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Abstract Heavy snowfall disasters are the third most serious natural disasters, after typhoon and heavy rainfall
disasters, in terms of economic disaster damage in South Korea. The average annual economic damage of heavy
snowfall disasters was approximately eighty-eight billion won during the period of 2005- 2014. In spite of significant
economic damage, there have been few economic studies regarding heavy snowfall disasters in South Korea. The
objective of this research is to identify the association between economic damage of heavy snowfall disasters and
damage effect factors of snowfall amounts, snowfall days, population densities, and non-urban area ratios using a
regression analysis model. Economic damage data sets of heavy snowfall disasters during the period of 2005- 2014
were obtained from the Natural Disaster Yearbook published by the Ministry of Public Safety and Security.
Weather-related data sets, such as snowfall amounts and snowfall days were collected from the Korea Meteorological
Administration. Demographic and urban data sets, including population densities and non-urban area ratios, were
provided by the Local Government Yearbook. Outcomes of this study can assist with heavy snowfall disaster
management policies of South Korea.

Keywords : Damage effect factor, Economic Damage, Heavy Snowfall Disaster, Natural Disaster Yearbook,
Regression Analysis Model
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Table 1. The proportion of natural disasters in the past
36 years (1979 to 2014)
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Table 2. Summary of Analysis Data for Determination Factors of Heavy Snowfall Disaster Costs

Variable

Data description

Source

Snowfall amount(cm)

New snowfall amount

KMA weather information
system

Snowfall day

Damage of snowfall disaster
(One million won)

Natural disaster yearbook

Ministry of the
Interior and Safety

Population density
(Population/kir)

Administrative area

Local government

Non-urban area(%)

Non-urban area ratio

Statistics Office

== Snowfall day = _Snowfall amount

Fig. 6. Yearly snowfall day and amount(2005~2014)

1
1]

@ @ oC
s 8 =

@ om D R
s 8 8 &

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Number of
damage area

Damage
amounthlIlon)

Fig. 7. Number of damaged area and amount of

damage(2005)
dHA o8 ALt A7l gk A e
T 71 9670 fr - FAASAE O 71
U7 FAFY] 24W A8 F AHA ABE FANS
Ak AR XA EE U BESAYGE dFe
2 sk #54 ARE Yol 9071 #5ael tid
o AAEAE 2 DBSFeFATE T5E 4Y 2144 DB

131

719749 A GBS AZ(AWSY HEE T8t
2297 ARARE AABAT. i AG S =g
AA AfAre] 7170 - AT AR S-S ARt
£ 20149 719 sHH7EX R 2k $ ol A 71k
W 71 2R G 9] A A jJaﬂoﬂDB— TE3ch <l
Ao} B AR S HAR &2 ARpA 9 EAH ] A
AFAARANA HHAAEE DBE ?:S}ME}. Table 2=
oA Fejd A els B f18)] 2 Al A
DBZ &3 BAAEE AW qolrk
T q717P(2005~2014L3) F AL e dnbH oz 7b
28be FAoln AAEAHE Fig 63 7ro] $-31&kstar Q)
o}, ey FUrIz %O& AANde] EAAFE AT
27702 A 361d(1979~201411) Foke] At 237
B} FTbeRgith 71 HstE B4R A e JE54

AR Qe A Srkeke Aow Helth
B2171712005~2014) S oA Ale] w|a)= < 3}

e Fig. 73} 2o} $-2likeks 200549 E2 T

el didAte] 919 FEshAl BolFa stk

4

Y= a+ 31X+ By Xy + 33X,
+ B, X, + B X; + e



FFAS & =B A19A A2, 2018

Y 2 A9 g 5

3 o [

2]

B : A% € oA

X, 3% X, : #a9

X; : Q7us Xy =AAe w
3 - UTeE=

gAdAte] s A Q0L Fetelr] g YAt
5 AE A3 2w 20053 o] F i A d]s)eo]
02 N9g A A9 g7t LA AxA 7 F 648
Zoln] it Fafde |
t}. Table 3-2 thAd Ayt
o g 7|xEA EAATNE YER Eoltk

Table 3. Analysis Results of Basis Statistics for
Determination Factors of Heavy Snowfall
Disaster Costs

Variable N| Mean S.D. Min Max
Damage of
snowfall 648 1,195.2 | 5,590.38 0.11 72,441.82
disaster
Snowfall | g0 995 | 12.80 0.00 70.20
amount
Snowfall day | 648 5.37 5.61 1.00 22.00
Population
. 648 648 793.63 1,941.44 19.10
density
Non-uban | o8 7580 | 31.88 0.00 99.66
area
Seoul
Metropolitan | 648 0.18 0.38 0.00 1.00
area dummy
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Table 4. Correlation Coefficient Results for Damage Cost Factors of Heavy Snowfall Disasters

Variable Snowfall amount Snowfall day Population density Non-urban area Seoul Metropolitan area
dummy
Damage of
snowfall 0.2055%** 0.4157%** -0.0546 0.0327 -0.0890**
disaster
Snowfall 030224+ 0.1317%%+ -0.1700%%* -0.0770%*
amount
Snowfall day 0.0143 -0.0310 -0.1530%**
Population -0.7250%#* 0.3322%%%
density
Non-urban 0.3220%4%
area

*p<0.1, 10%: **p<0.05, ***p<0.01
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Table 5. Regression Analysis Results for Damage Cost Factors of Heavy Snowfall Disasters

Variable modell model2 model3 model4
Intercent -1,440.53 2,100.55%** ~1,188.73%%% 2,129.99%%*
niercep (-1.64) (3.17) (3.71) (-:3.65)
Snowfall . 43.64%%% 43.02%%* 38.03%%* 43 12%%*
nowlall amoun 2.62) (2.59) 233) @261
Snowfall d 386.30%%* 386.10%** 384.50%** 386.43%%*
nowiall day 10.27) (10.26) (1021) (1038)
Pooulation densit 018
opulation density -L17)
Non-urban arca 334 10.65 10.80*
on-ur (0.36) (1.58) (7
Seoul Metropolitan 65.77 -35.75 -335.77
area dummy (0.12) (-0.06) (-0.64)
N 648 648 648 648
R2 0.1852 0.1835 0.1803 0.1835
Adj-R2 0.1782 0.1784 0.1765 0.1797
*p<0.1, 10%: **p<0.05, ***p<0.01 ( ):t-value
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