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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
(damage data by cause, region, facility)

Building Disaster Statistics Data
Data establishment by cause,
region and facility

Conversion ohe Currency
Value of Past Damage

Conversion of the value of money using
the producer price index

Description Variable

Collecting Socio—economic Factors

of Target Areas
Population, area, CDAS report, etc,

Fig. 2. Research flow chart
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( Fundion based on Disaster Stalistics )

Classification of study intervals and
prediction intervals
Classification of study intervals ("94~'11) and
prediction intervals (*12~17) considering damage
history

* (onsider lack of sample damage history
+ (East Sea, the Yellow Sea, the Southern Ocean -, Jeju—
si, |eju-do, Korea) by the clustering reviews

Calculation of Regression Factor by Cluster

+ Enter weather data and explanation variables by
damage history

* Apply Prototypes (Multi-linear Return Models in
Natural Logarithmic Forms)

* Calculation of Regression Factor by Cluster (primary)

Predictio Ealuation

+ Evaluation of Predictive Power through RMSE and
NRMSE

Development of Wind Damage Prediction
Function

* |dentification of the regression coefficient, including
the study interval and the prediction interval
(secondary)

* (Calculation of NRMSE and Development of Wind-
Induced Damage Prediction Function by Sea Domain
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Table 1. Yearly damage history

Year Number of damage Year Number of damage

1998 5 2009 32

1999 13 2010 41

2000 2 2011 33

2002 20 2012 67

2003 16 2013 6

2004 42 2014 10

2005 9 2015 12

2006 35 2016 28

2007 34 2017 6

2008 2 total 413
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Table 3. Resources of Prediction Function of Wind

Damage
Table 2. Price value conversion Vsrai;bele Variable Description Remarks
Year Yearly I_nﬂation Year Yearly I_nﬂation v Natural logarithm to the amount | Dependent
Multiples Multiples of storm damage variable
1991 1.737 2005 1.180 Average wind speed(m/sec)
1992 1.700 2006 1.169 Pl Maxi
1993 1.675 2007 1153 aximum wave(m)
1994 1.630 2008 1.062 P2 Significant wave height(m)
1995 1.558 2009 1.064 T1 Maximum tide(m)
}ggg }‘5‘;2 ;g}(l) (l)géi T2 Average tide(m) Independent
1998 1:29 13 2012 0:953 CODI Coastal dlsas‘t‘er' mdfex variable
1999 1323 2013 0.970 COSI Coastal sensitivity index
2000 1.296 2014 0.974 CPIL Coastal potential impact index
2001 1.302 2015 1.015 area Area(ha)
2002 1.306 2016 1.034 -
Populat b th d
2003 1.278 2017 1.000 2P opulation by year(thousand)
2004 1.204
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etttk ol Aok A Fa3 At Ael
A=A 49 RS ou]git) 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 cast ’ ’
. Regression coefficient
G d - 558,261 46,577
Division Fast Wost South - Jeju angwondo yangyang-gun § §
Intercept 9,050 12.415 12.415 Gyeongsangnam-do 7005 7004
W 0.460 0.184 0.460 changwon-si south . i
Pl 0.210 0.021 0.448 Gyeongsangnam-do 10,077 46.088
P2 -1.917 -0.240 -1.447 tongycong-si___ ' '
Tl 4817 1.343 -0.133 Inchun gwangyeogsi 9.749 9.645
T2 0.142 0.142 0.142 Sco-gu . west
CODI 0.963 0.963 0.963 Inchun gwangyeogsi 37.800 12,402
Cosl 0.173 0.173 0.173 __ ganghwa-gun
cpll 0.767 0.767 0.767 Unit : 1,000Won
arca 2.E-04 -3.E-03 2.E-04
pop -2.E-06 2.E-06 -1.E-06
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