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ABSTRACT

Abnormal weather conditions have lately been occurring frequently due to the rapid economic development and global warming. Natural
disasters classified as storm and flood damages such as heavy rain, typhoon, strong wind, high seas and heavy snow arouse large-scale
human and material damages. To minimize damages, it is important to estimate the scale of damage before disasters occur. This study is
intended to develop a strong wind damage estimation function to prepare for strong wind damage among various storm and flood
disasters. The developed function reflects weather factors and regional characteristics based on the strong wind damage history found in
the Natural Disaster Yearbook. When the function is applied to a system that collects real-time weather information, it can estimate the
scale of damage in a short time. In addition, this function can be used as the grounds for disaster control policies of the national and local
governments to minimize damages from strong wind.
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Fig. 1. Research process
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Fig. 2. Producer price index

Z7k20 2 ARAANA Aol el AHGH 7 1AL 2k, Z, A Eulel 2] wegslch, Bpu1] 4 wle WA

s, T T AE e e WAL, weba, FUst Aol deit i st et delie % 2717 58

ofslel 1.2 U9l A esielnt. mal 5 A Bl A delol ST Age] B 7eiS Agsiel Ha g
Aol A 8519 Fig. & ARk] B7uIS wialet Hehdiz ggao] ZEujslo|2lg Hojzr)

regionl BEG_DATE END DATE €3 ed
Hampyeong-gun 1995-03-09 1995-03-10 9.207 \ 0.000
Hampyeong-gun 2002-07-05 2002-07-06 12.001 \ 9.207
Hampyeong-gun 2002-08-30 2002-09-01 15.835 9.207
Hampyeong-gun 2003-09-12 2003-09-13 11.847 \ 27.836
Hampyeong-gun 2010-08-09 2010-08-12 9.591 11.847
Hampyeong-gun 2010-09-01 2010-09-03 10.250 \ 11.847
Hampyeong-gun 2012-04-02 2012-04-04 10.980 19.841
Hampyeong-gun 2012-07-17 2012-07-19 7.360 \ 19.841
Hampyeong-gun Estimation 18.340

Fig. 3. Application of disaster relief fund
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Fig. 4. Correlation between wind speeds at Yeosu City
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Table 1. Variable descriptions

Name Variable Remarks

v4 LN(amount of damage) Dependent variable
area Regional area (km?)

wl Maximum instantaneous wind speed (m/sec)

w2 Maximum wind speed (m/sec)

w3 Mean wind speed (m/sec)

w4 Mean air temperature (°C)

w5 Minimum air temperature (°C) Independent variable
w6 Maximum air temperature (°C)

ed LN (relief fund)

P2 Population (10°)

vl Number of farmhouse

v2 Area of vinyl house (ha)
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Fig. 8. Analysis of the number of damage events
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Table 2. PC1.w, PC2w coefficient of principal components analysis

i a; b, C; d;
wl 20.01986 6.445935 0.5935217 -0.4218575
w2 11.22462 4.305054 0.6002099 -0.3353373
w3 3.39036 1.728109 0.5361718 0.8423687
tl 18.88153 7.705412 -0.5926364 0.1363410
2 13.64681 9.273863 -0.5749124 0.6186828
3 25.66957 6.698473 -0.5641434 -0.7737201

FAR BAS S5 A2 Aol 713E0] A= PCl.w, PC2.w, PCL.t, PC2.t, e4, p2, v1, v2, area®]tt. Z972] 4
YH5E o o5l RS 87t 2 NRMSEE 5.6629%2 FA =]l o, 3 3|44 Table 37} 2t

Table 3. The results of regression coefficient

Division classl class2 class3 class4 class5 class6 class7 class8
y-intercept ~ 10.078320  10.323579  11.014945  10.112036 9.390999 9.646798  10.339838  10.058694
PCl.w -0.031667  -0.028745  -0.235704  -0.071025 -0.034513 0.049645 -0.070284  -0.045209
PC2.w 1.953284 0.507281 -0.410844 0.136268 0.470912  -0.842014  -0.617427  -0.265933
PCl.t -0.451067  -0.127296 0.211381 -0.095469  -0.139645 0.205729 0.038727 0.138074
PC2.t -0.264121 0.219530  -0.067242 0.288384 0.147233 1.721082  -0.268226  -0.359460
ed 0.085258 0.000395  -0.006575 -0.024082 0.058844 0.017947 0.041506 0.009608
p2 -0.001628 0.001805 0.000363 0.000480 0.002711 -0.000239 0.000852  -0.000040
vl -0.000440  -0.000167 0.000100 0.000077  -0.000310  -0.000404 0.000057 0.000337
v2 -0.007142  -0.001655 -0.000183 -0.000312  -0.000012 0.000575 -0.003226  -0.000413
area 0.001065 -0.000276  -0.000954 0.000610 0.000333 0.002343 0.000352  -0.000096

NRMSE : 5.6629%

4.3 Z3IfshofiEekr 7Y
e SRs L SRS FESHA] QL 2 SHAGE 2ol Mt QY] Alw @l v Tol
A&erE ML Aette A2 Mg, AebRte, FF-FAA 2 F 4171 A2 /4= Lo H, oFA] 4Fget &
EEEYI 5 Class5(H2hd T, -89 A) 7 Class6(ZeE ) o] St & dolli= Al wsfolgj4-E 1l8fs
o] 2]9-& Class5+= 267l(Fig. 10), Class6-2 127](Fig. 11)& AlEskslict.

AA| ] sf o} 4 1ol o O] NRMSE+= 4.7286% = w4153 0™, 0ol 5 ErE Al B9 R B, Hapde
At AebE e AAA 9] B8AT= 22 0.922, 0.853 = 4= ATh(Fig. 12, Fig. 13).

71 yE-2 mof|H, xZ-2 oA, er= S TGNN, yai= AA TN, yR2= A7 AI5=-E SJu|gct. ool S a2
Az 2] 5 8710 AlT-7-2 Al A& 0 2 A1A510] Table 49} Table 501 8 2F511 0™, $Fr41 0] FEl=Eq. (4)9F &t
1811 ‘area’ O] A= ZF 1A 9] RS Foto] yEH(a) 2 2 A58} sho] 28513k
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LN(y)=a+bPCl.w+ cPC2.w+ dPCL.t+ePC2.t+ fed+ gp2 + hvl + iv2 4

127371,
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Fig. 10. The number of damage cases in Class5 area (Jeollanam- Fig. 11. The number of damage cases in Class5 area (Jeollanam-
do Province, Gwangju City) do Province, Gwangju City)
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Fig. 12. Shinan-gun, Jeollanam-do Fig. 13. Gimje-si, Jeollabuk-do

Table 4. The results of estimation functions for strong winds damage (Class5)

Division 1 2 3 4

y-intercept 10.5548 10.6175 10.4653 10.5478
PCl.w 0.4787 0.4787 0.4787 0.4787
PC2.w -0.1241 -0.1241 -0.1241 -0.1241

PCl.t -0.369 -0.369 -0.369 -0.369
PC2.t 0.0495 0.0495 0.0495 0.0495
e4 -0.0035 -0.0035 -0.0035 -0.0035
p2 -0.0023 -0.0023 -0.0023 -0.0023
vl 0.0003 0.0003 0.0003 0.0003
v2 0.0001 0.0001 0.0001 0.0001

R’ 0.8307 0.8228 0.884 0.8268
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Table 5. The results of estimation functions for strong winds damage (Class6)

Division 5 6 7 8

y-intercept 10.5459 10.6367 10.664 10.664
PCl.w 0.4787 0.4787 0.4787 0.4787
PC2.w -0.1241 -0.1241 -0.1241 -0.1241

PCl.t -0.369 -0.369 -0.369 -0.369
PC2.t 0.0495 0.0495 0.0495 0.0495
e4 -0.0035 -0.0035 -0.0035 -0.0035
p2 -0.0023 -0.0023 -0.0023 -0.0023
vl 0.0003 0.0003 0.0003 0.0003
v2 0.0001 0.0001 0.0001 0.0001
R? 0.7866 0.909 0.9054 0.7666
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