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Prediction of Economic Damage Caused by Heavy Snowfall
Considering Climate Change

3128 Ha Jihye™, 7342 Kang Jung Eun™""

Abstract

This study developed prediction models of economic damage caused by heavy snowfall disasters as a starting point
for the preparation of the measures of heavy snow, and examined the changes of future damage by reflecting future
climate change scenarios. We employed panel tobit analyses for developing two facility-specific damage models
(structure/agriculture and forestry/fisheries facilities). The results showed that significant increases in average new
snowfall, maximum new snowfall and new snowfall days over 20cm influenced the economic damage increase.
Furthermore, local governments with more sum snowfall and larger urban areas had less damage. Applying a climate
change scenario to the forecast models, the predicted damages caused by snowfall disasters in the future(2030 and
2050) were ranged from 5.18 trillion won to 6.17 trillion won. Thus, we need to prepare for economic damage
although it is difficult to conclude that the future damage will increase unconditionally compared to the present.
Quantitative analysis of property damage based on the information currently available and climate change scenario

can play a critical role in making decisions and prioritizing policies.

Keywords: Heavy Snowfall, Economic Damage, Climate Change, Panel Tobit Model
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Table 1 _ Reclassification of Snowfall Damaged Items

Snowfall Damaged Item Classification
Building Structure
Shi Agriculture, Forestry
P and Fisheries Facilities
Farmland Agric'ultur'e, Fore's'nty
and Fisheries Facilities
Road Structure
River Structure
Small River Structure
Waterworks Structure
Harbor Structure
Fishing Port Agric'ultur'e, Fore's'nty
. and Fisheries Facilities
Public
Facilities School Structure
Railroad Structure
Repair Facilities, Seawalls Structure
Erosion Control Structure
Military Facilities Structure
Small Facilities Structure
Other Public Facilities Structure
Axes, Fences Structure
Domestic Animal Agrlchltur-e, FOr(?‘SFljy
and Fisheries Facilities
Agriculture, Forestry
Stable, Silk
tabe, St and Fisheries Facilities
Pri Agricul F
rl‘v'm‘:e Fishery Stock Enhancement grlc'u tur'e, ore'sT:lty
Facilities and Fisheries Facilities

Fishing Net, Fishing Gear

Agriculture, Forestry
and Fisheries Facilities

Greenhouse

Agriculeure, Forestry
and Fisheries Facilities

Other Private Facility

Structure
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Table 2 _ Structure_Dependent and Independent
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Table 3 _ Agriculture, Forestry and Fisheries

Variables Facilities_Dependent and Independent Variables
. . Unit of . . . Unit of
Classification Variables Variables Classification Variables Variables
One Asrical Facilici One
t t
Dependent Variables Structure Damage Thousand Dependent Variables gre Dure actines Thousand
amage
Won 8 ‘Won
Maximum New Snowfall cm Maximum New Snowfall cm
Average New Snowfall cm Average New Snowfall cm
Weath Weath
cather Sum New Snowfall cm cacher Sum New Snowfall cm
Data Data
New Snowfall days over Scm days New Snowfall days over Scm days
New Snowfall days over 20cm days New Snowfall days over 20cm days
One One
GRDP by Construction Million GRDP by Agriculture Million
Won Won
Number of People Employed Number of Peopl
Independent umber of Teope 'mp oye Persons Independent umber: o ef)pe Persons
. by Construction . Employed by Agriculture
Variables Variables
Business Volume by Business Volume by
i Count i Count
Socio- Construction Socio- Agriculture
economic Population Density Persons/ki’ economic Population Density Persons/kir
Data Data
Urban Area Rate % Urban Area Rate %
Agriculture Land Area Rate % Agriculture Land Area Rate %
Impermeable Area Rate % Impermeable Area Rate %
One One
Per Capita Resident Tax | Thousand Per Capita Resident Tax | Thousand
Won Won
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Table 4 _Descriptive Statistics of Log—transformed

Variables

Variables Mean S.D. Skewness | Kurtosis
Structure_damage | 2.496 4.972 1.597 0.813
Agri_damage 2.807 5.227 1.447 0.383
Ave_nsnd 0.078 1.302 -1.053 1.122
Max_nsnd 1.879 0917 -0.415 -0.484
Sum_nsnd 2856 | 1273 | -0.649 | -0.248
Days nsnd 5 | 0732 | 0711 0531 -0.690
Days_nsnd_20 0.066 0.238 3.988 17.898
Pop_density 11.732 1.418 0.155 -0.986
Urban_rate 3.819 0.997 -0.219 -1.398
Agri_rate 7.473 2.651 -0.851 0.353
Inpermeable_rate | 16.740 1.710 0.301 -0.919

Per capita

resident tax 5.353 0.784 -1.307 5.402
C_GRDP 11.981 0.935 0.052 -0.449
C employed | 7.641 | 1.087 0.111 0.480
C_business 5.319 0.896 -0.133 -0.030
A_GRDP 10.439 2.406 -1.401 1.843
A employed | 3.620 | 1968 | -0.727 -0.610
A_business 1.746 1.092 0.155 -0.799
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Figure 1_ Spatial Distribution of Heavy Snowfall Damage by Facility and Average New Snowfall Amount(2001~2014)

(unit: thousand won, cm)
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Table 5 _ Estimation Summary of Structure Damage Models
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