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Abstract The frequency and scale of natural disasters due to the abnormal climate phenomena caused by global
warming have being increasing all over the world. Various natural disasters, such as typhoons, earthquakes, floods,
heavy rain, drought, sweltering heat, wind waves, tsunamis and so on, can cause damage to human life. Especially,
the damage caused by natural disasters such as the Earthquake of Japan, hurricane Katrina in the United States,
typhoon Maemi and so on, have been enormous. At this stage, it is difficult to estimate the scale of damage due
to (future) natural disasters and cope with them. However, if we could predict the scale of damage at the disaster
response level, the damage could be reduced by responding to them promptly. In the present study, therefore, among
the many types of natural disaster, we developed a function to estimate the damage due to wind waves caused by
sea winds and waves. We collected the damage records from the Disaster Report (‘'91~'14) published by the Ministry
of Public Safety and Security about wind waves and typhoons in the western coastal zone and, in order to reflect
the inflation rate, we converted the amount of damage each year into the equivalent amount in 2014. Finally, the
meteorological data, such as the wave height, wind speed, tide level, wave direction, wave period and so on, were
collected from the KMA (Korea Meteorological Administration) and KHOA (Korea Hydrographic and Oceanographic
Agency)'s web sites, for the periods when wind wave and typhoon damage occurred. After that, the function used
to estimate the wind wave damage was developed by reflecting the regional characteristics for the 9 areas of the

western coastal zone.
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Fig. 1. wind wave damage occurrence district(the
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Fig. 2. Flow chart of the study
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Fig. 3. The number of Provinces of storm damage
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Fig. 4. The number of Provinces of storm damage
occurred(South part of the Western Sea)

17

3.1.2 7|MX2 =%

FETsle 71338l daaAE
ANEE
(www.kma.go.kr)¥ = H 3l FZAFI (www.khogo.kr) <]
ZHo|AE St #AF ARE TR

71737 A= i) 1171 A&,
W3 97140 #FAa0lA dde 714S
7 Aol 1 ARE Ik gloH

DS AE IR,

i
gk 2012 A Gebde ek I A,
2013), AetAlslF ok H7HAA(CDAS) 5 Ax}r
A(EFFaEA, 2015) 5] ZAFIATH19-23]. ©]
TR GRANI A LzEeE TAkA|sH 2 Ho A
(CDAS) 5 A3 EIA; ol A A AbA el 5]
AMAAEAFE B Qo) nkedslr] Jste] A=
SFSATt.
olekAja) 3 ek B7FA7I(CDAS) -5 23R Ao
w2 Aok d =EX]4(CODI : COastal Disaster



Index)i= ALA Aol A Q1zke] Fgell A4, 114, A
Aoz e 4 i sjFortEe Aa 9 Add
Fol APAE FAH R el A& ofv]RiT) Table
13} #Zo] CODI®| A9l A= v, s 5 9k,
24, g, A4 F 507 olow, Zhzke) A

Table 1. Coastal Disaster Index(CODI)

Index Factor

approach frequency, sea-level pressure, the

h ind
typhoon index maximum wind speed, hourly rainfall

Storm surge index and

. . storm-wave height, significant wave height,
wind wave index £ St eh

approximate highest high water,

Tidal index .
Spring range

Sea level rise index Sea level rise rate

Erosion factor Erosion factor

Ref : The construction results report of Coastal Disaster
Assessment System(CDAS) (KHOA, 2015)

A7 L=A]45(COSI : COastal Sensitivity Index)+=

AHE, AFA 54 & AAAN 7 2R
S S SHATIE ARIES A oR vet
R = L S G ON C g
I

B}

Table 2

A5

Table 2. Coastal Sensitivity Index(COSI)

Index Factor

population density, vulnerability population

H Sensitivity Ind .
uman Sensitivity Index index

coastal building, ship and berth facility,
industrial complex, road, farm, vulnerable
coastal facility, officially assessed land price

Material Sensitivity Index

Terrain Sensitivity Index flooded area, coastline, altitude, slope

Ref : The construction results report of Coastal Disaster

Assessment System(CDAS) (KHOA, 2015)

18

AN G FA = oFl Eq. (1)3 7o) AtAls =
leriiae )

N 2k

ot
o,
N
iind
A‘g
=
>
o)
ol
il
rlo
24
o,
s
e
o
k1
N

A A7) ekt ohe

NEANE Aol BrARE B

AT M FAsH @A) B}

AL vEeR JaE dsle) A o8 Bl

BAFAN G AAEAAFE ol 3ol 20144
o)

B2 28319 a, 1991 d53E 20133744 9

U

Table 33} o] E7Mdsul4E a1esto]

=
1991AK-E] 201417141 9] F7F s 2 e 73]

Table 3. Inflation factor by year(criteria for 14 years)

Year Yearly 1‘nﬂat10n Year Yearly 1'nﬂat10n
multiples multiples
1991 1.782 2003 1.311
1992 1.744 2004 1.236
1993 1.718 2005 1.211
1994 1.673 2006 1.200
1995 1.598 2007 1.183
1996 1.548 2008 1.090
1997 1.491 2009 1.092
1998 1.329 2010 1.052
1999 1.357 2011 0.986
2000 1.330 2012 0.979
2001 1.336 2013 0.995
2002 1.340 2014 1.000
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Table 4. Area grade(the western sea)

Area of Adminisirative cobl | cosi | cpn
the sea division
. Incheon 2.062 2.826 2.345
middle of
the Tacan-gun 2008 | 2471 | 3459
western Seocheon-gun 3.039 3.708 4.027
sea
Boryeong-si 2.678 3.351 4.034
Muan-gun 1.235 3.071 1.739
southern Jindo-gun 2.270 2.362 1.556
part of
westren Haenam-gun 2.903 2.755 1.189
sea Gunsan-si 1.807 2.301 4015
Sinan-gun 1.139 1.890 2212

g EeA Hom FAE A2 AAEd, Mo F
Al AL A jsjdolnh ARAT e 1R
Al 0.5712, Z BISkE 0.6742, S AT 0.664
W HEA 0.6683 0.2 HAEATE AP Al of

2 Table 59} #t}.

k)

Table 5. Estimated equation for each area(southern
part of westren sea)

Administrative . ;
division Estimated equation
(1 485-§, )9 -3.011D S
P S F -(=7.957-8
Incheon Yeaizezoy ¢ )
2.595-w,)" 5
Taean-gun y= W—eaw’ (-0.587-1)°
. 1

- (197.307- M,

0510-737 —e ¥ (10.001- 5)?

Seocheon-gun

(443.979-W)"

_ S (016617
41667y ( )

Boryeong-si

047]}\‘], SITO: '?rg]i]':ﬂl\/[ax, SZ—E ‘Pr‘gl‘\ﬂ':ﬂMean MITO:

=
“-‘q':ﬂMax, M2—‘E ‘i"]mlﬂ':ﬂ]\/lcan, WITO: %_él:Max, WZ—‘E‘ %‘
al
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A¥ AAASE Az e

Tl% v‘—‘gHMax, TZ'\L—; }—%Mcan% L]'E]"THE]' :Ll:q

Table 6. Variables and coefficient of determination

(southern part of westren sea)

Administrative . Coefficient of
s Variables L
division determination
Incheon Si, Mi, D, S 0.5712
Taean-gun Wi, S, S, 1 0.6742
Seocheon-gun M, To, D, S 0.6646
Boryeong-si Wy, To, S, 1 0.6683
8e+6 ® Real damage
Estimated damage
e
/g 6e+6 - °
=
[
j=2}
£ 4e+6
3
5 °
5 2e+6 A s
5
2
oo ]
0 1 2 3 4 5 6 7 8
Windwave
(a)
8x108
® Real vs Estimated
—— y=0.7519x+44451 L
6x10° | R?=0.6683
=
o
2
(]
D 4x10°
g .
3 e °®
B
L 2x0° 4
E
»
w o | -. °
0 2x108 4x108 6x10° 8x10°
Real damage (won)
(b)
Fig. 5. The result for development of wind wave damage

estimation(Boryeong-si in Chungcheongnam-do)
(a) estimated damage vs real damage
(b) result of correlation analysis
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4.2 SHIEHGISE T Y ZIHMEHES)
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TR A FoR BAE A2 AATE Y, o EA
A AL 28 Fsdolt). AAAS G A Fokt
0.5037, A AEt 0.6205, A s+t 0.5005, A
T2EA] 0.6042, A AlokE 0.8453 0.2 A= QT At
49§42 o7 Table 73} 2tk

Table 7. Estimated equation for each area(southern
part of western sea)

Administrative . .
o Estimated equation
division
(6-530'Mw)m -80.823-§ 2
Muan- = -(0.478-1
uan-gun 7= 68670-5) ¢ ( )
. (1-26T'W1)5 02510 3
- =————V__¢ -(-16.184-§
Jindo-gun » 41.193-T)" e ( )
(21.015- M) ooeen .
Haenam-gun }’=W—e%m -(0.002-1)%°
22.860- M,)** »
Gunsan-si y:7((3 685<T):])°“ —e ML (0.087 - 1)
- 2
. (24623‘VV1)55 -4814.D 7
- = -(-8.789-1
Sinan-gun y (208.707-5,)" e ( )

7141, S1& FO TR Ay, S Y T ean M
W e, Mo AN T tean, Wi B Sntar, Wat
Ertean, T12 Zf v, ToE Zfveans HERATE 27
D& AHAISI =EA, S& AN EAF, I+ 1A

@A|gre]th. Table 80l FH2lol ARE-H ArwHo}
AHE ARAGE AR e

off B

R

p

Table 8. Variables and coefficient of determination
(southern part of western sea)

Administrative . coefficient of
s Variables .

division determination
Muan-gun M, S, S, 1 0.5037
Jindo-gun W, T, D, S 0.6205
Haenam-gun M, W,, D, 1 0.5005
Gunsan-si M, T, D, I 0.6042
Sinan-gun Wi, S5, D, I 0.8453
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The amount of damage (won)

Estimated damage (won)

Fig.

8x1

6x10° -

4x10° o
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4x108
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® Real damage
Estimated damage

08

Windwave

(2)

® Real vs Estimated
— y=0.6205x+562107
R?=0.6205

o 2x10°8 4x100 6x10° 8x10°8
Real damage (won)

(b)

The result for development of wind wave
damage estimation(Jindo-gun)

(a) estimated damage vs real damage

(b) result of correlation analysis
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