REA=

ZEFHEFER O XKRIREGE

~ gAY A RETDFIEFE

T—ABLVIRET—3Z7HLV-

(ERRESE (REVKE)

"~

H BT E  $2 IR 5A % (Triton Re), Tae-Seok Jang

(Kyungpook National University), =3t

753 (NICT)

H28FEEF 1A R IEM R A EEFMEZLEDORLIMER

/4 O— 1\ LB BE TR 28 A



SEEHRE MR E F2[0 aj%ﬂ#
EF BHBHPCI VAT LRI A EZER RS
TEFEE (FIAZE TREIZEERHPC /ZT.L\
— iR Z%E (20154F10H26H)

=

=

R ERHFENMRRRES HFFES \ i
Bl ZF(EHKRP) BEHITISLU oo
Eaiﬁ-r ERVW-ZERFHIERO KRBT omisran
ﬁ i‘mi’jj ‘J / l%}f -|-0)*IJ /E%J ; liﬁﬁﬂ%#j%’?&;ﬁo%w:kwlﬁ kf

Ch BTAERRETHICICAREEN Lo
5

EARANEESZE (20165F4H278) s

el

I ERIEBIEA
AL Y TR FE T
£5 A



2012458298 201343H3H
2 B #HE 2 B ¥

AT
O O E}l: L E
' 2015412868
: 50135118116 FoRIEFESHVT7LUR
: H
: &% ET BHPCIEREERTZS WS

20124108 E%#TF% ‘ ‘

EIRVZAVIZET S 201447 A

WRIEFET S R BAA 2016747278
CLERE RErE S
e E N e o

NOAAE R 2014%2F  2015%3R8 B
ARATT S |lmREns  HRMR
DINE LS SH 2 e
20134F9H 20154%10H26H
RehixEd H REHi%eET BHPCIEEEM R
HPCIERRETR T E2l R RMES
: NS .
20114%3H11H

RAAKESK



H264E ET IR | % T BAHPCIERRERF ST

R hp140076

FiE4 F—AEELR—/\—a E 1 —42 X TF A
MET SR ZER

=2 Jith HA ] 20144818 ~201543H31H

FLERE |17,142/—FEFHE

ERRA 4 BEHtET 2B LURET—2ZAV=E

[l EE FE 4R 0D K

R

Project Name

Large-scale computation of geographical
evaluation indicators with socio-
economic-environmental databases




1T (1)

=‘FJ/'_|‘ 2B j(iﬂjffzk
S RAYN G D
DRFBE (M E=
Al H AR S _:Ijtgﬁ:fx)
75\|V|9 077;(0)%@/
EDZKEEZHT
LisHD T #H:=K
IAH5FEZITO

20124F58298 A B #FHE




—

—
o
R

.g—

%

MD17%ND A Ol

SA—RILLL T D5

%

H

—
—

3.3%l

*EE

2oL TS
8

—

*

2 1-32,1808 AHVE

SN

=
FIT

it

14-3 WEAY

YBHR 201 3F3N38 W

&N E
e~ tim e

== C RN DRB R BROIHECE
S BEe<O8~EN S Evmooin<
AP SVUBRER MY WHIEHKEROSR
HSMZA)RN S VR K" B
B EIDE T S ORI B DR
SRR [REDNA] LEEROOKRORE
[FR/AVERIDHUR PNE=HHHHED

l-".l .-_-ﬂﬂlm—

W R KRN Hﬂnn’mﬂiﬁm R 1 o W =02 E
.nf:m.t_n.ﬂ.v.«?’ Rm&ﬁﬁﬁ__ﬂnA &.HNF%EQ

B )
SO RN R R 6

9 <

m&mm 5 & S
1 )

wmwﬂa 3g -nu —..
&y Imzclon=z-02

ﬂ%! ) EeERHI=R AR
R v Tk I%wmiaEgar

% s

{50 5N M T
WRBCEINR
LA EST
WEThTE

HAT#M Titd

BN IIlK
EXRRERI N —CF
BR-REREEORER
EEHERICT B ERHED
s EHRMERERE.D
HEFQEREH (oo
wif) WAULREH

VORI B8
NwooR<LQiINla—~x0
olR<R" Hizeitig
TRINE LGRS R
HARRAISTE" B
HIEEF e » 01 2ot
SHEN <OCERRH
FONSRDUREEDG
S RERERLT B
{Emenn<Kloows
RO MR-
# =D 7 43
#49 .xﬂw%ﬁ SPEd
moR-{ R

EDYAROREERTN
SR TER-CNNI
KRMSRAPRRH0L Y
R’ BOBEEREOVS

k<" ﬁw, = ,?H&

201343 A3HEA B #H ]

#1 (2013)

22

AHEKRE A, *



*
\

Tsunami run-up events (>'=3m wave height)

PR . Epicenters of earthquake (>=M7)
P £ 4 sogong Volcanic eruptions (from 1000 to 2010)
2 "N {aga8512 ! ® Cities ey T




JROEIFZERMIIKTFET S

« FIECITHITAIAYR(C)

— Pop(c) L iEcIZH TR ERRICT oSN SR FHIMEIE

(ZEEMAE)

— Haz(c) fLiEclZHITHKEMNFEA

SC Y]

= (/\H—F)

—Vul(c) i EcIZH T D KFITH I D361 (HEgg %)

R(c) = Pop(c) x Haz(c) xVul (c)

Peduzzi P, Dao H, Herold C, and Mouton F. Assessing global exposure and vulnerability towards
natural hazards: the Disaster Risk Index. Nat Hazards Earth Syst Sci 2009;9:1149-1159.



 Vul=1&LT=23mE DI RD
° E%Eb- X@IJXOGDJLa*E:E)L)

PhyExp (c) = Pop(c) x Haz(c)
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@ National Land Numerical Information download service

About National Land Numerical Information download service

@ To the download service of JPGIS2.1 (GML) conformity and
SHAPE formsl data

=] tormal data

ta download

Please read the Terms of Use before using these services

This Enelish website for National Land Numerical Information was created simply for
convenience sake for use in Enelish environment and thus may include some terms that are
not official English translations. For the official Enelish translations of such terms, please
refer to other official documents separately.

newse have started to provide data in GML and SHAPE formats news

From April 2012 the data that was hitherto provided has been changed to a JPGIS 2.1 {(GML) format, and in
conjunction with this SHAPE format data will also be provided. Users should note that we will continue to
provide the former JPGIS 1.0 format and standardized formats for the time being.

The Policy Bureau of the Ministry of Land, Infrastructure. Transport and Tourism has, from November 4th 2010

onwards, decided to conduct a questionnaire aimed at users of National Land Numerical Information, in an

effort to enrich and develop the information and improve the download service functions. We look forward to

the cooperation of users in this questionnaire, which will run for the time beine. The questionnaire screen will
pp as d load data is ch . Please fill in the relevant parts, and download your data.

http://nlftp.mlit.go.jp/ksj-e/index.html
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NOAA Tsunami Data and Information

NATIONAL CEN

' NOAA ERVIRSNMERTA

NOAA > NESDIS > NCEI (formerly NGDC) > Natural Hazards

Search Tsunami Events
Search Tsunami Runups
Search Tsunami Deposits

Recent/ Significant Tsunamis
Tsunami Images
Tsunami Media Fact Sheet
NOAA Tsunami Program Brochure
Related External Links

Copyright Notice

Animation provided by Vasily Titov,
NOAAPMEL

NOAA > NESDIS > NCEI (formerly NGDC) > Natural Hazards

ER
Cl

S FOR
MEORMATION

privacy policy

Tsunamis Earthquakes Volcanoes

Tsunami Data and Information

NGDC and the co-located World Data Service for Geophysics compile a unique set of tsunami-related
products as part of a continuing program to support the interests of tsunami warning centers,
engineers, oceanographers, seismologists, and the general public.

Data

Global Historical Tsunami Events and Runups

Tsunami Deposits and Proxies

Deep-ocean Assessment and Reporting of Tsunamis (DART®)
Tide Gauge Records

Tsunami Inundation DEMs

Maps

Natural Hazards Interactive Map
Tsunami Travel Time Maps
Natural Hazards KMZ file

Images, Posters and Publications

TsunamiImages

Global Tsunami Poster

Tsunami Sources Icosahedron

Tsunami Publications

Science on a Sphere: Tsunami Datasets

Tsunami Travel Time Maps

Questions: haz.info@noaa.gov

Home | Contacts | Data | Disclaimers | Education | News | Privacy Policy | Site Map | Take Our Survey

https://www.ngdc.noaa.gov/hazard/tsu.shtml
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40 arc-minutes for latitude l | Lb X 60+30J =r (risone digit)

1 arc-degree for longitude c=(bx60+30-r)x30
10km grid square ——— 2RAy, 23— (6 digits) |longitude ~100|=u (uis twodigits)
5 arc-minutes for latitude \ ] f = longitude —100—u
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30 arc-seconds for latitude \_g % 60 +45J =w (wis one digit)
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Haz(c) ~ Pop(c) PhyExp(c)
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event e
. X
O
D(c,e
D, (C.e)
grid C X
X

2 5 P K B B B [ WGS-84
AEANCEHE

Let D(c,e) be a geodesic
distance between grid ¢ and
event €

Suppose X(e) and Alt(c) be
water height of event e and
minimum altitude at grid C

Calculate the number of
events n(c) satisfying D(c,e)
<= Dy, and x(e) >= Alt(c)
Estimate frequency Haz, as a
relative frequency Haz,(c)=n/T,
where T=1000[years]

Compute PhExp(c) =
Pop(c)Haz,(c)



. (&=
f(x;& u, B =—(1+ j
( ) 5 3
—HRAE /AL —F R DINTA—R(E Ay 2 cFIBF ED,,
(km)IZHTBE KR EX; (i=1,...N(C)) hoRALEF-IE
BERBFHE—AVNEPWMZRWTEEINS

(&, 1, B)=—-N(c) log ﬁ—(éﬂjﬁflog(u g(xiﬁ_ “)j

. i, j=arg max|(&, 1, B)

P. Embrechts, C. Kllippelberg and T. Mikosch, Modeling Extremal Events for
Insurance and Finance, Springer, Berlin (2003)
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* Probability density function 1

E(X—u)
) ] ] 1
@fﬂﬁ)ﬁ(+ 5 j

e Cumulative distribution function

. §(X—p) G X— p
FOXGS wp)=1 = 2641
(X: &, 1, B) ( + 5 j exp §§+1( ,B(2—q)j

g-exponential function

exp , (x) = 1+ (q—1)X)is

Constantino Tsallis, Introduction to Nonextensive Statistical Mechanics:
Approaching a Complex World, Springer, New York (2009)
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A=0.01

INTA—FDHEE

&
g i p
(a)Kaisai 0.733557 0.010000 0.230741
(b)Haneda 0.784179 -0.000249 0.493063
(c)New 0.469640 0.010000  0.284496
Chitose
(d)Centair  0.865876  0.010000  0.153809
1]
(e)Naha 0.787768 0.010000  0.080989 3
(f)lshigaki ~ 1.414450 0.010000  0.056215 |
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X

mean
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Hazhigh(c)

& =

Hazard

HZs 5

A=0.005
D,,=10km
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Physical exposure
2010 Population census (population)

population

32 079

eF_high

eeeee

(RF A

PhExp(c) = Haz,;,.(c) x Pop(c)
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Physical exposures

2012 economic census (# of workers)
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eF_high
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PhExp(c) = Haz,;,.(c) x Pop(c)
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Physical exposure

2012 economic census (# of firms)
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PhExp(c) = Haz,;,.(c) x Pop(c)




Physical exposure
2013 accommodation survey (# of travelers)
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PhExp(c) = Haz,;,.(c) x Pop(c)
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