. And
the group who had not experienced flood disasters increased their concern for flood disasters after experiencing the
simulated flood using this app. In addition, it was shown that the group that increased the level of concern for flood
disaster after the simulated flood had a higher intention to view a flood hazard map.

From these results, it was shown that the flood disaster VR experience was particularly effective for those who
don’t have flood experience and may greatly contribute to effective disaster prevention awareness and disaster

prevention action intention.

Keywords : Flood, Virtual reality (VR) technology, Simulated experience, Development of application, Flood

hazard map
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Construction of Disaster Response Switch in a Community through a
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ABSTRACT

In recent water-related disasters, how to promote residents’ responses by themselves is issued. Moreover,
disaster information should support the responses, but couldn’t work enough. In this study, we had a practical trial of
construction of “Disaster Response Switch (DRSwitch)”” with a volunteer disaster prevention organization in the
Kawamo district of Takarazuka City in Hyogo, Japan in 2018.

As a method of the construction, 5 workshops in total were conducted and an online resource was served for
people in the community to be able to check disaster information in daily life. The residents discussed concrete
responses and their timing, and connected local situations and disaster information into disaster responses. As a
result, they created two switches: one switch for beginning their disaster response activities and another for
beginning evacuations in the community. From these switches, some characteristics on judgement standards were
found. On the other hand, some issues were found such as need of support of professionals or local government to
relate local situations to disaster information in some switches. In addition, they need to share their DRSwitches with
other residents in the community for practical use of them in future.

Keywords : Community Disaster Reduction, Disaster Response Switch, Evacuation, Action Timing

KEEHR No.18-1 2020 57






oLy FRIEFEE LT-E R
— gLy by JEEOEAS—

RS - REFrot® - RFTREA® - PEpeEt
VRGBSR UER S B SAIFGET RS ERFGE > % —  (onishi.masamitsu.7e@kyoto-u.ac.jp)
THEIRFHER P SEHIZERT ERSECENFE v # —  (yamori.katsuya.3a@kyoto-u.ac.jp)

R R A %“ﬁn%/ﬁ$%m%@Aﬁ%ﬁ%é(dm)

(daimon.hiroaki.78c@st.kyoto-u.ac.jp)

T AAEEESHASH (kouhei.yanagisawa.sy@east.ntt.co.jp)

FSXEHY

I, R CTATAZ ) 1F, HleEE o il & LT, 208 L RIENRERICHE LD T

W5, LinL, Mg CTATAZ] I
5 (B99) R&Eoleoiz, i
R BB LD D, ABIETIE, 29 LIk

LB SN TR0l iy
Cﬁo TLEo7= (BT
M52 T 7Ly b (1% R

AT T o iz, HDHWIE K
AT/ T LEST) ] Lozt
JElE ] SN, UL

yh@%ﬁﬁé?éﬁ%ﬁﬁ%ﬁ%ﬁﬁ%@dﬁmé_k%f%ﬁéo%@Lf\k@;o@&A
WO T T,V 7 by MCEET 2 ADEITZL RO, FIED LI ITHHEL 2 2007 L,
LRk CIERBIN 724 Bldy CBLSERY 7R RERERH B 2 et D 1EEEZ R 5 TV 7Ly h~o ) 28R

L. 2O EZRY, 61
LR E ™,

U N R, RHESIE, el R

1. [EZL®HIZ

(1) BEEHEVILY

AWFZEIL, ARG B K OWFZEORRERC, kD
HRPEE S ORER & ) S BRI A T, R T -CHRIE oD
KR BT26T TV 7Ly b () BE) O E U
ILREHTNTEANL, ZOR%E, RO — R~y
TN TR D FT- e EBIERE [V 7Ly k= T)) &
LCARUEL LS 3280 THD, Tk COHSHRE
HEFSUCI, RS ORI E — R & L CERE S 4L,
HHEANZIUTLIRTE LS 2D, L L, R R
OWEEHT, HIZ, BHEROBRORNEZ BRI 20T
i&w$%_%ﬁ%ﬁiézgﬂkéo

ZDOZ EIL, 7o & 2UE, HEREEE R O—>THh D [HE
BCTATAZ] 2D DImFIIONTEZL THIUL, T
QT TES, T CTATAZ) & B bhizix
PO, BIFIATI edvoTz), HDWE TS G
NT) R&ZS7=01, BHdToTLlLE -7 GhiFIC

ITIETLESTD) | &V o IREEE 725 L 9 2,

. S 2E T,

(V7 vy b=y7) OFEMICE D RRE

BRE, TATAZ

ARFETIE, 29 LIdlEz TV 71y b () &)
EREOY, BREE R OB T TR (B D VWIE, T
Mz T V7 Ly N ORI E T 2 B HT-CREHE H
ERETRE L EFRT D, TOLT, DLt
DO E T IHESREO T, U7 Ly NMIEET DA
DENIZL 725D, FTEDIIITHEEL 5 DDN72
&L R CIEBIA A B CEL I 7R ] 2
HDEEETETD VLY b~ ZERL, TO
VERU kAT,

(2) BERTATAZ]

HHARERK O KR, HFREATHIZENT, %<
DO EHERMESTY X o723, m<nn ZFEEIC
%béF&ﬁTAfA_J@Ew%¢u_ﬁztﬁmﬂ
FIN U KRR 512 L DB EE 05 1h
bol-, ZOZ LIX [SAOER LE S, HlsE
(X T DREEOEENE, FFAEE ORI EH LT
ODTARENTFFHR ST Z LicoT, B CATAZ)

KEEHR No.18-1 2020

59



%, 2%, O L XL, HTHLFTHLADZ L7 E
DT, 21T DI O B KIT e SV (0T,
2008) 73, EDOHE—FHREKRTHD LHfRINTZ, &
VI Z AU, TR CATAZ) Sk THOOMIZE Y
TFD) ZEOEEMEATIET2HZ Th D LI
7 BT, v AAT 4 TIZHEZ B HIFond 2 Lz
7= B, B 2011), S BI2, ARheEy
BEEEH S LT, HLNLoBRRRTHLE RSN (B
ZAE, HPRPESEER, 2012),

LosUh i<, TSR CATAZ ) IZR L TiE, koD &
oI R bR S, BE (2013) 12K DTS
DIWE EDIZ UL, BRI 2 DITKAIITE 5,
—l%, TS E ZBuUR N e 9 E % 5T, JERI
FETREICKT D) 7oL, ZOFIOMKmEEMEZ R
IO THD, bH—old, HZRETE e b
Mo TNThH, BFEMEE LT, BOOFEKEEZBNTE
WD Z e TERY el ZoRHIEZ BRI S
Z EITHT A LERERE A R T 5 DO TH B,

2O LIz LT, &5F (2013) 1%, [HEEECTAT
A Z ) E EREO BB RIOTRFRT T Cla < | RO ER -
BREA G Lo TV D RICHEEEE LT D, 772
B, B ORGSR A JHFIC R D 2 & ol
HEATIRERE, LB D T2 D DA HAZHE A BER T D ik
e CLE2-o%, IBE (013) 13 MR EsE &
AR L TND), BXO\ TASETEICRT Tl
NoTLEST] LWV olAEFFEOHERKE (AN
— XXV ) BT HHERETH D, F7-, &)1 (2017)
B, [TATAZ) IZOWTHEEOEKRZNT A LB
9 2 B A SR 5 & & bz, BIs R LOEEN
=L E LTER L TCLE D Z I &AL LT
D

2. TYygLry b=y 7l OnE%

(1) BHEERLZ TR T LYy bR

1. T, EEETATAZ] OFSMEZ D DTS
UWNTIEIR L72D1E, Z Difamns, HuohEgE 2 o < D58 -
FEDASZIIOWTEERZ LE2/RNELTWDLNLTH
%o HRMOEEEEZ A & LT EROAIZE - FEEIT. T
BoB #H RIS LT, BARE AR (kY 27
CREEHTED) & AXIIRSE, W O SIBIR A RN L YGE
THT7Ia—F kLo T, BEARITIL, [Z Ol
AR UL, EE IR L2, T&FY
OREFELGFT E COPFTEIRE & B RK O TR & 555
oL, Zox )7 BRI LEbI5%
27N, T2 OEE X, HERE TR E CIca )
TR E CRIECE 3 AR UE L “SEERF RS
ThHD] Lol T7L—XL L b2, FE I - FE
S, TOMENBESNTE T,

ZHUTH LT, MR CTATAZ ] OiEmiciBnWTAL
LR A 0 < D INEECTE I, B AR O /1B

DB U CRIEEE DY (250 D & TiREhs 2k (2
) MHETLTWDEDITTIERNZ EER LTS, &
DN, A LDF—U—RTHHU 7Ly b (4
1) Tho, BAEMIE, B oz 7eniz, ir
AT o) (TRELY) o U 7Ly b DERS
% GENT) REPF ST, TIiToTLEST ()
FIATOETC LE-TD) | o #iE (M) 28ET
DN ZE, TENTIEHEVITHICHITIEAR D
[Z9EE>Th, FELRALITILTE R 2L,
M CATAZ 2D > TER EH L TE =077,
WEOEVE, BT 512, fiEs, BRE A0S
o _— R, BRI T A Z L AR E LT
HZOIH LT (bbAA, ZIUIZNTHFICEERT
Tua—FTEHHN) ., BETIE, EOLX D TR
W T=ON—FI L, TEE B E AL THAERIC 2>
TLEoll EWIHIET— £, ED LD 7 Chelk
BRI =0 — Bz, T2 ARz &b+
FIAT FIZH o 72 (&, IRV RS N>
TWRNDTEMND) ENHIET— b b, Hl
B OWTEZ D L&, BIEOMIE (B O
T BEOMmE (V7 Ly o) &+
WZBRBIZANDVEN DD, %E DR EFAIANTZ,
£ 0 W 7R RRE AT OREEER IS R 6D DD, THER T A
ThAZ] ZOIDEmIZDI EERLTWD,

(2) IR - DIEFMESL S EANREH#ER - A5t
N

PLbZBEE 272 BT ABEE LTE, S DOICHTEL
RTHUTTe B, Tbh, GRS Y L
v MZOWT, i () MEIL0E () 7R
ELT, DFY, —ARFEERIE LT, 2DFET
DONTim LA TET T< . SRR FE 2102 5
FEOBG T 7Ly MIRED X SR TAEL D 500
ZREL, TOREERF 2 T, K5 CEIR e8]
FAOTORERIRRY - 58S LT E LIAA TV T2d D3
7B A IS 20BN DD, SVhziut, Eo
LRI T, FR DX kY 27 (R
E) ObET, V7 Ly MRX0EAREE L7 E
THON, £, EO XD BRIEERSH Y 5 50—
9 Liz 2 & & BRI BRI R T DEE~E V7
NTAMERD D, AFIETIE, ZDO LD BRI T v
LoV L, ZOEE TV 7y b~y & LTEE
THZEERAD LI D,

WEELL T CREAMRFIEC W TR, 22T
5O FERVEEN, 4. FERRITR RO B HFEY
REENHET D EEERHL TR Y, LIF, b
D 3 BHIZHONTIRARS,

%1 OFMEIL. BAES, Fro, BERY A7 ORE:
OB Z 351F 5 N DA OB L Th 5, K
57 (2013) (AU, R CATAZ | Mtz h

60

KEEHR No18-1 2020



CNZENSND X 9o 7=DiE, 100 EIZERTIOZ & 77
EHEESND (ZOSEOELDOBLE SNDHILTFLHK
1% 1924 474E) . Z DY & BITE & TIk, fh OISR
WCEWEEZDIEEORE BN D D, BEEHAR
(2016,p.2) (Zi%. #9100 /10D 1920 4 (KIE9 4F) (2
B LR BT Iy R Flofhx & 2015
- CERR 27 4F) 128 D 70 mEai TR E s -
T =T ONAAR L HIRE TN D,

SIS E UL, TR CATAZ ] 1T, BT 23580
RAE SN HEME L0 bIERINNC S ET DAER R
TR L7278, BRI, W& OBHRSIERKRHI 72> T
W5, FEE Goltz 2017) 1%, HEECATAZ ) TR
DA B R LA LTS CZOMICERE IR L,
BAEL D DART v EH ST N E OEIEINVEEIC
B L TCHDHET, TR CATAZ | 28— 00708
HFQIE L O R SED T LICERESRE 2R L Q0D A
7%, X0 ERNRIETZOREICOW TR 7250
DR—RERMA 52 212725,

552 OFNEIL, TRERFE SR MEp SR ) &
W TZHREICH BTV 5, BIfE, [EIE, SECERHE

PEL 72 0 T mEilin B SRS NE e EEESRE I OW T,

PN ED L HIZKIET DO E AR BRI ST =
T4 5 Z & Hon BGOSR T D (NP
I, 2013), ZAUTTZ ULNSLEE/R Z L7208, FOEET
KHTIIR, [HETEDHEENED 72y (W) )
EW O HII RS S 8D 2 LS, ARITE D Y
7Ly bORENEL D LYo TL 0577,
BIZIE, ETFRICEEMT XL, B HARERK T,
ANAD 11 7=k MZHT=D 218 ALOREMEEZH L
7o RN, Z ORI E 2 THi- ISR E L7 e
JFRNE Y Y o4k &0 9 HFRCEN ST D,
ZHUE, mERE R LI THEER 150 TILE>TTH X
BIEECIIMTE T &85 RkDDH 5T, mER
DY T I — S CHES R BRI DA 0 g &
IbDTHD, KESURE, BERIZHTZ>T7 GHPIH
72 8) L EHEOEHENH T (ERh) 28
L. Nx T, IZNCHRICERICESTHE LTTES
P DONEREE L2V (TREL) 1[E T
EWVIHIRENWEFUXYDEZATTY b FHIE
E25, AFRETERTH V7 Ly h~o7) id 2
ITED IFUXY | N, EORAL FTHRYLD DD
NZDONWTRTHD LD,

553 OFFIL, FRCHRAARERE, k7 72 (12
7T A) OEE (720)) A SSEICE T, BEE R 25
TR R TR DS HEE S C & 7o & B 5, TAREsh)
(& 0 IEABUWED AP — R 20358 L T-Bh SRR
ELNTWRNoT2Z &) OHPENIIG 2 D ER S - T
FAYE N 7 7 HiGR - HER R 2 HRUCI S IR OBEEE R X
R T ADONP—R (721)) ZEIcEW b0 —E
KA NEERET 2072005, LIz [TTATAZ]

T D L — IR 2Eicdh 5, L, &
IETHRL, WOBEDRERT TATR-TLHEWN
IRFE 2V, 2o, K0/hERbo Bz L1 72
R) FREELTONT, FBEITL Y RERHOR-T
XL XELD B oV 7Ly MRBRAITH D
D EFERRIZ, KV RERBOEEL TWT, FEERIZIE
K O/NERb O TEZEXITELD TREL] O
V7 Ly hHIRLUTEMRT 5 Z &3 TERY, WU
LThH, 2. (1) THl7=@Y | HEEREEE RIS S N
X, B — FORE JZx L TAM O T p—~
VADKIFIRNE WD FUTHR L T DD TR,
P R PR OARHEEME A O Fl IR T &
NI ENBBAELTWD, AR, P — R TRl
RHEFVEITERT D ) 7 Ly MTOWTHIRIIZEE T
HZ LT, ZORMBEZOWT BT LUWMRA AR T 5,

(3) VY= KTy JICET 25T EAMEDLIE
elbs

ZEEIE L, B > 7 T SO B OB OB AR
AIRIRERCH D, FIFHFTRERIEHIL, B HE O RMRET
ICRE BT 525, ABFETIEL, ZHVE TOREA
7 TORHEER OB AW SN CE o — R o
TIEAHYETE TRV, L LD CEE/RER T
HHV 7Ly NOBIEETER L., Rt OBOBE ALY
VL& LCY Z Ly b~y T ERET D, ZERIERO
FRRECRIT DY 7Ly b~y TOMESIT 2 LT
LMZLTERI 9,

&H 1)1 - T (2017) 1%, ERNO AN — K<y 7
BT BREFEFZEN ) NP — R~ T E2RAE LTI L
(2 L DBASERRM Bie EOE (AFEHR) O (eg.,
FINT R - AL 20115 AAKL « AR, 2009; AEFT, 2012) .
2) (ERITH L Thmn ) R0 WREeER AT 572012,
NP K=y ZIZOWCEREIRZMIE 2> 5 B S M5
Wh7E (e.g., MiA « HEAY,2012; HIH « 3, 2012; 4EAT, 2012;
=B - /INHh, 2006; B, 2011; BARS - B « A - AR,
2011) &, 3) H LAY — K=y TORI%ED 3 I K5
T&HELTWD,

FrLuontfF— R~ o 7oL, K& 2 DOH0H %
AT TR LB D TH D, #5118, HDFEDNRE (i
ZAIE, 12 7 T ADER) DA A= BEEL SIS
Z & HEREET AT, Web Hiffrey S 2 b—a U7
EEHAWT, Bt — R~y 7% ER L L5 &)
W TH D, Bz, [EZ, HIkOBURZ: & D3R
LBEE LI — w7 @K - IR - IR - KK,
2011) , Web £effia VY, BERERY 7GRt 2AT 5 P —
K~ (F5RE 2014) . B migF— R~ 7 (R
fth, 2013; FR - 7 - 5% - 5F, 2008) 72 E3EET Hiv s,
5202, —HHIAITEON S OSRTT Clk, MERAC Y
A7 AR TERNT L 22T, (ERSE AT
B L7-0 BRERES ISR N — R~ T A AR

KEEHR No.18-1 2020

61



L7203 560 THD, BlziE, Bk A7k~ >~

&o&E~vy ) (- B - 5, 2011) . 178G
Wk P—R~<w 7 (FH - K- J]E 2011), 232
=r—varEhgs L e~y 7 (FH - KF -
R, 2007) 72 ERZFEF HILD,

LINLRD S AGSCTIERRT 5 Y 7Ly b~ v I,
PG & 72 L ONE L EHERRD LV ERT, Z0
&3 %) - rE 017) TR SN THiLvoat—
Ny 7ORPFE] LW oiiie bR 5D THD, ~
v B T ERBDRGIT, [ TATAZ] 2D 5%
MO THIER S, [Tl L TREAL) oV 7L
v b (%) EETHDH, OF V., WEROMZE T
Tentt—R< o 7%, BHEMIZIX B8] 0V 27 ICRE
L7 oigi A HD L L QW=D L, ARFZET
X, £ LinY A7 2BE 2 e b, a7z &
N, EEEHEE BN THEND U 7Ly R RS 2
EEHEBE LT D, AFEOEIRIT, HSETHLY 7
Ly NEBETHZ EOEBEMHIZH LN, ITBECERD
Bl 7 Z OB B 2 T AR, YV Ly R &
WD T IR A BRI S 5 — v & L TZEH
BHWMAIEHT 5 LV [T, ~P— vy T ORIERE
NHRTHHT- 7 7o —F 2R LT 5,

B, VI Ly hoEEBEIE LoDoh, ULy
b~y ZTAEED, BEEY 7Ly NEEET 5 H O T
VW, U7 by beo I, BlzE, SEEREE S OfE
BIEEEEE BN RIS T2 D BIRIREIMRE . 2ina=d T
B @it — A— AOBEFEIZ OV CTHZ M EE TV D B
FRGSSHRRBIRE 2N, U 7Ly FORA H B L7k
HETRONRZ AT DBROFHiFH e L THEH IS,

AMFFED L 21, N K~y TRERT HRZD
LOEEZ Ty B TR LD ET 50583, EEW
WCHERDORY R 7- 5700, T, YEn7e i
— R72F Tl Mgtk (U7 Aaxoe 07 1) 0Ly
VA =Tyl - Ty B AR EDHERR - Uk
FYRIE A B L7ZAZERe, GIS &V = (FeRaiz i@
ALULD) K05V — R~ TOERHEA T
Wb, 70, FZCHEE > T D DL, N P— K~
I DRHIT DRGNS K0 b, N — R~y T EE
B 580 X viEg7e F— R (ER) 20 < 56
ThD, KEFTEITS PTSD RV /A=K« FL R
VB L7 9RI 372 LNS i < b e ST a3, &
o & BRI — R~ o 712 & LiAA THYE L &
HELIZbDIE, (ERDIFFEIZ LW E S 2D,

3. EREHIIETEU T LYy FOFREEE

(1) ULy boOES

BRI SRS D U 7 Ly ME, TTTATAZ ) ks
% (LAF, [CATAZRERE) RS On BN, 1Y
BNR E OB A REET D (LT, [RazheEE) &
5 DO, BFE LV L— )L AT B BB B

®-1 U7 Ly bORAME

LU CHEL L —
TATAZ P2 e
gy
7 v
e Bciis e 7L

ELTHELD, BEHbEHEAZE 2 255121E, MR
T, HeldEE & ) EET, IR (DA, 13698
F LRSS LkEEEsE CUT, [95F) LMES) 02O
DEA T OREEE DIHEAET D Z LI D, LLTT
W 2O LIREOY, JEE L sE G LavEm L
T, TATA B 7> TRERREE) D5 b, Wit
DR — V2T DR EE 2 D,

U7 Ly MEtEEBE LB ERRR (U7 Ly b
FllER) 1&. Loomesand Sugden (1982) 12k~ THEBE 1,
FITE. V7 by ME TEERERRLIEREIZE T
B b INTHERRE L TEE Lo mIEIC L -
THEbLINZTHAIMDZE] & LTERIND,
U7 Ly hOREIT, SR UL — L LR S LT
LF Lo ol — VZHIEE DS B > 15552 E T 5,
L7zi3o T, U7 by RRAT LHMICT, &1ITR
3 [RAEAL) & ) 02 50382 bhd,

(2) R&L

AU, TATAZBERZ SR U2, fERe LT
RABREE N F LV SBIRTZ - T35 U 5, JE39 5.
TATAZREEORER, B ToTudud, —HEiceh
MoTZEAH 9T, AR A IEO & ) SRR T
Fahbd, —H, FEICESTH, BFIZETHH-T
WIUE, NS ZENTEZIEA DT, Lotk
MELT D, RA UL, HEA R B 2 48E LT
W2l T AT, B N B A3 U T AR
5,

(3) #fn

UL, RS IN L7203, fERE LT CTA
TA RN LEE Lo T2 GRICEL D, FEHEICE-
T, CATAZZL WU, BRI THAEZER
D EBTEIDIZEN BT E W BIFERA L 5,
— 07 BT & o T BaR A Sl L TRl U,
FIFE BB EIRZUTT D Z &3> =Dz, V) K
AT 2 0, UL, HelR R AR L
TWe & ZAIL, IR RBIS R R AV U7 A i
L5,

62

KEEHR No18-1 2020



4. )Ly MMEE

(1)&%%?»

« RO XD 7ehBEET N EE 2 THhD, REEEIIR
% ﬂ%ébt% A KD Z L AR E LT, R

(REE TENC RS D, ARTTZEMOHIGITIIE CTH Y | ki
FHMEEOGHZERT A LN TEHEBEXD, Lz
Mo T, TNTOBREHEE I IRME S RATIUL, WEER
& TEEFIANIHEHR & T IEOHAN R 5, e 3 —
T 228, b=, ASmEMEIRA L
15,

FTo, BEEEICIL, @) 2 AT S s Ol
EUT 4 2GT 2584 Ta CUT, BT /VESNOGIEY
TiE BESsE ) EMES) & BEOREHETH Y A
WEEE U 7 0 DMERNZ A 7B (LU, £7 VLSO
T 1858 LIRS D2 DO A T PMHET 58
BEBERD, ZAT T OBBEEZy, LRKT, 72720
vy > v T D,

MR D x OEBEZEET 2 % A 71 OREHER %kt
¥ (x, 1) MRS, HRESRET D £ TORHZt &5
& BB (o, DV RIS x + vt OIS E THRIT S
ZLWNTED, HMHEES T U AjO R T, MFHRI DL,
DOREE CRAKT DHGEEZ D, LIchi- T, ki
(x, DT X 2 HEHA TR OIFRE X

AAE ifx +vit > L
SEC ifx + vt < Iy

EREND, vy >0,

HATa,BEHIEL
2 A FaDIALF
YA Ta, B EBER

L 72D 3 DOFEENEN N D,

WIZ, FHEFEDFHE R L, T 556%
EZ D, HIEFAERNCIT, FE59F Ol 1%, 55 Ot
HEE LR UGN E L QWD IE &5 2, iRt L
[RIREL 3R 2 BRAG 9~ 5, SEBRIC I, HERR AR R
FERRE 3 UM B A IRAE TR, L, ARF5E
TIE, R — LRGSO T D DR T~ — 7 [l %
B35 ZENENTHY . BIENRNEET 52

TN 72N & 2> TR <, BdghEto T
Tk, FESE. BHEOREES L bIC, BEEE, €
[V, V] CHEEES D, 20D & & BEHEE (x, D)1 K HMEIT
BT

WA A7 L BT ifx > L — vt
XA 7L HITHTE
}:fcﬁéo

if0<x<Lj—v,t
lfL]—vatSXSLj—vﬁt

1fx>Lj—17[;t

ifoLj—vyt

(2) VT Ly MEEOESR

U7 Ly M SRIOME & R4 U ARE S 5

R

Ly—vgt Li—wt Lj— vgt L,

T BEEND
'l DR
TATACHS : 8: - ‘8‘ o
| 01
HgR \ ]
} o .
L 1
i '
1 e
TATAC R B © g2
1 + i -
b | [
Hig R . S
1 | b i EEEND
I D5
Ly=vat L —vt L,—vgt Ly
ZALS T
(@) 2 DDOBEEDEANS LGS
BER
Li—vgt Li—vt L—uvpt L
| BRGNS
. DR
TATATHS ° | 85
i [Larime]
HiBE o lo
o lo
TATATHE 2 (3 . vzg o
fg i : 8 . g .
|, mEEns

— 1" om
Ly—vgt | L=yt Ly —vgt L,
LY Ly Sea iRl

b) 2 DDBEDELSAELGE
SR FTREREDSK T A Ch TR
[ sommeitams. 000 A EomEETRE AR
) O, XL, FhEEh L —/L 28 U735 oL A
ZFRL, OIFAEF, X IBECEEwT 5, 7o, BB A
Ta GEEE) DR, FEAUIZA 7B G3H) s
ML TND,
K-1 U2 L hOFREAmES

D95 EWND REEFED T, SR L7l — L3k 3
ELTEE L oAl LD, ZOZ & aRE
T 510, 2 DORLLEPAEE, UL 1 FHEE L
N2REEZZ D, LAT, Loy 1 IBED FCORKE
l%h LoV 2 fED T CORKEFAZL, &35, B
-1, fEIR S & DT A TA 2k L R ofE R4
72N ij’o D, EBIZIZLVLV L IEED FTORRE, T
BIZ L~V 2 FED T CTOREREZ R LTS, B
D OSLUT-fEEIE, B c b TA TA ZREfECH ik
FENRVEECTH Y . RETEY D5 L-fEkE, &K
oI E, 9E L biakiF &, TAT
T HEETHIUT, FEREDOLRTE D Z LN TX S
W (CLF, [TTATA ZREEHERE ) LIRS CTh D,
FT®Y S5 Lk, B0, 8. 59
FHLEBITRTE D ENTE DN, TATAZREREDY;
A IEBFEOLIKT & B 2 LaER CLT, [RdBhet
HELSREE ) SRS Th D, FED OfEECIE, TATA

KEEHR No.18-1 2020

63



THEEAEBRAH LI LT, 33E LB TRENRTE S
ZEMNTE LMW CAT, [REREEATRERL)) Th D,

Z 2T, B o (a) OS#ERCH o T-fEsICIEE L X 9,
ZOEICBNT, LUL 2 BED T TIL, TATAZ
WEEENEF LV R L 72D, Ll LU 2 fH5E
DFTEE LWTATAIBEEZZINL, L~UL 1 Y
DOREDOE S TR, RELOY 7Ly MIERET
Do WZ, LoUL 1 AHED T CTEE LU RiEhest 2 51
L. FEBRZL~OL 2 FEY OB OENE 2V TR, )
NnoY Zvy NIEET 5,

Iz, B-1 O (b) O —HHR CH - 7=f8gIciEHE LE D,
ZOFERICBNT, LYV L ED FTIE, TATAZ
WEEE, RPGREEEOWT IO EE LVl kL 70D,
DL x| UTKBBEEEZRIN L, FEEIZ L~V 2 FHE D
HIL OB A CauL, o U 7'y MIERTT 5,
UL, CTATAZHEEAZERH L QU A CE
FBLEEWTDY 7Ly MIAETRW D, " EHR Tl
T-REIRICIWNT, U 7 Ly RVEAET D E D d,
RSNTREHENEEATT 2 b DD, TATA Z RS
BIRLCTWAIRD L, U7 Ly MIEELRNWI LD
V7 Ly MEBIZITEENRNWEE R D,

PLEDY 7Ly MEOERIIESTIE, V7 Ly b
BRI,

[max{{L; — vy t, L, — v4t},
min{{L; — vgt, L, — v, t}] )

LERINhD,

(3) VT Ly MEEOKXE SDOLLERFHE

AD»B, V7 by MEBRORE S (—ReZERET
LTRSS I
D v, 2We+1vp)/200,—1v, <1, —1v0LE,

AL if0 <AL < (vy — 1y )t
(va - vy)t if (va - vy)t <AL < (vy - vﬁ)t
(va - vﬁ)t — AL if (vy - vﬁ)t <AL < (va - vﬁ)t
0 if AL > (v, — vg)t
Lird, Fiz,
2) v, < Wa+vp)/2 0V —v, >V, —VvpDEE,
AL if0 <AL < (v, —vp)t
(vy - vﬁ)t if (vy - vﬁ)t <AL < (va - vy)t
(va - vﬁ)t — AL if (va - vy)t <AL < (va - vﬁ)t
0 ifAL > (v, — vp)t
L5,

V7 Ly MEIORESIE, L] & Lyb2 TO
HEDF Y v 7 LT, HEFY v ) OREIALLT
F. H9E, RBARFROMEE & HREE F TORMRFHIC
7T %, 1) D —RIE, v, DD, DIEIZIE S . Redz
LTINS DE ST BEROMRDS B G

yZury b
FHHOKRE X

(va - ”B)t

(Va - Vv)t

0 (va—v)t (v, —vp)t (va—vp)t
®-2 V7L MEEORES
MAEOME b, r—A 1) OHRIR, RITTr—22) b
Rtk & 72 %

U35, =S Fr—=A2) 1 v, —v, >v, -1 THY,
RAET UL, HEASEE DK FAKRE <, REEOEN
TRWEAITHY 95, B2 13, BEhdy, & ke &
Frh-& Liza o, EX v v 7ALE ) 7' Ly NMEED
KEZOBMRERL TN D,

U7 Ly MEBIE, v, = (v, +v5)/20 L &, KT
(Vg —Vp)t/2L 722, Tebb, BAROZRA+ITE
TFAUE, R A SN2 = &z E L < AR D5
HINL, SRR OEIV NS TIUE, TATA Z ke
BPIEIRTHZENEE LD, ZOELLTHARL WY
A= biNELL, V7 by MEEIRKE 2D,
HLETHLREEICT T v NTHHERE T 255 L Lz
BOETHDLN, —MNTRIBTED Z L%, ROME
ELTHDEEOTBI Y,

1 ULy MESOTHERAL, 3% L HHEO
RHIBEIE DX 0 v TRREVNEY . E RS R
FEREL 15,

il 2 MEX Y v SIPREORHOLE, VT Ly
MESIIRR L 72 D,

5. Y5 Ly by TOEREE

FEERIZBN T, 4. (2) TELELEZY 7Ly Mgk
ERRALLI-HXTH DY 7Ly b~y PO EE
PIFRT,

2 OOER Y AORE (KAEE, /IMEE) O F T,
TATAZREED FCOIFTE, T985 DA & Bk
WEHED T COREEE DA AR E Y I 2 b—a itk
VHIET D, HEMREEZERC Uiz~ v 7 % R R
R~y LIRS, RS R~y T ) Ty
NMEBOERIHEN, V7 Ly MEgE 5, 20
HARI 7B AL F i@ ) Th 5.

O HEYOELOEFE T 20 K9,

@ EEEATICE D . B UTEREN S BolrfH e

64

KEEHR No18-1 2020



DHEHA Y N U — LSS 2R T 5,

@ RAMERLHDOING 7 &, By NT—T7 DR
SO JERETI % S,

@ FEHEN DS G, fEEHGREEE S T — M OE E 8
Feov, REOBEREREEET /) v TS T 5 EEAEIV
R %,

G T A P, LRIV 2 BEES L L, 4
HRE RN DA EERE T, A A7 A M TIECE VR
TR IRR 21T O

® OOEECI VARSI, FHEEOLEBIES
FCOREHMD > b, ZOENRNETRD LD
FHIR AU EA OREHEERE (D) LT 5,

@ BEFOD Lyt GREIEREE X REEERFR) DR/
RA B L. T A TA R OSBARREE D T
K2 A T OB DEAE & 5 fIET D,

® 2 FEOEE OAEE, /IMBE) (T3 U CHREER R
fER~ TR D,

© 2 SOMERREHEE R~ v T E R L, IMEED T
CRARREEEHELE I & . KAED T TTATA ZilE
HEHERS AR A T /e D BRI A FihHH LR,

6. EFASEM

(1) FREREEER

5. \ORLIEFETIERILZY 7Ly b~y 7O
FHlarz D, 2B, BEYT — & 1XE PR
WA= R —EZANL AT LT, F7o, EEFR Y
7 —2 % OpenStreetMap 7 —# % Geofabrik £L:4# 7>
n— RYP—E 20D AT L, E bR itoEzT
—X &G EIEE L,

FI. FRA R 2 5 & LTt E T o
7o HERDRKBET —ZIZOWT, KAEED H DI,
= HBER R E SR E TR s Y v r— R —E
AZMBATF L. IMEED b D %2 FIER A A BR B
ABRETFRL OEAL B HdZ 0 DI L CTEW . (R-2 %
M), 22T, HIERED DG Bk s 5 £ T
DRI G, HIERORENLDME < Rl & 78 LB W T A3k
HERTRER M tmax & Ly $BUDMLE - THBRERE A BldA T
% F TORHH 2 U d . BEIERHR At —d & LT
d =0,60120 (7205, FHNPILE->THD 0 7914,
1 5314, 2 S3BRITHREEA BHAR) D 3 ¥ — 2 E Rt LT,
BEHEE OBy, (X, [THRTAN IS 2 R R
TEFEET) (RBEETERGIT, 2013) 2512 1.00m/sec (FHE
3.6kmh) ZHAfEE L, [1.00,0.75,0.50,0.25,0.00]DfED
T, vy > vp £72% K OITEILSHE, v, 13, (v + vp)/2
L LT, NIA—F—OMBEDLRHIIE LT, SESE
R —APEETE D, ®RIWL, & —ADI Ty
MEBIZ B ENDHEEM D FEE R L TCND,

=3 6. U7 Ly MEBIZE ENDEEFEIL
FEFIH LPFEOREX ¥ v 7 (v, —vg) BREVIE,
U7 Ly MEBDRE | BEEATRERH AR WIZE (@2

x-2 MET VA (BEd)

HIFE Y T A e
Emax (sec)
KARE | FElfE N T 7 ERHEG6 240
— A LHRFE N T 7 IR R
K7 T AMTE 3 DRHRE
(B e 2R
/INETE v -5 7 EoRHE 240
r—2 1
(LR i)

x3 U7 Ly MEBOEEUOFE ()

B Ehi# E m/sec P U7 vy MEBAO
(Vs v, v) v, — Vg M
d=0 d=60 [d=120
® (0.25, 0.00, 0.125) 0.125 0 0 0
@ (0.50, 0.00, 0.25) 0.25 17 3 0
@ (0.50, 0.25, 0.375) 0.125 6 8 0
@ (0.75, 0.00, 0.375) 0.375 66 27 3
® (0.75, 0.25, 0.50) 0.25 40 16 9
® (0.75, 0.50, 0.625) 0.125 3 7 3
@ (1.00, 0.00, 0.50) 0.5 89 66 17
(1.00, 0.25, 0.625) 0.375 29 43 15
© (1.00, 0.50, 0.75) 0.25 11 16 6
(1.00, 0.75, 0.875) 0.125 6 5 1

FINNZEE) L b ERrD Z LN TE, Mg 1 D3
WTxD, V7 Ly MEBICE TN EEEED K
ERDDOIX, d = 0D —AD (HEX v~ THK) D&
XThHD, r—ABZY T Ly b~y TEETE 503,
M OHEE b r—ADDEGEDHDRAE, /IMEED
TCOMERMEES R~ >~ 7 (B-3) KON Z vy b
v 7 (B4) ZR7,

(2) BERERFBEAERX

I, BRI BN X G b LTt &1 T
2o HENORKIBET — 2 138 mIRESE b 7 7 ERHE
RIFRRICHRE L CTHE . R4 TR 2 >OMBES TV
ERREISRE L, 6. (1) EERC, &5I12E &7
—AD VY 7Ly MEBIZE ENDEBEMO 5~ LT
Wb, EFio, MEOHEG B, U 7Ly MEED SRR E 7R
5Hd = 0D —AQDFE DHDKAEE, /INEED FT
OMEERREIE R~ 7 (B-5) KNV 7Ly h~v
(B-6) %9,

=5 ICXUE, T A—H =D L) T Ly M
ORES (EREITY 7Ly MEEIZE D@85
B OZALORFRE RS L, 6. (1) OBEdETOEITHE
RCEaE 1 O X O EAIIBIEE X, il T
I, FETHE & G OBBIERE X ¥ v TR E L DI L,
U7 vy MEEBIIERT D2 L2 TETDHN, d=00
BB ERDE, r—AQITHARTHEX v v 7RE N
r—A@DOFNY 7Ly MEEIT NS o TS, F
7o, fiRd 1 Tld, BB RWIZEY 7Ly Mk
RELRDZEETREL VDN, r—2@ICERTH

KEEHR No.18-1 2020

65



e x4 METT VA (R HX)

IS 5 2 TR
tmax (Sec)
RAGE | R b7 7 FRHIR 450
KT T A (M
DI ARIZIKHI 15m)
IETE | RBEEHEE 7 T A 1050
([A149 5m)
x5 U7y MEBOREFMOFE
(R HX)
)34 m/sec 7S U 7Ly MERNO
(Ve v, ) V. — Vg D T
d=0 d=60 |d=120
@ (0.25, 0.00, 0.125) 0.125 120 98 71
2 (0.50, 0.00, 0.25) 0.25 380 345 283
3 (0.50, 0.25, 0.375) 0.125 0 0 0
@ (0.75, 0.00, 0.375) 0.375 230 314 380
5 (0.75, 0.25, 0.50) 0.25 3 12 6
6 (0.75, 0.50, 0.625) 0.125 0 0 0
(D (1.00, 0.00, 0.50) 0.5 90 155 243
8 (1.00, 0.25, 0.625) 0.375 2 13 25
9) (1.00, 0.50, 0.75) 0.25 0 0 0
1 (1.00, 0.75, 0.875) 0.125 0 0 0

(b) /IMEED T COMEER S R~ >
L]
I iR TR
B T AT A ZREHEHE S AR

[ | e s
ARTEE kAP

B3 d=007—2@0LED A P w = e
BRI R~ > 77 (BEHET) : N

(b) /IMEED T TOMBER R R~ >~ 7
K OGIE, B-3 &FER

X O\ -5 d=0Dr—RAQDExD
o * REEEPT HREERIGREEERE R~ > 77 (IR HX)
B4 d=00r—2@QDLtEDV 7Ly b~

&L REERTRERE N R WZ Y (IR d 2V N L)

CpERErt) YLy MESIVRES < F o TUD,

66 HEEFH No18-1 2020



X ENE, B-3 LIFRER
-6 d=0D7—2QDLZxDY Ly h~v 7
(T e 1 X))

ZDO XD, BEREHOFITIIEMRE 1 2SR D DIk
L C. SR X OB CIERST L7V, Z OFRHIE,
UTOLDIZHATE S, i 1 2380 7-E7 /LTI,
FRABA O 7 AR SRR DR E L TV A 22 &
BEL W, Zo&E, B-1 TREE2IZ, R~ AL
YV kR BDT T = a VIR, ARERBEAK
XL RBITE, ROFEEIERL, ALvy kB HO
TSR DR TWETY 7 M5, LinLl, B
T MK T, RFERHbIX 0D e 2= R A S R D HiAs
R L CTREY, FE7o, ABICHE, B rTRERIC DiE
WD RLBND, BEERTRERAE MR < Zedud, AR mH
FEOIKRT D, BlzIE, Rt (FoofElk)
DIEIE(v, — vp)t Th Y | REHERTRERF LGS 2, 2D
LEBESD) ITRT LT, =TS (B-1) TRS
Ni= X 97, RO LIRDL T T — 3 UHIVEIEET
=9 1 OOBREEL— L OB I E LV — R
BHROBND, ZOL DT, 22/, RS X Y,
DT TTF—a N7 MEAEENHIRS Y .
BEEERTREIRFIAI N 94U, daRR 1 3E0Z L7e< 72,
— 7. BEETTTCIL. BT & e LT R T

B 22T D RPN RN V) ZFF > TN D T2,

T VCHE LTRIUSII WV — A 720 | a8 1 2k
VA Dyt

A5, V7 by FOMERIT, r— AT ko TR
0. EEIC~ v T EER LW EALNCT D Z L3
LWEADRH D, FlziE, V7 ARMETES AbND
E oz, WWCHE MM IO X 5 7085
FTrCix (EEHIXAGEY) . U 7 Ly MEROKE SiE,
WA, IROKEDE, I OMA S DORIKFET D, L
7R oT, ZOBBFL~LT, V7 Ly hEEBE LB
FEITV, TOLET, EOX O —ATY Ly bD
RIENEGN LT 2D, 22l —ia v miick-» T
FIET HMLENRDH D,

7. BhHYIZ

AMFFETIE, V7 Ly hOEE B E Lz~ vy 7O
BN EITo C& T, NP— R~ v 72T 2 0 e
LHLHLNREIIT, INETOIZE A EDOMTEN, H
Wi, S 0 KEIC X DEHEE ORI E BHZ LT
Y — Fv oy ZOBFSOP SRR O M LT DA
1T T&E T, BHEDAZEII LT, AFEn s L= 1)
Ty b=y L, BHERIZY 7Ly FEBET S
DOTIXRV, BHHA 7 7 Ol OGO DS
MRIGME L CEHT 5 2 LIk 0 . RO BEE R OW
ML) BENTIMA T, U7 Ly OB E W D 1A
BORIERLCHERICAHUE L ORTZ LN TE S,
TEM, AT LT, KREL 2 DO BLHEAD
HBESND, FH1OLOX, V7 by NegHI AN
P R o 708, BRERAER, B ORI 57201
U7 Ly EARA LR GRIFTHEIGRY) fEiA
FET 5D Z LR DmER e LT H 5, ABFFETIL,
V7 Ly NOBIEONEN AR~ T VER LT2 3,
AU O A AT 5 2 E 2B LTl
V7' Ly hOBRRE RERIC, H45K, HRPEE Okt Eooiz
LR SINDRETHDHEEBEZTCND, 72, ZH L
V7 Ly MEEIRDRERETAEENIDEVH 2 L
23, FERTOREH TENC MBI E 529 5D H HE
Thbd, ZOmMBELIL, AT 4 7TREWRTIL, HEEE
LTHIMGZ20, BTk TH b o TH T/ 5
VS TR EEIC O N D REME L H D L, RUT o
TIRERT, FANC, BEEEORAE & FTREIC T D 70O DR
LAWEMETDHALHD L) 2L THD, Ai5E
TiE, V7 by MEROFHMEOIIC E EFE o723,
P— Rv o TR —HI 7GR —L Tl <. BDD
BRBRZXD I 22— a Y — L ThHI& &
SN W5 (M, 2007) X oic, %%, V7L
v MEBROBJROT=DIZ, A~y T EEH L2l a=
r—a v EFEEDRO HIVD,

2 OHEANT. HB1 Ob0 L LEBET S, g0
B A S — D AN E LIZRERO Y — K< v 7I2i-5<
MR EZNTHHET RETHD LW HfitHITchH D, =
OHLENE, U 7Ly b~y TONESHN A B
HZEDBEARIE LTHRNE NI BERTIEZ LN
ELW, UL, V7 by b~y 7BEETLHI 7Ly
NEROER AT 9 2 &1E, BIOEM CHEE DRHIZD
RNDHEBZBND, FAUL, FEKRFLIZIZAL S DA
FOSEREBEA RGN D AIREECTh D, iz, &2
(2013) 1, HHAARKERIZBNT, 1THRHENZE
iz &, +RBnCcE oz b, 2L T, B
Motz B oiiz) b LRy, b L LizbAeS
TWAE L) Tif] OGS, A L SEDE
WABERIZZ > T0D R L T0a, U 7 Ly M
OEGIE, Z 9 L7z [if] ORFIZHNT 258 DA
kL RAREIRI S A —DIZ L > TR SNIERN T E N,

KEEHR No.18-1 2020

67



B0 G, BRASRCEBMEREOB LI L > TV
L AREMES mOE U T 2 FRNCHEE L, £ O X5
B H 5,

T, AWFIECRIROX G & L= Di, HEHaEE 2k
5 TV 7Ly b fEEOARTHSTZ, LinL, 2016 F0
REAHIEE ClE, KEICK DEHIED 50 4 Tholo—F
T, SKEEBREIEIX 217 412 Eo T D, ZHUT b
DT, TBHESE ) [ZOWTHBE LI — R~ v 71X
FEAEERINTOR, Zhud, MEHSE) L0 b 1B
WP NEETHD EFRELZVOTIERL, Bk
P Rv o TOEHIT 25080, AR S ED, WINT
FRE SV TV NTIEEZIE L7, 4%, [(E
) B ) ORAEEENCED D TV 7Ly b LIS
W2, [BEESE) 728, SERRBLIO O — R~y 7D
Pl S AE 2 i L OO BERH D725 9,

B ER SRR Z T OICHZ, TTI V=T K
FEIER o Z— (DRC) @ Ruwaithi KiZiE, #F7ek
VA= H O KEHFADKIERE COFEIC TN 72 &
F L7, Fio, @HEERE N7 7 BRI,
R D EEGZAKAE T — & AN =72 & £ LT,

TIER A BRI BRSO IR T 2 i,

ERt SRR T IS 38 1) 2 ERE DI K AR E Rl 2 it N - 72
EE L7, 2 ZIEEH U R E T, £72. AWFZRIT TSPS
B JP26242030 DB A= T 7= H D TY,

wE

) BiFcETH HoTWUE, —FEICBI D Z e TERTE
HINTEVIEE, TATAZZ LTWIUZHSTET T
HEEFEOND 2 LR TE DI SR 72 &0 9 S,
Rt & BFEAV LRI IUIIERE 28 & RAUTD
Z LTI TeDIT VD JRIED 3 SORIEIT, EEITIT
FEDERIDFEZIAE LD EBZ LD, AT, Z
LTV 7Ly NEIENVE LD 2 L 2 FRRSR L. TR
METEET A2 LA HRNE LTS, FEDERFRI%
ERE LTS 251895 2 LR/ B MEAE T
2o

2) MR, BISEAUIIZFRMEROIZBIT D 2 Ao T
Th, WhPL PSS NR—=ZAL hD LS 7Y 7L M
BT END Z &1dd D, Ll AigEE. HETH
OO LTV USRI TE > TV DIz, £ 9 LTBITIE
Fofel EWH VT Ly NEERELDZ L xR, HDHE
BECHERMARIIC AT L. B CE T 5 2 & 2 HAY
ELTNDTD, WINOIED FTHEEE CE R EE
32U 7 Ly MEERO BTN D,

SHRSGR

g HFRE Qo11) , +—U— K CATAZ), SHFE Qo1
£9 H 10 BFD) .

FARCZE T - IELRER - filEELZ 011) , PUKEERD & HIERD

A= R~y TR ORI S SRRSO, TARS
FRSCEE DL KT |, 67(2),30-40.

Bl (2012) |, AR OBYE & ZEIofeE,
RGBSR G i (B 12 [|) Bk (SR
FHH 201946 H 24 H)
http://www.bousai.go.jp/kaigirep/chuobou/suishinkaigi/12/pdf/1.p
df

RS (2012) , Pk — K=o 7O R - B Rz
W 7o SGE B DT, TR SR d3 (TG )
68(5),1_103-1_110.

Goltz, J., 2017, Tsunami tendenko: A sociological critique. Natural
Hazards Review, 18(4), 04017011-1-7.

TliAHETE - FEAPRRSE (2012) , 7K U A 27 RFROEKFH S IEN K E
U 27 BAONEHE T RIET B HOUNT, AR ST U
d3(EAFHEE), 68(5),1 175-183

B2 (2013) , KEFEEAFENT D3I 2 =7 1 OIRILE
i OASEEEZ DBUOIT 2 <o C, T4 —T LB
Pt 12, 104-113.

SHEME - WIFA - T EEEE 2017) , =R~y TONE
- ERICEIT D BHEOME, SEERH, 15(2), 233-243.

B - ARFTR - WWEE Q007) , KEY R «a3a=/
—v a3y OIDOYKNY— K~ v 7O 0 FIZBET DA
78, TARTPETRIEE d, 63(4), 498-508

S - IR - WIRE (2011) , FTEhRRANMK N — K<
v 7O, TARTFRIRICE D3 (LARGHET) | 67(4),
528-541.

S « RJIIE - PEEE (2011) , Hok ) 27 6E~ > 7 (K
DEV ) ORELLOERTFHECET D05, TAF
STRSCEEFS (IAREANE D) | 67(2), 130-141

IRER 013) , HEE CATAZ & BRI DR, $aK
B BEKES () FA7 BISAZ BT D& —JFR
IRpDFTS « DL - B, P LUK A ERFSET, pp.3147.

WEEE - Jr BB - ST - Ik 5% - RIS - MR R, (2013),
RIS RO GRS B < 7)) R R 2 R
TS, TR 2SR B2(fER 1279, 69(2), 1_1356-1_1360.

ZWAT » IR - BHE T - REFFUA (2008) , rEhEEEE X
= L— & & TR R DR & BISSAE, TR
TFSafkTRm S, 41(326), 1-6.

Loomes, G., Sugden, R., 1982, Regret Theory: An Alternative Theory of
Rational Choice Under Uncertainty, The Economic Journal, 92
(368), 805-824.

T LT - MRS (2009) , il ARG & Lz Y 7 R
TR 584, AT A b2, B2-65(1), 1366-1370.
ZBANEL - /N PERE (2006) , KERIHATH) & BREA TN D0

BT TR L MIZEO TR, AR50 EE B, 62(1), 16-26.

PRERT (2013) , REHE TEYEE B ORERE TSR C B2 Hgi
e (ZHWAEH B 219 4 6 A 24 H)
http://www.bousai.go.jp/taisaku/hisaisyagyousei/youengosya/h25/
pdf/hinansien-honbun.pdf

FIEE 017) , THEE CATAZ ] O EHYR, TS

68

KEEHR No18-1 2020



SHEF6 (AR |, 73(1), 82-91.

PP SEAT - FRHRER/A - EEREDE - fa 5T (Q011) , (EROUK
SBT3 B SERROME & 17 LRI B3 B AL,
ARSI 6 (4R ,67(2), 1 185-1_190.

TR (2014) , TP H A& VW To = 7Rk - +
WRFENP— K~ v 7| OB, 71 I ERE,
20(1), 78-81.

AR (2016) |, Ak 27 AEEBGHA « SRR R
(Z WE H H 219 4 6 H 24 H)
http://www.stat.go.jp/data/kokusei/2015/kekka/pdf/gaiyoul.pdf

TEEMEBAIT (2013) , EHEAREEER SRt~ = = 7 U e
EO(ZWBEH B 2019 £ 6 A 25 H)
https://www.fdma.go.jp/singi_kento/kento/items/kento106 01 pO
0.pdf

A — « MV - ) IRTHLSE - Kbk X (2011) , i

DI HERERKT 28 Lk — R~ v 70 d
05, TARFRESUEF6 (ZARE) | 67(2),1 1431 148.

MR - HEE (2012) , Bk — K=y 7T OT VA 2B
T HRALEEEIGET Q) — BT A v O
AAFIRENH T 7 V45 77V 4 VAT L VURY
7 A G SCEE, 350-355.

HIFSCH (2008) , HEl T A TAZ—I HARDHEER SR, #rH
AHIRRF

RAFrEL (2013) , S CATAZ) D4 SOEN—EEN
IRSEN, STt () BERKEDI RS «aia=l
—Tay o FEFROF LD, x0T 7 EE,
pp-81-102.

(FFasZA 2019.06.30)
CESHIRTE 2019.10.10)

KEEHR No.18-1 2020

69



Tsunami Evacuation Considering Regret Emotion

- Development of Regret Map -
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ABSTRACT

“Tsunami Tendenko’ has been recently promoted as a principle of tsunami evacuation in Japan. However,
‘tsunami tendenko’ may cause psychological conflict such as “I could not go to help anybody though I could do so”
or “T have come to help somebody though I should have evacuated alone”. This paper calls such a psychological
emotion as ‘regret’ and claims that we should investigate critical issues and develop evacuation plan not only for
minimizing the number of fatalities but also reducing the number of people who feels regret. Bases on the background
mentioned above, we propose ‘regret map’ which provides information to support investigating problems concerning
the practical evaluation plan in each field with unique local features such as “‘under which social conditions the area
where residents faces regret would be larger’ or ‘how such an area can be reduced’. In addition, we show application
cases to demonstrate how regret map brings implication in developing actual evacuation plans.

Keywords : Tsunami evacuation, Uncertainty, Regret, Decision-making, Tsunami tendenko
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Research for improvement of provision method of

disaster prevention information to car drivers
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ABSTRACT

We aimed to establish an environment for providing disaster prevention information to travelers traveling by
car. A prototype system providing evacuation information via a car navigation system. The system acquires
evacuation order from the disaster information sharing infrastructure and displays the dangerous area on the map.

Forty-one monitors tried the system to receive tsunami and heavy rain information and evaluated its
effectiveness. Displaying dangerous areas on a map has led to the driver's action to avoid disasters. In addition, those
who were not familiar with the area tended to flee to distant places. As a result, the provision of disaster prevention
information through car navigation was generally evaluated to be effective. And, it is desirable to advise the driver

on how to action after receiving information in order to improve the safety of the driver and the local population.

Keywords : Evacuation order , Car navigation system, Tsunami
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Report on “Questionnaire Survey on School Disaster Prevention”
for effective management of disaster manual in schools —Aiming

to strengthen cooperation with the Board of Education -

Tomoko GOTO' « Yoshiaki YAZAKI? + Takeo ISHIBE?

! Earthquake Research Institute, the University of Tokyo (t-goto@eri.u-tokyo.ac.jp)
2School Safety Education Institute (gakuan-kenkyu@jcom.zag.ne.jp)
3Association for the Development of Earthquake Prediction (ishibe@erc.adep.orjp)

ABSTRACT

When a disaster happens, teachers are responsible for keeping children's safety, and children's lives must not be lost by human
factors such as teachers' lack of knowledge on disaster prevention and the inadequate dissemination of disaster manuals. In this study,
we conducted a "Questionnaire Survey on School Disaster Prevention" for the elementary and junior high schools, and the municipal
Boards of Education in order to grasp the effort and situation on disaster prevention in the educational institutes. As a result, many
managers and chiefs for disaster prevention are concerned whether their disaster manuals are adequate or not, and that the manuals
are not well known to all staff members. The survey also highlighted the lack of mutual interaction between schools and the Boards
of Education, and we concluded that these factors were the barriers for effectively managing and operating the disaster manuals and
disaster education. In order to make the management and operation of the school disaster manuals sustainable and effective, it is
necessary to strengthen cooperation and maintain mutual interaction between the schools and other related organizations such as the
Board of Education. Furthermore, it is questionable whether research on disaster prevention and education has been fully utilized in
schools and the Boards of Education. In order to solve these issues, it is essential to establish a system effectively and efficiently
managing disaster manuals, as well as systematically educating teachers and developing advisory personnel at the Board of Education.

Keywords : Disaster education, Disaster literacy, Disaster manual, Board of Education
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ABSTRACT

Japan Meteorological Agency began the operation of "information relating to the Nankai Trough
Earthquake" from November 1, 2017. However, although this operation has been started, local governments,
private business operators and residents were not determined how they would effectively utilize the information.
Accordingly, we conducted a survey in Shizuoka Prefecture and Kochi Prefecture about how people intent to
evacuate after this information has been announced.

As a result, first, "information relating to the Nankai Trough Earthquake" is known to half the people, but
they are regarded as difficult to make decision about evacuation even after this information is announced. Second,
if the "information relating to the Nankai Trough Earthquake (EXTRA information)" has been announced,
depending on the presence or absence of information from the Japan Meteorological Agency and local
governments, people’s intent to evacuate will change. In addition, the psychological cost from the anxiety about
staying in shelters or leaving home and the economic cost from the anxiety about protect.

Keywords : Nankai Trough Earthquake, evacuation, questionnaire survey, Shizuoka prefecture, Kochi
prefecture

KEFH No18-1 2020 105






EEG o CICEER R O#KZKEEREOAODHERE

ZREEHL - ATMEZE?

VLB Mg -
2TRUBLRS: T LAREREE TR

VAR YAy Mgt 4 — (yhada@yamanashi.ac.jp)

MIXERN

FNENL 2008 FE&5 E— 7 I AN QD REICA->TEY , B2 A0 HEE202 Tns, K
MFZETIE, WAKIZEDIRAKY AZIZEEB L, 2EZ S ONTEREF RBI DR KIE XN O A 1

FOMH R L,

1995 FELIE DOHER & F OFIZ DWW TEET A Z LA AN LT 5,

K XA E OFE LT, T 57 —# 13 500m A » 3 = OEEGHE (1995 4£~2015 0D
54E4y) & ETEEBE SRR AE KT — % Th 5, HPHER S 2T 2% AW OfE . 2K4E

TE IR B KO E0 L, 1995 AELAE—

A 25 2015 4E (15,225,006 185 * Tl

BLTHIML TR, KRN A DX 1995 4 (33,897,404
AN) B 2015 4E (35,391,931 A) ETIT 1,494,527 AN L. BRI HH#H0T
3,059,819 AN L TV D Z EAVUREN T2, HBEFIR

1995 4 (12,165,187

BIDIRKABTE KILPN O A O3 L O, 1995 GE A HRUEL 425 L | 2015 G B TlR/KARE Kk

PN BT 30 ERERFIRAS,

{RKARE DI TR 47 HEIFIRAS

WL TWD Z &R ENT,

DA A3 Lo 2 Jide 2 5 D KORIN S KR E S L TV A 01, IRK U A7 DWW

M DEH LN EA TND D EEZ HND,

F—U—F BKEREL, KEFV A7,

1. [ZLE®IZ

2015 49 HBIH - UESER, 2017 47 7 HJUNALER SN
%ums$7H%ﬁ@&kﬁ%ﬁﬁ%@kﬁ&%ﬂm&ﬁ
RARPEERPTISREN BEDO L D ITHEL TN D,
77 BEIE 2008 A B — 7 (N D R A TH
UR E%m&kmﬁ9ﬁA%@szé [EINT AT -
A O RTERFFERT (2017) O B ARG A DI L 5 &
@AmimﬁﬁiSQBEAifﬁwbeﬁﬂuL@%
FENDOEEIL40.5%F T EFA L, F L EilnbostEde,
MBI TPRITE T WAL, A 7 7EHOT
B4 2 LR RIAEND,

29 LB ENEDNI R A B 2 7o & & TREY
AT DIRNE ZAICADZFHEL, REOEEA Ny
ZIRT D). T A7 O R OBIRI3HHI 51, =
ILIZHANEE L NEEZXHND D, LLRRD,
BURIZZ Oz A TN D O TRV, 29 L7
Bk, BoKIRAKY A7 235 H L, RAKEE RSN O
AOB LM ERET D Z L 25 LT, AWFSET
%, AE7 S ONCHRE IR ORAKEE XIS O A 1
BLOMHEE R U, 1995 FELIBEOHER & 2 ORI

BREEA AL Bk, ~P— R

AT, A A

DWTERT L LEANETD

2. SATHR E AMEDLLE DT
KFEY A7 FHMICRET 25 TAE L LT~ — Richg
SNHAO, TROBIEREANDICET 2903 5, He
B5 (2004) 1%, BV AZFHMEOE 2 AL, @f
TEDEE LU IREIND N ZEEREANN & E
L7z, BEAHECIEHEE O RERER A\ O 245 L, w
B2 2 LIC KD ERORT vy VEHlINRTRE L 725
ZEERLE, KES (2007) 1L, IEETEUTEEC WS
—UEREL, Y NOANO @SR RL, I
Wi % A 7120 Uiz N0 - @i Aildn 2530 Uiz,
E+zGEE (2014) (3Eok, BKE, HEKE (B
FEMEE) . HERE (RIMEgE) | R KEOF P —
R 2O N OWRE AN EZRE L, 500 — RIZ
BRI THD AL, BARD T0%LL ETHD Z & aoR
L7-, ik « K (015) 1%, #E, dok, TwskEL
WErE LTREBEANZRET S LB, H%@Amﬁ
VIR LIEFBEN O OBRE ST LT, kS (2013) 1
iﬂdﬂ”@ﬁ%ﬂﬁ%7vv%mle4%%®ﬂﬁﬁﬂﬁm/

KEEHR No.18-1 2020

107



FUATFICBT 22 MROBKER AN ZHE L T,

29 LIEATIE D2 <1, A~ F— RICKT DIEEA
AaaRT5 2L 2BIE LTREY, ez 5
IO, b LIXFBERo A0 PRICES REMTH
NTWD, LLRRG, BhEExGE L ket
5 U CIRBA QR ED X O ITHER LT- D& i HhF

FUTE Ch o7, T TAMSE T, 1995 FLAED[E
BT — X AL, Y= R L ToKRKAEX
W& T, BAKERERIRANAA O N 03 KO R
FHIL., 1995 LR OHER & 2 DRHSE I HNTT 5 2
EEREMET D, SATHRIC 22 5 2 0E, BokegE A0 (OF
D, 2013) LIFFRTRETHDHH, Ak Cld—ixmre
HIfiE L9 S 2B 58 L, BAKAERIEN A O LIRS,

3. MiRAE

(1) ERAT—4

PGSR X A E OFERF I C T 57— 4 13 500m
A v a DEBFA Y (1995 4E~2015 40 5 4£5y) & [H
TEEFRRAEERET—% Y (B-1) Th D,
TEERE (EROENENR) 72Otz iioko
EARERSPIC S E, BRI EORY o7 —X
E LT, #ENERNCE G SN2 b D TH D, T —HHF
FUE 2011 A, T — ZAERRAEEEIX 2012 - TH D,
2015 FE/KBHIENUIE L, AHE LIS 2 I RIFARRERR IS
X B EAABE I DIVERL DM T TN D, ARIFZE Tl
FHEBE DR 2565 & U2 B AKARE KT — & & {6
THZLE L, TOEHEBEELTUL K& 22955,
1 DHIE. ERKBUERERORKAERIBEIE, f
DHFEREEZE L, K7 T ADOUKEHF LT D7
EbmAsT | AR R e E A R A LR
ZEEHELE LT, ARINTWDLHOTHD (ELER
WA, 2015a), HEEMBLIIERICRE <, BAME LK
W DD, fEERE L CEEETHL L0, A
OXRFREFE L U CIEHEESRERN AAE Lo — R
~APEGITHDH EEZEZBNDHENBTHD, 2 2HIT
FHEPRARRERN DI AARE PIRIX L, [ iR e LT
BHGENFIROT — 2 B SN TWDH 05 Th D, HHE
B NI IR /K ARE IR I RS E D BTV D
LIATHY ., —HAENREOFSLHIFET D,

(2) lx7kn_,\i REBERAOS L Uﬁ'?’ﬁ'ﬂi@%tﬂ
RAGERIENO NOIL, 4 IRA v = (UORS
#9500m) d & IRIKIERIOIRAKAE IR ) S 2 8HE L,
Ay va T EIORKEERIRT — & L B o TV D HEY
DOHREZES U AEFRESNC A O & 2 F 2,

4. 2H
(1) BKBEEREBRAAOS L UHEHFEHOHE
X-2 L3 1%, 1995 4E0 5 2015 FEI2HT CTRE DR
AIERBANAR LT, KBNAR ERES) & REO
%2 EEsROHERS . B ONR/KARE I g (LA

B-1 EEEdEEeRAR e T — 5 9

35,500,000 35,391,931 29.0%

— AL o EHAADHA 35,264,412

i

i}

Rl

35,000,000 28.5%

34,826,401

34,500,000 28.0%

34,294,943

34,000,000 33,897,404
ot 0/

33,500,000 26.8%| .,

33,000,000

-2 AEORAKEE RIS O OHER

27.5%

27.0%

() O>-FE M rtER
(K)IhBS O > 32 7 ik 5 S il

26.5%

16,000,000 28.5%
=
;ﬁ — (A - o« RIS 15'22:'°°5

5 15,000, 14,565,367_"..-""

9%

Cm
oy
@
°
1=
=)
°
S
o

28.2%

14,000,000 13,820,454 " 27.9%

13,000,000

= 27.7%
12,165,187
©-27.4%| N 27.49
H7

12,985,387
- 27.6%

() S e S T
() DD O I 3 I ik 62 %Ki

< 12,000,000 27.3%

-3 AEORAKAE DI A OHERS

T RN EES) & RE ORI D R
DU AR LTV D, ZOREE, KN A DR LU
B, 1995 FELIE—E L THEMLTWD Z Livbnnd,
BAREOIE, PRI 1995 4F (33,897,404 N) 75
2015 4 (35,391,931 A\) FTIT 1,494,527 AL, Xk
RS EOT 1995 4F (12,165,187 1it4F) 725 2015 4F
(15,225,006 145 FTIZ 3,059,819 HAHIINL TV 5,
Sk U7z & 91z, BeasE o A 113 2008 2% £ — 7 1238
N7 > TWNDIZH b B9, KIRN A D3 KON
HEIIEINO R 2128 > TN D Z LAVRENT,

(2) BKFERDER
IRKGHRIOMER 2 R CAH L 5, T’-1 ER-213, 1995 4F
M 2015 FIThHT TEEORKAEE KIS A0 &
WHAEOHERE 2 2 NEIUR L2 b DO TH D, 2015 FDX

108

HEFH No18-1 2020



-1

1RAER O EE DIR/KAEE KIS O N O OHER

BA: A
2KE 1995 2000 2005 2010 2015
0m~0.5m 8,796,444 8,929,950 9,061,023 9,131,882 9,160,053
0.5m~1.0m 6,353,645 6,437,611 6,547,328 6,640,350 6,670,278
P 1.0m~2.0m 9,522,894 9,638,611 9,804,404 9,942,279 9,990,398
2.0m~5.0m 8,596,010 8,660,239 8,783,827 8915574 8,945,652
50mBlE 628,411 628,532 629,819 634,327 625,550
ESci Y 33,897,404  34,294,943] 34,826,401 35264412 35,391,931
X g5} - 92,481,998  93,410,395| 93,775,317  93,630,402| 92,556,892
z-2 RKGHIOLEORAEERIBNAOHEEOHER
B4
BIKR 1995 2000 2005 2010 2015
0m~0.5m 3,147,480 3,370,388 3,579,521 3,769,564 3,916,019
05m~1.0m 2,273,896 2,428,564 2,591,146 2,751,451 2,862,021
i 1.0m~2.0m 3,416,753 3,644,194 3,887,094 4,134,209 4,292,030
2.0m~5.0m 3,117,090 3,319,682 3,528,584 3,760,873 3,899,271
50mBtE 209,968 222,558 234,110 249,270 255,665
iR L&k 12,165,187 12,985,387 13,820,454 14,665,367 15,225,006
X ighst — 32,221,029| 34,323,844  36,063,234|  37,621,192| 38,564,152
F-3 1995 A HHE L LImiR/KEE IO 2E DR/KARE IR A D OHER
B AL
BKE 1995 2000 2005 2010 2015
0m~0.5m 1.000 1.015 1.030 1.038 1.041
05m~1.0m 1.000 1.013 1.030 1.045 1.050
R 1.0m~2.0m 1.000 1.012 1.030 1.044 1.049
2.0m~5.0m 1.000 1.007 1.022 1.037 1.041
50mBlE 1.000 1.000 1.002 1.009 0.995
Rig N £k 1.000 1.012 1.027 1.040 1.044
Xigst — 1.000 1.010 1.014 1.012 1.001
F4 1995 A HHE L U TR DO AE OIRKIBE RIS O OHER
Bl
BIKE 1995 2000 2005 2010 2015
0m~0.5m 1.000 1.071 1.137 1.198 1.244
0.5m~1.0m 1.000 1.068 1.140 1210 1.259
R 1.0m~2.0m 1.000 1.067 1.138 1210 1.256
2.0m~50m 1.000 1.065 1.132 1.207 1.251
50mLBlE 1.000 1.060 1115 1.187 1.218
EEETR RN 1.000 1.067 1.136 1.206 1.252
X5t - 1.000 1.065 1.119 1.168 1.197

AN AL E AR R D & RAKE 1.0m2.0m D
9,990,398 A (4,292,030 ftt45) b RE <, LAF Om~
0.5m @ 9,160,053 A (3916019 HH) . 2.0m~50m O
8,945,652 A\ (3,899,271 fi#7) . 0.5m~1.0m ® 6,670,278 A\

(2,862,021 HH45) . 5.0m LA 625,550 A (255,665 1Y)
Tholr, F1-. BAKERIO AN « HEEONEAIE. 1995
2015 FEIZONT T EBIZRI L TH -T2,

—J5, IR, 1995 4 (92,481,998) 7255 2005
£ (93,775317) AETIZ 1,293,318 AL, ZDO#IE
JME & 720 | 2015 4 (92,556,892 N) Th-o7-, 1995
L2 L 74,894 AOHNNZE E > TS, R
(I T, 1,494,527 NEIIL TV D Z & 2Bk E 2
Ll WEREESZDIEA D, -, KM,
1995 4F (32,221,029 1) 725 2015 4F (38,564,152 i)
FTIZ 6,343,123 HEHHTIN L THR 0 | KI5 & [RER
IC—ELTHEML VD,

Fz-3 LR 1L, 1995 AU L LR AKEER D2 E

DRKFEERILNIA D N D & SO 2R L= b D
Th D, KIBNADIX, 2K S.0m BLEZFRE | 1995 4F
PIB—E LTI TWA Z ERNbhotz, 1995 44
L5 L, 2015 FFITRITH AL OHINEEE 1.041~
1.050 Th o7, KBANHEEIL, 1995 HFLUET~To
BKET—EH L THIMLTWD Z Loz, 1995 4F
ZRUEL 32 L 2015 T A IHER OB INERIL 1.218
~1259 TH Y | T X TORIKETIZZFEWER TN L T
WATER & 2p o Tz,

—J, Kb AOE, 2005 #0> 1.014 % B —27 (2
L. 2015 4E1E 1.001 & 1995 4F LIFIFRIFRE & 72> T
%o PRIBSMIERAI L, 1995 FELARE—H L THINL T |
2015 4RIZIBIF 5 1.197 Th-o7=, 2015 I8 5 XIN
EROMHENL 1252 THY ., Kt L0 & KIRNOHE
TERPRRENT LAVRENT,

PLEMG, KIENAMZE D 5T A DO L v ¢ i
AL O NNZNPEF IR EWFER L o7, DHETIX

KEEHR No.18-1 2020

109



-5 1995 FE L 2015 FEITBT HEENFRBIORKIEE XN/ DA 05 Z O E S 20702 bR
1995 HFHAELLT-20155FE £19954F

i DEPEILE (%) 19954 20154

RER | RKEA | RES | RES | RERNAD ([REREGHE] RENAD |REMEFR| RERNAD [REREGHS] RSO |REsMEEHR
A0 | #HEH | A0 | HEHR (N) (%% (N) (1350 (A) (%50 (N) (%%
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25 12.3%)  38.1% 8.3%|  34.7% 427,392 129,344 868,573 268,588 479,998 178,687 940,250 361,895
26 1.4%|  23.7%  -2.4%|  15.8% 1,129,056 433,786 1,550,545 548,537 1,144,330 536,588 1,513,106 635,105
27 0.1%| _ 18.4% 0.7%| _19.3%| 4,068,221 1,616,942 4,797,116 1,708,272 4,073,223 1,914,728 4,832,100| 2,037,526
28 2.1%|  21.2% 2.4%|  24.6% 1,686,221 607,221 3,761,179 1,280,396 1,721,793 736,064| 3,852,246 1595914
29 -6.6% 149% -34% 17.1% 316,800 101,719 1,124,262 358,151 295,762 116,865 1,086,114 419,402
30 -6.1%| _12.6% —12.9% 4.7% 326,309 114,287 756,047 252,551 306,530 128,633 658,569 264,343
31 4.9%|  26.8% -12.1% 8.3% 191,475 63,529 424,005 126,042 200,920 80,543 372,878 136,485
32 3.5%|  18.3% —11.1% 1.7% 214,563 69,561 562,653 178,878 222134 82,283 500,287 181,900
33 12.8%|  31.4%| -12.0% 5.6% 832,922 299,261 1,124,418 361,956 939,181 393,340 989,239 382,389
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35 3.2%|  18.9%| -12.1% 3.6% 245035 92,638 1,316,321 473,606 252,810 110,127 1,156,669 490,733
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41 -3.2%  15.1%| -7.7%| 11.0% 360,000 113,904 545113 160,010 348,382 131,097 502,917 177,681
42 47%|  22.7% -11.2% 5.4% 32433 11,516 1,513,483 518,635 33,968 14,132 1,344,143 546,872
43 1.5%  18.9%| —6.1%  11.9% 499,906 176,485 1,366,844 444,194 507,313 209,902 1,283,852 496,902
44 -2.4%  139% -57%  11.5% 128,141 46,449 1,108,686 390,266 125,107 52,908 1,045,066 435,148
45 -2.4%  13.1%|  -6.9% 9.1% 198,678 71,721 980,725 344,885 193,829 87,933 913,136 376,193
| 46 | 4.6%|  18.1%  -9.2% 3.9% 136,737 63,505 1,659,313 625,809 143,063 74,996 1,506,821 650,402
47 -1.7%  210%] 127% 388% 12,901 4500 1,260,485 399,738 12,684 5444 1,420,882 554,980
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Change in Population within Estimated Flood Inundation Areas

in Japan and its Prefectures

Yasunori HADA! « Masataka MAEDA

! Disaster and Environmental Sustainable Research Center, University of Yamanashi (yhada@yamanashi.ac.jp)
“Former Department of Civil and Environmental Engineering, Faculty of Engineering, University of Yamanashi

ABSTRACT

Japan has entered the phase of population decline with a peak in 2008. Therefore, attracting population living in
areas with a high risk of natural hazards to areas with low risk of such hazards and forming high-quality housing stock
are crucial. This paper aims to assess the population exposed to flood hazards in Japan and its prefectures and to discuss
the change in population from 1995 to 2015 and its features.

Areas included in the analysis are all 47 prefectures in Japan, and data used were acquired from the National
Census with the Fourth Mesh (approximately 500-m grid) and the National Land Numerical Information provided by
government agencies respectively. The analysis results obtained using Geographic Information System reveal that in
Japan, the overall population and number of households within the estimated flood inundation area have been steadily
increasing since 1995. Moreover, 30 prefectures exhibit an increase in population, whereas an increase in the number
of households has been observed in all 47 prefectures from 1995 to 2015. The overall increase in the number of
households, including the areas with a declining population, indicates that residential land use in flood-risk areas has
been developed.

Keywords : Estimated flood inundation area, Natural disaster risk, Exposed population, Hazard, Design flood,
Land use
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