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Abstract : Natural or man-made disaster has been expected to be one of the potential themes that can integrate
human geography and physical geography. Typhoons like Rusa and Maemi caused great loss to insurance companies
as well as public sectors. We have implemented a natural disaster management system for a private insurance
company to produce better estimation of hazards from high wind as well as calculate vulnerability of damage. Climatic
gauge sites and addresses of contract’s objects were geo-coded and the pressure values along all the typhoon tracks
were vectorized into line objects. National GIS topog raphic maps with scale of 1: 5,000 were updated into base maps
and digital elevation model with 30 meter space and land cover maps were used for reflecting roughness of land to
wind velocity. All the data are converted to grid coverage with 1 kmX 1 km. Vulnerability curve of Munich Re was ad
opted, and preprocessor and postprocessor of wind velocity model was implemented. Overlapping the location of
contracts on the grid value coverage can show the relative risk, with given scenario. The wind velocities calculated by
the model were compared with observed value (average R*=0.68). The calibration of wind speed models was done by
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dropping two climatic gauge data, which enhanced R? values. The comparison of calculated loss with actual histor ical

loss of the insurance company showed both underestimation and overestimation. This system enables the company to

have quantitative data for optimizing the re-insurance ratio, to have a plan to allocate enterprise resources and to
upgrade the international creditability of the company. A flood model, storm surge model and flash flood model are
being added, at last, combined disaster vulnerability will be calculated for a total disaster management system.
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eq. 4

v() : wind speed (km/h) in Distance r from RMW
vm ! maximum wind speed (at RMW)

rm : radius of maximum wind speed

x ! exponential determining shape of wind profile
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o3 wlolEE Mt A Hopde AT 4
S Ej, oleigh Fobg ARt & ofatishel A
o 2A% 2} Het,

5) mfey W meliw= 2olof Hat

A FF7E, A, BA7IE NS §
A9 wafjlg st shetd 5= qlom HAdn
& Agste] By wsjie 2 s Aol digt
A WEE HET 4 Ak g 23Rt ot
O|FFE EAME SHUS Bt AHE HF olF
B2 BAY o gloH, HEols A2 W TR gt
= A G& BAB 22 2 gFo] EHAY
o) FRE o]FE F7 HjAS BA BE A
ol A8t HEjlE mold = Ut
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2 7o) Az Wil we| Azks A4 ujn]
2 Q% & BANSS BT AT § HANS0 54

%2} Aol =Bl om FAFe] o= 43 %, v
719] Aol 65 % ~E2 2 Allo] EGirh 2 1]3
N T3] ubge] JEFuhs eist 214 A SeiE
ou|gte, Z4=ujsl W W FeiS ZFsIL glor
2 100 %0l 0|2 F3h= AL FAst Antolrt, &
grE o2 e gt AR A, F A 50 %
S&& vigol] 93t g3fjet deEu glengld B
Z4L2 Yuk A AR IA Hejua 9lA] gt

Z 03| 9] 50 % = Fof F3) ol B
9 o] thA| 2AE o] A7} Hopd AL W
Ao o3| Azt AolatAl 2AE A7t Ut
9 1494 Zo] FGAGY H3rt oE A
u]3] T3 7ol gt sl F7Hgo] 72 A

REES

n«,.r"/,

0 1134 Km

03 15, EiE H20] WE S&AL

22718 Mal TAAH 72=(1)

A9 AL¢-Eoke gt FAXNGY 937t E Ao
ZAEAHoR T k. ofefe] Al A &3 HE
off 81§ uin|9] Bl FAR G F3 AZ gho]
AR BAolo] 202%2 THfBE7IE L, AAAHY]
2ollE 15%% FHaB7bE T AR H o) Hfof 60%
Z grlEn 7ekxFo] 153% $E0 2 HhE i)
BE FALY ALl AR Ho) Ao T 6
Frol AA uidele] 73%, ARG ol 25%,
PR A A Lol 53%00 E0 0|2 F A Y
7ol o] Blol= 50% W =& Bri=gich

1% 159 Zo| mjafl o) m o] Aol HA| 2A e
39 &3 g8 TAE S FEALN] 2
3 Y¥kskE vulnerability curveS o] 7o B
23 2FHOE thoket AUl H2YE H3
N 7V AE FHA R ol 5= JA Hrk A

Zuet B3 Z] ¥ #2Y 2EX|E
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A W S SO 109 AP 44 FIHEOE S
SF02 Wiro] THF Zolch. HIHAQ W3 4
dzte] vLE B HRZ BhERze Wzl me
skt 7t geks 2, 49 B2 A

A A w32 =8 U

tla)
)
32,
e

u

6) AlAHQ| X EIY U 2ok

AHYHRE Futo g § B Ao} AlAE 729
SR Boke BEo] U3t BuARIRE Yo W
7| o] o} Theo Bl SEAE R ToA
F45) AAYNHL AT ATE 5=y o]
A4 2pake 24 slolelo|A3tate] X% o] &
ARRE ohEE 4 Qoo At gyalel
sob A S22 oiste] Al U ARl ZA
AR ARSI 2 BE tiuje Zojst Aol
o) &3}] 2005 B 1hu]9) BAF AlFol o34 7}R]
AU GEAAY §3} 24l B3k BAA 9 5
A B} 22k Abolat AUEES $AT A4S
Hgdto] 13 B AN @ SAAS TAY
4 99t

& Sajolol Tfdt 7to| WIS Sajo] BT HTA
& usn, gEsel gt SUHT SO 7sA
& 297 3 Qe b9l BE AdE)E S,
S&P', AMBest'® S-S E3t thold Bt Aduy
HER Q% NS B 4 gon, B4 Wkl
TN T3] HSE7} AHA EE BIAR 7R
T Qe 799} s} Hiek,

Y Hz FAYOR QYL MARATES E
st B A A"} 2 2di} X2 gRe} HEA)
AR YER|AJo] ZEHE Bz ALY B
oz Byrhe 4 9oint,

HA7HA) A AARe] A v st 1)
e 245 2goR msjd ANt vEY o
F4 0 W] vjE S Wk 7120 tha 255}

L Hojt}, E shbe wajol Aol shte] REAL
of Z3telo], /XYY W A2 $2E S
glchs Hoitt.

7) =9

IR BA| A el (disaster management system)-2
Ache] =A| SRR ohjet =7t AFollA Htel=
71539} A th-s3t7] AE SEALHORE J
< B0 B A7) o|RolA% e 5| JRE G
A" dol AESME 4o 88 B AAE &
o) EsHA A=z Yt 19

I, th2t 22 Asfol gt Aejsk A2
AR Ao i3t =05 & Gart gl

- Aeitate] g BolelA?

- AR} o) Aol DA} 7 Ro] B
77

5 Aot Aol E 5 27t Bagl

(1) XI2I8ixte) o) ofjst =9

£ BAoA = 5ol gt mde 71deaEe] 9
T Bl oEF F2o| AUrk. 2FHH &% 2
& U= A= R AR Yoo Al A2 HEE A
Fohe ATt R A2Erte) o] o Aol Fi=
71? e 2o BdE gEs A BEdRte] £
Fou} A2gkate] FA o= et 9 3334 of
AR BAE T3hs Ao obd AR)E &8, Al
o2 F3H7) A% Dt IS ok ket 2%
ol 4L & = AUrh = 29 A § o]9 mHlo] A §
Aol it sjAit Bt g2 2] 7AF &7
29| Agapgel B = A XA 4 qich

ojo} ZL AR o= AR H ol Hed 4
Ak, 2He] A 6 oY) Aol WA HE uf, 2
2 FHEE g0l 47 drigs 2] Yok
SHA} o] AJRelA ol HEol I Al A
7+ € A0) ohvet (& Y ) HE &
AL & FA7te] YBAM Ee B 7€
Ul ABE Hist] ARl e M &
= S "ot & Askes EolEs HERlol 2 HAl
E Axo|q, DFopEs WAL Hof glenz
ol =9 FFHE AZE 4 en o= BIe P
5ol v AdiH ez Ha7t e 4 vk
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A& AXFUL AZE dlolgHo|29 (7 E 7+
= Qs ek AlAEHA "t

ol Zt Bobo] ME/IEe] FE: e g =Y
3} ZkzZbo] 7R3 Ql= 71T 7HE S AnbE o2 o3
31 YA B, AE7HES Wkl Agst
dlojejo] A5 At AL MEsHAL Tt
& B HLE 2T £ EE BYUEREE YR
o] F= Aol At =X 02 YT 4= Qlc

A g HA 2L Aldolehs F7H3 AMS f1
w2 A ghels i dAke] AT BA Y olalE i I
old Moz FEEook sh= It AT
FojQle Zkzto] AEH AR Ao)E ol
ofsln g Fopd 2§ Algof st Hy-2 A 2AM}
ojae] Zo] glefofsitt, X|Er= A&7} ofr]oj
ojmgt B og FEHE AEI} YA, AR 5
oA, T2 HojeX], glojeHo]AR A E
o 155 o] QlEA|, know-where] Zj4lo] At
2 FRI}EE oot ARE 7Y ¢ e =t
WS A 4 9

B2 ATA Y] Aol EXuEE 229 fRE
FHE YEAEA T 5o AP4T} vjwate] of e
oJEE TEo] AlFetL ARE 7HEEte ZEe oY
Az2 Fo49S wole I gt ol& Y
A ZRe tist A7, & HEd| ol o gt g2
A&7 geja 2 o] Pastche|AE 2, 2005), 2)4]
A2 (data mining) Y= 729 dlo[ElE Fejnjst
R 2 HIA 7= T FA et FES a3t
(F%73] 9, 2004),

AR Aol ¥ Tejatn e mde ¥
7HA Agte &4 ARt ohh widdAQ e
w3t =elo] A Jte] gt B3 2de] o
£4E do AA ohskE Azr) 7MgsA o3
o, = AA7F At @ 4 Qo gEA] A7 s)
ol F439] AL ofth 53] oA
TAE 2dL A Ao 9| =43 E 5 g2
o, FAH Aute]oE BT 3] | A=A AR
off BHA| 29| 2714 Qg AR} A= ofof dict,

o

X2IgR7(Ere] qs H2|AlA” &)

(2) X2V Lo off THFERIAARS] J=0| &

=717

At s AT AP RY 22 AHH a48
FAREAR, UM AR, A2 E B R gt
g, Aot A7, A¢A9F Hih WY 9 L,
AL T4 A7 ASE A A-S AXF
Hol zh ;prol B4 didt SRR Fol F7} dr,
A9 ZFof e sHHES} T29} 3l
W= 9A] dZe2A a3 HHE7EE 4 Qi

o|2f3t 2 of) sh el thet 7| A A2 RE Q) T
4 BHs= =S 1, o HolEE Sl
2499 HErteAE AN & & Utk ox9
HAZUS A|A")at U290 DIS9} 22 Adtafaoll&A]
2519 27 GA] AP HAlAH o] ARt glon
=7H o, ARG Y] =7, £A4 A9 F49
A $EL B Lo Aol FHE AR Qloh Y

A A7 AF Yo F& guprt el B
9 Ago|H A ZEIRTA ) £4A o
Hhlo] A £ U= Y ARSA QEHo|&
GUDQ| AAet FEL R eate T +3sA |
o}, o] FEZ AHE 2l HLE HE 4 e 8
9 4%, HAZ AFRs A (default value) 5 T2
AE AATRO e =Y Hgojne] 2ax
{pre-processor of the model)®] H&o|t},

T3 2o ATES AR & A, wu
3} JYEE 58 B0 ANEE RSk BY
0|3 BZ7| 5+ Epost-processor of the model)
£ ARRALR 715 5o sttolat xeisiAte]
F08 Sashe o8 2o shold,

(3) O ZHHOILt XiisHoll= S XiE7t HRFII?

B A ME Axle ARIZ st gl vzt 71
< WS AL A ER F3A0] Sl ArT A=
o7k A . & 478 571 AT F7H A2
AR o FFAEY AHEAE A3 A2-AE
ool ma} Aoldt A&7t A-g-Eofok sk 4 A
oFE 7} 2ol mid miY W3k 4 Qe A7 HE
© G¥HQl 33 Asjad ZEAENE RS 7t
A gaw gl Az digt A4 AA7E Es€d.
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20|

HhHo| I7EAb Ee WA O Aol Al B
A Al F&EEte FEETE ABEE, HdEudk]
o, AR 2)3) S| 2T Aao] 250| HE Fa
o2 FAR R 2AT A7) - A= ik 7
Alo] 753t 228 Keisjotok 8 Zolc,

EgE ARt F Heol= ZE AAAS Hd
ANgle] Ao AR AR ot A EE Aot
EAE AYA F wet o2 A7 2 4 itk
E3] Ao 27] ®3F Afol7t §l& & Qle}. A7t
o] AnaEr} Bhe Ao Aol Axz A
A2 A" A ALY A 59 71 Ag7t
Fa% 4 97, WAL Ak A2 ol £ B
Shubd, e F3} Zo] A $EE 94E 9 i
2R 4 A7HEF Ol 4 Gl Aol A
BEY £55 13| Hrie AW EXNEL
o} 7r& 27} A8 4 9t

- A AP RAIAH Q) 7| BA =2 A9 FFAL

(common base map)
cEAGRES 93 229 Y Az A ApEsE
A& (input of model for phenomena)
- 3o &S Y3t 2o Y a2 A 2pEstE
ZLE (input of model for demage estimation)
C A e Wt Azl B Y BRE e 27
2 £8A 2 (output for estimated demage)
<A g 2 EE A3 doja, B, BFA
59] 2 &2} 7 (common base map for response)
oF o] 7|3, AR, A FHRER Aol
# A27} Way vy BE 2] FEHOE A8
£ AR% E45HA €

¢

3. 28

AR e B g OO SIS Al
) FEIold TEs AL 71E D AARkE, TA
23240 HTUET B GF FERR AR}
23 ExnEn Ha 5 A Aeld gl A
k2 S| QBY Qiolt, ZAHX) W AREAL
A g Azot PRTA D 7R HgEi A B

2T AR2 HE olFAR) et AR5 ERIAE
2 FAo] Eolen BE AR AU 1km9
Axge|g wgs o] EARY oo meldgof ARg
=ik

BE F4nde Hwdt 2de ohx|gt gF 9
F} - %9 FEXjolE AR T2 Aed YA
& Hgon gF F&0 o H3rksEuln-
erability curve)= 59| A B AL ofA|o} EF-HF
& Hgapon 1 Fowe AEHAY Y FRE
o} vl AEIAE A 2=, 14o] Yike
A AEFE2 A, A T3 D A AR
AAbel AdujRel ZAXE SR BRE g4
4 et

FT 27 AR FAHIGN TEoM B4
FAoz dlojg FAoA Aula FAoE EAF
AN2gle] B Faka ol Al =7k Adde
A2g]o] zulako] it =27} Ftgt ke glrk
(FEATY, 2005; A4l 2005), 742 x]214

£ o] g3t AR A AF Q] Ale7}L dgo] HaL &
A7b =3, Ak AEo] mizkEoRel gk o
g Hjo] o|R0j7 Zoz oAkt A|esto] 2t
A 4= Qe 71ode] FAHA P A= Y= AL
gtz ALzeAE Sgg Bo 4FHE = UE
Aog Az},

E

1) EFAE0] ZHatad Aid Asjol thu]ste] AR PALZE
HPAkS T 9ol BEALAEAA A& AA W
it F2 A& wd A=, ALxA 5o Aro| TAHTA
2Ya2s A3 At

2) 714 7129 B3 0E RE XEE e s Yo I
HE22 7|AH Eold 3 AHoj 2ok Al7HE ]
9| w9 g £k gt g Y HER Sl
Aol A Ao o]2& AY ARE BAlstrh

3) AlekAte] Fael AJEAY F47F OHE F$ AET9
AXE 223 a0 g [yt

4) gEo] glErdo)A & AH7| (oughness value)ol] H
3t A7= Munich ReAre] WEE A2 Wgof ul=} &8
3t
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5) tagged image file format
6) 212 = HAHHFHL 1km HAE FA8H= HF 30 0|E 4
28] 7| =g AA e R Bl TSR S WAL
2 JelE: JsdAs 12 29| vl A&shy,
2= Ery] WAREye & A TSk U
o] Haof) ulejate] E2le] i 41 AFske Wielth
7) Active X3z tto] AZ AT EALO A L3 9 FfRE ALE
o] TRl
8) Samsung SDS9] Rjotolofl A 24, A&, T, 2004,
9) Trinh Van Thu®} Krishnamurti2] 8£2] F&&S 35t
oFF 27)5}o] it A LGS 2o
10) 2l B Aol BRI B& ALty P2
FAo] Elof BlR A3t 4= I ER AnyGuideo| Wi
& Java ZRIOH OB ALt o ST 228 o)
2 Zg3grk
11) 2E4~99] x&20] W= ofefel 7ho) 74| 7140
£3FH T SgHEct
12) (913),90(£ %) ,95(H ), 101(£3),105(F5),106(F
), 108(A-2),114(85),115(&5-5),119( =), 121(%
¥),129(X41),130(&%1),131 (% F),133(H4),136(<t
5),138(Z3}),140( 41, 143 (), 146 (A ), 152(&
4B, 155,156 (3FF),159(F4h),162(F 9),165(F
F),168( ), 170(& %) 184(A|F),189 (M ) 3L),192(H
£),201(73h),202(%%),203(0] ), 211(21 A, 212(F
#),216 (e ), 221 (A H), 226 (H-2),232(0HH), 236 (F
o1),238(F4h),243 (F-2h), 244 (Y 4), 245(HF),247 (&
4),248(34),256(x2 %), 260(F-F) 261 (3 F),262(2
$),265(34HE),272(F5),273(87%),277(F9),278(4]
4),279(5-71),281(F A),284(A %), 285(F), 288(Y
), 289(4H3), 294 (AA), 295 3lf)
12) Munich Re, 2004, Measurements of damages of

A

Typhoons and Hurricanes, Technical Report Series.

13) EFA % o] A EAS T o, vito] o3t 2 1
S B7ISHAL Saelo o e 7ISske A
WA FRAE FAHL 227 UE 5 Sle A ohv,
ZEA % AR ARAHH A3 B7HY AE
x5t Yuistel £AE AgShe Zlolth

14) S&P; Standard and Poors A8 71713

15) AMbest: 18991 A H oflo|AHAE Al= AlA oA 718
ST FY 9= B 97 Y AE A Gl 7t
B 5o Agir BEY A& 5HRY} dEe, Al
zdgo] thgt ofafef wlojEuo]2g] &4 FEoiR7}
ot Bt YES Hovhe ab2tD AHIL gl
(Best News 2005,9,1 7]A}, Best comments on the impact

X2 ™2 71Hro] Mal HalAlad 25(])

. of Hurricane Katrina on the property/casualty industry)

16) 2005'd 129 AHH-GA AR SEAIYE AF2 2 5}
i zpdAsfol] gt RAAAE FriAdaeiALg
SEEER BT AYolt (aPEAY, ARAIAT e
HITA 2005)

17) U.S. Geological Survey, California Geological Survey,
Federal Emergency Management Agency, HAZUS
numerical modeling, http://www.fema.gov/hazus/pdf
/dl_hazus04.pdf
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9] st B XSAASEA]: e AP Al
T AP E A, 12(3), 49-58,

A2 - deAt - FRE, 2002, “HERLGIS THo @it
AT F=GISERS]], 10(1), 123-138,

A, 2001, dlote|nto| it AERAE o]-¢5 H¥n
2 BHE S Wek A7, nejoistE A STt
A=,

-119 -



eo|

297 - JY5 - AYT, 2000, ‘GISF 0|8 7kAM
BeiA AT A GRS 18(1), 11-17,

A4, 2005, “FHEee] @ WY hREB e,
53(10), 153-169.

BRI STIFERR, 1999, IR,

Albert D.P, Wilbert, M.G., and Levergood, B., 2000,
Spatial Analysis, GIS and Remote Sensing
Applications in the Health Science, Sleeping
Bear press, Chelsea.

Cutter, S. Clark, L. and Holm, D., 1996, The role of
geographic scale in monitoring environmental
justice, Risk Analysis, 16(4), 517-526

Seo, D, Kim, J,, and Chang, E., 2005, Application of
Nonpoint Source Pollutant Model, AVSWAT2000
to Estimate Pollutant Delivery to Yongdam
Lake, Korea from Its Watershed, Proceedings of
Wastewater Reclama-tion and Reuse for
Substantiality (Congress of WRRS).

Kwan, Mei-Po, 2004, Beyond Difference; from Canonical
Geography to Hybrid Geographies, Annals of
American Association Geograpbers, 94, 756-764.

Strahler, A. and Strahler, A., 1996, Introducing Physical
Geography, John Wiley, New York.

Sidle, R., Environmental Changes and Geomorphic
Hazards in Forest, CABI Publishing.

Thu, V Trinh and Krishnamurti, T.N., 1992, Vortex
Initialization for typhoon track prediction,
Meteorology and Atmospheric Physics, 47(2),
117-126.

Zeiler, M., 1999, Modeling Our World, ESRI Press.

A 2], 152759, AEA] RS 2 3% 188-5
7182 WA AlEL 9015 ] 2] 30} (O]9 Y: emchang
@3gcore.com, A3} 02—6300-6780)

Correspondence: Eunmi Chang, 3gcore 188-5 Guro 3-
dong Guro-gu, Seoul, 152-759, Korea(e-mail:
emchang@3gcore.com, phone: 02~6300-6780)

=EY
XXAAQ
=]

b

6. 2. 20
6. 3. 22

x
S

0
0]

b

-120 —



