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Abstract
Typhoons can cause significant financial damage worldwide. For this reason, states, local governments and
Insurance companies attempt to quantify and mitigate the financial risks related to these natural disasters by
developing a typhoon risk assessment model. As such, the importance of typhoon risk assessment models is
increasing, and it is also important to reflect local vulnerabilities to enable sophisticated assessments. Although a
practical study of economic losses associated with natural disasters has identified essential risk indicators,
comprehensive studies covering the correlation between vulnerability and economic loss are still needed. The purpose
of this study is to identify typhoon damage indicators and to develop evaluation indicators for typhoon damage
prediction functions, utilizing the loses from Typhoon Maemi as data. This study analyzes actual loss records of
Typhoon Maemi provided by local insurance companies to prepare for a scenario of maximum losses. To create a
vulnerability function, the authors used the wind speed and distance from the coast and the total value of property,
construction type, floors, and underground floor indicators. The results and metrics of this study provide practical
guidelines for government agencies and insurance companies in developing vulnerability functions that reflect the

actual financial losses and regional vulnerabilities of buildings.
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Analysis of Building Vulnerabilities to Typhoon Disaster Based on Damage Loss Data
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Figure 1. Research procedure



=}
=

2. AdA ] Rl A 2
21 F2 o sig

7|1 tollMs Bl <13t misfol] ek Aot vl
ol 1973 71 A3 APAl| it vp2] A5l 4=
pom AR F4 o= BiFe tiek e Fod 3
ST diste] wie] S, S, ASARE 3 A=Y
HE aefste] s Ashe] Fepdel gt 4wt 19
e i mhdo it A7 A3 S RAeH2-5). E3
LR QIR Ao Holo] AP 7Nk Afsereiet -
F B Al A B 5l v AeulEl ¢S s
=3 =t

o)
H
ot
)
)
ik

Table 1. Summary of previous studies

Researcher Contents

Kh i -
anauri and Suggestion vulnerability factors of buildings to

Morrow windstorms and insurance loss estimation
(2003) [2]
De Silva et al. Analysis of spatial dependencies in wind-related
(2008) [38]  housing damage
Vang et al Analyzing typhoon damage by path and develop
(20?6) [4]' to prediction model for building damage ratio by
using multiple regression analysis
Analyzi he fragility of buildin comparing a
Lee and Ham nayzmg the fragi ny q build g by paring
relation between statistics of wind loads and
(2011) [5] ) L )
resistances of building claddings
Estimating damage costs from natural disasters
Lee et al. based on river length, maximum precipitation,
(2007) [6] financial independence, and disaster prevention
effort
Choi and Seo  Analysis of the effect of urban characteristics on
(2013) [7] the mount of damage loss by natural disaster
Choi Analysis of the Influence of urban land use,
natural factors, and social factors on urban
(2003) [8]

natural vulnerabilities

SRt 72Tl A Sy HRrlne] 2
Azzo] ofgt wjs) LAlTole] Akg-o Aol dojol
HlEe) S4Rke Bgat 5%, B2, Bl 5o ]t

APdofRE =@ oils APl e Atela 8233 A}

531

AT AT A3t} A5E HES vl 240
s JRE 7MoR g giFe] b &4 izt o
&

ATE2 G A1) A9
ARl EAT Heol 471, e Aol wet =iel 2-8s)
Zlole A 2ol 1ol =uiollM AR AAE Y =
= gaf dSids 52 Ut Sl

2.2 Tpeixjs =

ArAAfel e 2p el «1F 2] ke A& 5ot
A s HEs T 7heoles W sl 7|
Z qlagjolr}, Z7|ofl= mdle] A=y R de ARSE
2] Fg oLt A0l Andrew (1992)E A7|2 257
AlRstlom, 2 S0 7l WHow wdly 7o)
A 7hA =t E38] 1990t o]%- ul=gojjx] AR s
TS S B EARe7o] A HshEA] Heh A
et ApAAfele] 2l FrptHof| tigt 87 STk
CAT Xd Z-82] BoAS 7HAA =iet vl=e A
A (FEMA) o] i34 CAT 2Eel HAZUS-MHE 7
Hrajo] ARESAL QAL AR AlA Zh=re] AR, HFAL AfE
FAF (Reinsurance) SolA CAT HEks 2851l Qlrt,

CAT R4l 7|2Ao7 sjAE(Hazard), =4&
(Inventory), F°Fd(Vulnerability), €=41(Loss)o] &
=2 FdETH2l.

=
A =

A= a2 A F5, 7IZE
Ao P A=E dlSP| sl 8t AER
o= WA Aol BAS Flo] 2 4 Qlk IA
A Hlo[E=AE ofe] 23k Sl M2 Ade] THEo]
A ZE RS AA A9 e vehdin, e
= A2 A[F, A, SRR E S A2] S3t Zo) v
g Js Ton U5 APkt S8% 2=
ARG,

7|\to

-

A

i

upgat

222 BEXRE BE

58E BREIA AHEEE 545 YAAERE I
Hho g QHHS 9 F4 5F &85t 5359
TRALE AESE(YE, F48), AEEFER
YE, I EX 5), A5dE, A5E ¥ 5o=
w3



Analysis of Building Vulnerabilities to Typhoon Disaster Based on Damage Loss Data

1o

~
o
&

oZ.
T‘ﬁ
°
(e
o
f

M o
J

v
5

i T
o T

A

oAl WAL, Z1SE £A] sl 1%
ke T2 4 Hofe] W B Holel] Aol
2opg 7159 AUwrt A G W

lo ¢

224 &4 RE
&4 mEe A AR A 4L
B, el 5 BEA
AP ek
B Aslel A9 el2a Bk s mE
gollX] AR B B2, $4 4R 5o 4
Ao} A58 2, M, 35 5o BAES P
3, Flopy BN AR (S Yol ot B
(AZE )9 S ofZslel, LAmEA A4
2 0let AL AT T B

T a2 h S =

}_cho

i)

=
T

2.3 Ajoixfs ¢l HEkst

211 Al $1E B digh =287t SRl wket
dd It (Vender)+= 48 23 A7HAIR), 2|A3 9%
2 ] EFARMS) 59 AR shal 9eH9,101. ol
Hae A AA BEAR; AEFAL AL, A,
B, 3=, AR, BEYlol= & AdAAEe] HEEE Bt
517] el ARgdhe ALE ARSIl gt
Zolt}, At ATt ETE vR| o] S4 B
50| 7 o83 = gl Aol TS SAE =74
T mdkS sk B 4= Qe AE HHE]] AR
SN Bk Aot =it glon Hyty 7t st
Uehs sHgEle] Q. olE o] vl dE, S92 51y
Akjo] a1 ALAAEle] Ao et By |G| 97t
Wol w2 iy 7]¢Jo] melS Aulslar Qo vhd wlgt
A3ME AT 5= Sl Fa7IHeld &A, ol =7t
0]9)9] A} w7l= o] AlFEls Wit HdS F3 3
7Fe o= 9lal B9 7RI} mdlo] H8E|X] o= 299
A H7hE a3 EAPL E 4= Qi) 7|20 &
Lt ARgSle] $8e AAshe A sy A
7F AR, AR ASe, ZEZE| Q) et 350k ndlo]
A} thE 4= Q7] wiRolt, ol BE s SjAE

532

wgel Ao SIES APal Bl Siet %
HAQ ®dlZ W5k A3 Higit

gEZA o7 ul=o] HAZUS Multi Hazard (Multi
Hazard, MH), Z=&2|t} #9] Florida Public Hurricane
Loss Model (FPHLM), ©m] A]99] CAPRA (Central
American Probability Risk Assessment) 52] Zglo]
Asle] low Al Aalel 18 | Bk o)
T, ks 918 A Al S e ] e 2l
2 SRk, o] mEe Al Aol A7, B 2%
S Rt =7t T A ARS] AoflA] AP A wjsE
B7keE 4= i, SRAJRE of2fet REES R YRolA o
Folof & FgE| W3t BES] FAE BF A of|A]
&4A vR=E AAEA g8t A THEY:
(Katrina), ofo]=(Ike), At}(Sandy) 5 7154]¢! &2
Qlo] AR T o] et AAd SR HEAREC| &
= DAY, afollA Aopd2 7|9ES KRS} 8
Z7gsfioF TH 11, ojof whet AR} AR FA S o
& o] AR QIgh o] thulal] | agee] 24l
AsE arefste] 24 9 HekshA Hok, E3F oleRl =%
ARl Aoz <Igt HsfE 2|4slstr]| flaf 24 7hest
At 1t A JSIE A H=dl T4 =%
o] 715 A TAR sfo] 7|EA o m At 24
T M= o] 282ttt Atk A9
A S B RS Acke 78 ERIE F shio]
HE®m, v, o0& A= &
, REFER] o2 A g
A A e Bt RSl e )
o}, 7]E9] WARE STl Ade = Qg &4 75
o[2|gt CAT gJ2= FA419] 7|iho] HEg =9 At
Aok A2 e g9t HER e Adske
o] S83F 7|ofE gk, wiha] ol dA] Sgt asiE Aefst
I 2ol S4E Altehr| fleiid= S50 Afstoll thgt

=

a2
o] Wasj},
3. :HFe A HFAY A=

3.1 E{Z ojo| 7=

e mwl= = el gsiz 7Y 341 71 =379 =
2 olalo] FruElE uju|2 Bl Swo] Aptos HRst
4= Qlck gi3E ijuli= 20039 99 4 - ol dfjitol] Aty



: /"
® Tropical low pressure

© w (17-24m)

© v (25~32m)

§ s3-43m)

° VS (4485 Up )

a | b Temperate cyclone

South Sea

Figure 2. Typhoon Maemi’s path

Table 2. Loss records from typhoon maemi

) Total  Claim Payouts (Mil. No. of  Claim
Province
KRW) Payouts
Gyongnam 11,075 107
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Table 3. Descriptive statistics of the variables Commercial building
Variables Beta p
N Mean Std. Dev. Min. Max. Coef. Coef >i7] VIF

Dependent Variable Typhoon Info.

Loss ratio (%) 213 1.68 521 01 47.11 Maximum wind  speed .083 .060 566 1.022
Independent Variables

Total vale of Distance  from coast -.012 -.107 301 1.031

) 213 2453746  31,715895 100.00  358,397.00

property (Mil. KRW) Basic Building Info.

Construction type Total  value of -3.166e
(number) + 213 1.31 0.75 .00 4.00 roperty 05 — 564 000 1.041

Floors (number) 213 1375 9.04 100 30.00 Construction  type 1.094 217 037 1.037
floors (number)

Maximum wind Undergroun  floors .082 .068 771 1.242
speed (m/s) 213 36.48 123 3024 38.56 N 57
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H oA BAEE 2 24 74 21370]1 Table
32 7t A7 £ gigt 7w FARS UeRhdt
4, ¥X23}

4.1 3HEN d3

Table 49} Table 5ol|A= AFIAJ T} =214 9] e
o] o] ejZ QA0 7| EAEQ A0 £AN|Eof st 3]
A Ay g YERHaL Qi

Tabic 49] 24918 15 37 #AI. 299 K ¢

L (.345=2, &A1 B89 ME 2 34 597} 39 mda
71 5 e UrEPﬂi‘:P = 74 Zel Wik = &
AETI| 9} AE 93O glE aalo| Uit Az Z|okA]

534

model for residential buildings
Residential building

Table 5. Result of the regression

Variables Beta
Coef. P VIF
Coef. >|z]

Typhoon Info.

Maximum wind  speed 481 .582 .000 1.106
Distance ~ from coast -.014 -.259 .000 1.043
Basic Building Info.
Total | f -1.327

ol vale o °  _40 00 1080

property -005

Construction  type - - - -
Floors 034 175 .024 1.039
Undergroun  floors 023 .011 714 1.051
N 156

F 46.994
Adj-R® 0.579
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Analysis of Building Vulnerabilities to Typhoon Disaster Based on Damage Loss Data
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