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» sl oF 34809 ¢
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o A AARCR 71FHslz 2et Tlal| Wlwe} Ry} AR 9lon, BAF Fart A

Fehe 2419
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Source: EMDAT (2019): OFDA/CRED International Disaster Database, Université catholique de Louvain — Brussels — Belgium
OurWorldInData.org/natural-disasters/ « CC BY

KIZ: Hannah Ritchie and Max Roser(2019)0iA{ 2|
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Source: EMDAT: OFDA/CRED International Disaster Database, Université catholique de Louvain — Brussels — Belgium
OurWorldInData.org/natural-disasters « CC BY

A}= Hannah Ritchie and Max Roser(2019)04)A 2|
I 2% 4-2 | MA 2RA#fs 2 QAUSH Z44[A m|5l (1980~20185)

o Ehlfgt lulslE aefabd, SAlofuol, Holrle}, efzelrh Ao FHopsjrkar 7k
3L glont, B ool Sejuelel Alslel A dlshtRs vlasky] $lsir AR
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o 20179 7IES =2 A 10 thAlsl & 7P 2 7BAA Tl & AR vls sl

7tERY, i BT oA, v= S Ay Sl =
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vjzze] AfsitEe} ASp IS R 2k 249
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EEBIELESCD
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| 2019

B Average

Number of Events

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Statistics valid as of july 9, 2019.

KI=: NOAA NCH, “U.S. Bilion-Dollar Weather and Climate Disasters”, 24442l: 20198 12,

1 23 4-3] Oz A FEARIE(1980~2019F 6F)
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® 2017

W 2019*

Billions of Dollars

B Average

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Statistics valid as of july 9, 2019.
*Cost statistics not included for Southern Plains Flooding (May 2019), Midwest Flooding (March 2019)

Kz NOAA NCH, “U S, Billion-Dollar Weather and Climate Disasters”, Z4A#2!: 2019812,
| 38! 4-4 | 0Z zfikE|Eel (1980~2019 6%Y)
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O vz deigeAEEnY A9sn 85 2 A
O PIFE RE Aol thete] AR, TR, AP, AL, 719 o) et

= E RS TER 98
O QMY Adwel FLEel S|P FEMA Federd Emergency
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o APPARe] thg-s#S Hofu= ARzt et 7d-F FEMACIA thee] Atz
£ ARkslaL, Aol AT ofe] HRRAjo] AdETdd Qe AR
o At

O FEMA oxHfR(Homeland Security U.S., 2018)
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3 g B A defEe R

» FEMAQ] 3AIAE 20208 dliHfEE & 9219 @3(111% 5,0009 )

» ARkl Hnet discretionary budget authority) 5179 €622 6,0009] ), F-AF
e 9 H4] 149 22233 5,0009] 9, ofFHIE- B 2B R 1519|182 3,0009]
), o] s6efdei6 8,000 ), HAw Zel, wiw ogl= A7 lEo® =]

X

e{(Homeland Security U,S,, 2018)
A A AR FMAR $HOE 29, ARAS) BYS R
FAR 9 AR g o] 7bHoR A
o FEMAS) sl AR
- Al R T A% SR A FEINL A T 15 olufe] o}l
o v IS T WAstel 3 Tete A
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S0 EoPHR JelgdS

O w= 7132 (FEMA) o] FoHAIS L] mI=e] Ake)Z] #eFd(Social vulnerability)
= ds] g =9
o wlE MR7|1HE (018} FEMA: Federal Emergency Management Agency)ol|x] 7]9H3}
ek ulal ARB|RAS Q15 A1) FHeHd RK(ol8} SVI: Social Vulnerability Index) S 713kt
O AREH FHobde ArdAE E QA AW FoE QI oF 2E#2o] AHS
QRGN ek AFrUE ] @S oJn|3h(Flanagan et al,, 2011)
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AEHA] gob B2 TelE U

3. 712t BEY IS AR UlE AT Dol LFHUJHE XA
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A 3 ke AEEE 24
O = g8ty 2Hed /g dgke vt 25
o ZUAAe gk Tleiyti AR ES el ffE) 271 1N, A, ok (el
3} MD-FDA, Multi-dimensional Flood Damage Analysis) © 2 2FAETE7} 20006dt] S0
v]= HAZUS-MH(Hazards U.S, - Multi-Hazard) 222 U] A28 ol =915+
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T St AR S AAE A TR SEihte A R <1,
g, U5E, 7HARY, 1A, w784, S3APAE, 7E 2 e e R U
(VAR 1985), FEER ARfAR wsitns Frkste] APITHEVEARE, 1993)
o] % T ellA QIH, o]AR, T, NEE, FAA|, FEAEE, Vet Fadoz
ek A AR Hsfaor 343 s ekl vlelE-S AlslE el vhadato]
HaftRE FETHEVEEH, 2001)

71& A alaiAtse] S8 whell BRI (MD-FDA) o] iR (R RS, 2004;
AR ATH, 2013)

T S0 BT DRI, ARV X9} glsiA o] FXREEE sk FrA
“gate], 2ol Bh= Tjaihg-g ARl wate] AulelE Abdehe
AEERE 2, 2000). AN} Tlef A o] FIHHRE FHste] Bt HEet )
A 2ol 7hsstes JHE(FES G, 2012)

U] AFRAZAIITES A3t G| Al R SARKEHANRT
A4, 2013)

kel o] JitE APduE] llER] AAZ}F =] Al

TR of Akl SlafalEe FAXAE, 18 U AR, T9A A, 52
B), ARAGGEE 2R © Az Rho g F STHAR ERE. 1 9ol WE Akt
= 0 g oAl Faf, AP wjsfel] HIEAEE Fate] ARlels T Al Fsirt
A F 77 FefEEe 2 FAAREHARIE AT, 2013)

UGl Bk A7 Bl PSS ffal AlsiEAE QlEe] 72| Hado]
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U shel sskie wEREe 24

O a9l ssfivre e Aldzert dd= st 25
o afe] Z=rolM= e dsiEd e ffsl s =L, vjsitdEAE o
Eg 75 4 HolH 75 5 71 =8E 71eelal e
o 39 e AREd AlHE wv|= HAZUS-MH(Hazards U.S. - Multi-Hazard)}
PHRILM(Public Hurricane Risk and Loss Model), TH¥F TELES(Taiwan Earthquake Loss
Estimation System), Y'9#H= Standard method, %=1 MCM(Multi-Colour Manual), &%

FLEM(Flood loss estimation modeling) 5-°] JS-

(1) v]= HAZUS-MH(Hazards U.S. - Multi - Hazard)
O ARPEAAAS] H=t lzete] =ulA 3 B ERE Fgchs W
o n= 7 |EAHFEMA)IM TAE 35 BP QS A=(DFIRM: Digital Flood
Insurance Rate Map)S Afsis=2 24 HAZUS-MHe]| 2-851e] Aafi=a71= sl Qe
(FHAREA AT 2013)
o AehEAT QMETE 9 AsiTshd
s APE FAl2) ORI} o8 BHe] U kiR L
ORI, BRAPE, TSI, SIS, BN, ARG, 34,
., SRR, TR ofg, Aolg, S, TR, Sk,
A, FehEd AeiiHe Aol
- Rl Aek AETERS A% 4 A5 5, AR, TE /1%, 32, 40
g, Asts WA7EA FEH] o] A& FxE 3 =76l gl e
aeS wtgste] vsiads AT 5 JF(FEMA, 2011)
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> BNTQ): 600~3,000% FHAT ©9]2] Census A& (Aggregated Data)2} 71 EA Y
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A5 (Site Specific Data)& ARSF] jafa2E Falii 4]0] 7Fs3HFEMA, 2011;
o|Z3] 2], 2015)

> 71E tlolETE B8 7Fs s atEste] 75 tlofEl= 2 BRTIHelN 7|5 wst
i & Fshet] a9 T2 o HiolE 5l B2 AR g

oflike] Fast AAA(FEMA, 2011)

(2) W)= PHRLM(Public Hurricane Risk and Loss Model)

O ml= threk Rtk gsk= sl ofgh dAlA S HaEds A 9

i
Sl

> RARg) ERelth F o) SENSGp cod)E BARSIR SRS diSshaL, ol
QU5 74mo] ot} weld Tshe vl Ay

s AETzE DEHIUR ABTE, FARL, HEE 314 AL AR AL
ATTR(AEE] B Y7y, AR YA, TAAREAA 9 T, oY
AL TR, AL, WTEE, v, A7) 7)) 9 )T 5)

> 7} GE g 4B ReEe] We) 9 Fxol el vlgo] 9, Bl AR

» AP e, SRt A|He] RIS, Akl thet Bdw Aks, YSEASA}

ARE HEeR ve7t dldEe A9 EaEe APdRFEIU, 2013; HAEA, 2007)
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(3) W9t TELES(Taiwan Earthquake Loss Estimation System)

o W= HAZUS-MHREES EUE thute] 54 748 uafdl 38t2el s S35

e AR, AR g ke AT @ AT
2012)

o SMlEe] £F7x 3 &8 HoH 7=
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tgte] dubraEE EFAA] GBS(General Building Stocks)ES 28

> ZEE T MBI(Model Building Types)E whdos 728, UixbdAM, 8wz 78,
T2 I RR BHERRD), ZHXAL - 5 A9, A 2HHAD), FETeEx
(AL 5 - AP, ZePIE ZIREXRD), BIHETEHE - A9, HIRA Ma(A
3), BATARETHIL - 5 - A9) =M UkPAMEEE 7] 3L 5, st ARl
Al(pre-seismic design))Z TEBRosyidi et al., 2008; 742, 2003)

> AT ASAE, ARILYAY, FAEI Sl osf HAHE AL

» HAZUS-MHS} AR tlold] 25 2b7] whzol 7 Iktel] 231 dlole] 753 wehgh

SrEslol Bag

(4) vg@#= Standard method

o vldst=s AxmHo| sl e JEL] 75 54 ulinel] 37 vsiEd

tlo

sk Rds SAeE Ui

o IEEHE MlETE 2 DsA

o1 wlahgel 5ol TFse P
o EAolg cliEe] AREF
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o] 14
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> oy W A Sk 1ol AT Al
> QAN EEQERAA B8
> ek Akl AR AZEloIN sl At H

> Aol Ak e, it shs, FEEH, P 9 ks 29, i wdayt

o 7I& 75 HolEek
» EX|o|g: ylgdet= 5A14 A8 CBS(Centraal Bureau van Statistiek, 19963 155
A
» olxzk YdEE F71=E dlo[Eu|o]2 NWB-W(the Nationaal Wegen Bestand, 2002
9 75 A8 AN
» 7 FASE FAEBridgis, 20009 TS A4kl S8
o T4 A% ArelstEe) 44
> liEe] she|ae sis) QlHdamage facton, €] 4, W9l Aol slaigele B

sto 2 Z=ABKKok et al., 2004)

(5) %= MCM(Multi-Colour Manual)
o e MOME FHsh derNoE WS £Ug Witk T2y
> ARS]ZREAP o) thgt Erulsliel AREIA 0 IgE Ak QMIE el ZRkekA| $dar
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