Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2019.20.4.69

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 20, No. 4 pp. 69-75, 2019

S SAA G4

X
=2
£
e
ok
ol
=
rd
<
e
-

A Study on the Prediction Function of Wind Damage in Coastal Areas
in Korea
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Abstract The frequency of natural disasters and the scale of damage are increasing due to the abnormal weather
phenomenon that occurs worldwide. Especially, damage caused by natural disasters in coastal areas around the world
such as Earthquake in Japan, Hurricane Katrina in the United States, and Typhoon Maemi in Korea are huge. If we
can predict the damage scale in response to disasters, we can respond quickly and reduce damage. In this study, we
developed damage prediction functions for Wind waves caused by sea breezes and waves during various natural
disasters. The disaster report (1991 ~ 2017) has collected the history of storm and typhoon damage in coastal areas
in Korea, and the amount of damage has been converted as of 2017 to reflect inflation. In addition, data on marine
weather factors were collected in the event of storm and typhoon damage. Regression analysis was performed through
collected data, Finally, predictive function of the sea turbulent damage by the sea area in 74 regions of the country
were developed. It is deemed that preliminary damage prediction can be possible through the wind damage prediction
function developed and is expected to be utilized to improve laws and systems related to disaster statistics.
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Fig. 1. Cluster map by sea area
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Weather Analysis
Collecting Maritime Weather Data
Observation stations of target area, wind
speed, excavation, landscaping, etc.
Weather Data Analysis

Maximum wind speed, average wind
speed, unit-time conversion, etc,

~ Disaster Statistics Data Analysis —

Statistics Data
Disaster report
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Fig. 2. Research flow chart
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2.1 gafjo]d zg4H Table 1. Yearly damage history
2.1.1 %‘ao'j] 8“ o] Eﬂ-l-;}—/\}‘ Year Number of damage Year Number of damage
312 o} 2] Flol| & E‘?I__S 3 ANsnod 2] 0] Za} 1998 5 2009 32
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Z2olE 3 3k N-RMSE(Normalized Root Mean Squared Error)
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Table 3. Resources of Prediction Function of Wind

Damage
Table 2. Price value conversion Variable Variable Description Remarks
name
Year Yearly Inflation Year Yearly Inflation v Natural logarithm to the amount | Dependent
Multiples Multiples of storm damage variable
1991 1737 2005 1.180 Average wind speed(misee)
1992 1.700 2006 1.169 Pl Maxi
1993 1.675 2007 1.153 faximum wave(m)
1994 1.630 2008 1.062 P2 Significant wave height(m)
1995 1.558 2009 1.064 T1 Maximum tide(m)
1996 1510 2010 1.025 T2 Average tide(m) Independent
}gg; };32 ;8}; 822; CODI Coastal disaster index variable
1999 1:323 2013 01970 COSI Coastal sensitivity index
2000 1.296 2014 0.974 CPII Coastal potential impact index
2001 1.302 2015 1.015 area Area(ha)
2002 1.306 2016 1.034 .
32003 1278 2017 1000 pop Population by year(thousand)
2004 1.204
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pop(S1%= QITF)7E 7P AL G A= AL g welA sdd EAZ Ak
et ol A 7 T8 A A
A=A AL o] dlit) Table 5. Accuracy comparison of damage prediction
function
Table 4. Calculation of regression coefficient and State coast Measure Actual
prediction power Gyeongsangbuk-do 12.175 11301
ulleung-gun ¢ ! !
cas
. Regression coefficient
G d - 558
Division East Wost South - Jeiu angwondo yangyang-gun ,261 46,577
Intercept 9.050 12.415 12.415 Gyeongsangna@-do 7,005 7,024
w 0.460 0.184 0.460 changwon-si south
Pl 0210 0.021 0.448 Gyeongsangnam-do 10,077 46,088
P2 -1.917 -0.240 -1.447 tongyeong-si
T1 4817 1.343 -0.133 Inchun gwangyeogsi 0.749 0.645
T2 0.142 0.142 0.142 Seo-gu . west
CODI 0.963 0.963 0.963 Inchun gwangyeogsi 37,800 12,402
CosI 0.173 0.173 0.173 ___ganghwa-gun
cpll 20767 20,767 20767 Unit : 1,000Won
area 2.E-04 3.E-03 2.E-04
pop 2.E-06 2.E-06 -1.E-06
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o o}l 4] (3)S B3 AT 2 7Y AGEE M gEldSRE S sidets e
™ N-RMSE #4123 15.05%= el
Y :eXD(ﬁ()+61I1 +ee +6pxp+€) (3)
agjste] & AFeA e TR ST 1t
o}l Table 5% Awiuw AAsisfolzo] Aegeje Do AFSA AATAE dFste] 2 gl Bre
; 35} = 00 =3 ok T 5}
#% xRt we A & 5 dn @A ¢ AR AToRA s Azl 711 oL
Sajold = Aoz Hso]Ho] Zeacke] Z7p w ow gkt g AR HelA Folu A T3
7] WEo] HazAo] dojuba grky BerH o] g} of Feokst A 9S A SAY FHE A Ald Al 7%
e BAL GF dsolel e ae gy HEE SEE REClbed Aow s

74



[10]

(1]

Tl A H e T U—]?SH o| =3 ol Bk A
References
Al % X (Sang-Bo Sim) [#3]9]

R. H. Platt, “Disaster and Democracy”, Washington
Island Press, 1999.

D. K. Park, “The Emergency Management System in the
U. S. -The Lessons from the Hurricane Sandy”, The
Korean Society of Private Security, Vol.12, No.1, pp.77,
2013.

D. H. Ko, “Hurricane Katrina as Unnatural Disaster :
Government Failure and Inequality of Risk”, Korea
Social Policy Review, Vol.22, No.1, pp.84, 2015.
DOL: https://doi.org/10.17000/kspr.22.1.201503.83

F. Townsend, “The federal response to Hurricane
Katrina: Lessons learned”, Washington DC : The White
House, 2006.

S. W. Kang, K. C. Jun, S. I. Kim, & K. S. Park, “Storm
surge prediction in Masan Bay using fine-scaled surge
model for typhoon ‘MAEMI™”, Korean Meteorological
Society Spring Conference, pp.178-179, 2004.

H. W. Lee, & J. H. Lee, “Heavy Seas Forecast using
Convolutional Neural Network”, Korean Institute of

Intelligent Systems Fall Conference, Vol.24, No.2,
pp.77-78, 2014.

S. S. Lee , C. H. Won, & Y. M. Kim, ‘“Numerical
Prediction of Typhoon Storm  Surge using

Ocean-Meteorology Coupled Model”, Journal of the
Wind Engineering Institute of Korea, Vol. 18, No.4, pp.
207-214, 2014.

Korea Adaptation Center for Climate Change(KACCC),
“Local government vulnerability evaluation support
report”, 2013.

WAMDI Group. The WAM model —

Generation Ocean Wave Prediction Model.

Oceanogr, 18, ppl775 - 1810. 1988.

DOLI: https://doi.org/10.1175/1520-0485(1988)018<1775:
TWMTGO>2.0.CO;2

A Third
J. Phys.

T. Soomere, “Wind Wave Statistics in Tallinn Bay”
Boreal Env. Res, Vol.10, No.2, pp.103-118, 2005.

F. Ardhuin, S. T. Gille, D. Menemenlis, C. B. Rocha, N.
Rascle, B. Chapron, & J. Molemaker, “Small-scale Open
Ocean Currents have Large Effects on Wind Wave
Heights” Journal of Geophysical Research Oceans,
Vol.122, No.6, pp.4500-4517, 2017.

DOI : https://doi.org/10.1002/2016JC012413

75

ARFAFTAFT (FIAD
020171 8Y¢ ~ A : FAboiga
A8 B A 225l Sk ALY
<¥AlEop
FEFE, EAEA, |
& T(Yoon-ku Kim) (43¢
01984 29 : AAdgtul FEe}

(ﬂfsM})

02005 8¢ : o}Fustu st
A Aty (493
02017 3¢Y¥ ~ A : ki
A8 B Al 225l Sk ubAa Ay

& F(Yeon-Moon Choo) (4319
2011 8¢ : AME&¥er&Edstn
ﬁ"’blbh} (Eal/g]_)
20134 89 - tujstaL
3 (e
02018 29 :
2 (S
20184 109 ~ @A) :
A3 AN H B A

asta E5est

<¥AlEop
=~ &1 =~ =~
Felgh, Ferd, 9



