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Snow Damage Vulnerability Analysis for Evaluation of Snow
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Abstract

There are five most frequent natural disasters in South Korea which is heavy rainfall, typhoon, wind waves, wind storm, and heavy
snow. The most severe damage has been caused by heavy rainfall and typhoon. However, recently, the heavy snow also caused
severe damages due to the climate change. Therefore, in this study, snow disaster vulnerability index was calculated using
Pressure-State-Response (PSR) structure. Total 11 factors for climate, Social, Economical and Environmental conditions were considered
to calculate snow disaster vulnerability index and weighting factors were calculated by Entropy theory. The snow disaster vulnerability
index were categorized into five groups and compared with the historical disaster record by heavy snow. As a result, Jeolla-do
and Chungcheong-do where have the highest snow damage records have the largest vulnerability. However, some regions without
any historical snow damages also have a high vulnerability because the regions has the less response history against the snow
disaster. This means that if the heavy snow happens in the regions, the damage could be very high due to the lack of the preparation
for the snow disaster. The results could be useful information for the snow disaster mitigation and decision making.
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Table 1. Percentage of Snow Damages (1994~2016, Ministry of Public Safety and Security)

No Facilities Ratio (%) No Facilities Ratio (%)
1 Road and Bridge 0.0 13 Others 1.0
2 River 0.0 14 Building 0.5
3 Stream 0.0 15 Vessel 0.2
4 Fresh water/Sewerage pipes 0.0 16 Agricultural land 0.0
5 Harbor 0.3 17 Embankment, Wall 0.0
6 Fishing port 0.3 18 Livestock 0.0
7 School 0.3 19 barn 29.1
8 Railroad 0.0 20 Aquaculture 2.6
9 Tide-embankment 0.0 21 Fishing net 0.5
10 Erosion control/Forrest road 0.0 22 Greenhouse 329
11 Military facilities 0.5 23 Other private facilities 31.8
12 Small facilities 0.1

Table 2. Proxy Variables for PSR Structures

Category Proxy Variables Data Source Periods
Rate Of Exceed Design Criteria National Weather Service / 1997 ~ 2016
(Daily Maximum Fresh Snow Depth / Design Criteria)| Rural Development Administration
P
ressure Greenhouse Area 2015
- National Statistical Office
Farm, Rice Paddy, Orchard Area 2015
Daily Maximum Fresh Snow Depth 1997 ~ 2016
- National Weather Service D E————
Stat 2 Days Total Of Daily Fresh Snow Dapth 1997 ~ 2016
ate
Amount Of Snow Damage Ministry of Public Administration 1997 ~ 2016
Frequency Of Snow Damage and Security 1997 ~ 2016
Number Of Official 2015
Average Of Sunshine Hours ) o 1997 ~ 2016
Response - National Statistical Office E—
Number Of Farm Population 2015
Woods, Fields, Site Area 2015
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Table 3. Weights of Proxy Variables using Entropy Theory

3 _7‘r<_|OI=)\'| M A

=
To ™ o

0o

M2 NgN UE

£ AL ML PSR THAAE ol §3tel F 1157
s 715 E A ol dlolelS 207h9) Al - -
T ASPEE TESlch THE AR o A e
23] 0|22 ol§a} 71EXIS APgstgick B4 At 4w
Entropy 7}5%] gES Table 374 220 449] 4 7b) AR
L 54, 519] 4 71 ARAEE N0 Uehyic S48
A ghe AsnE A AR Eake, A
o AHEA, U ) HUNRA, AHRE AR B
A7 ) AR 2 o 4 Slek ol R 200l
QI vlot 2ol ThE 7SSl Hlsh Hghet Az
HA7t 57) RO T BerEch B A7 Entopy 715
Zjo] w2 Aol HFsh a2lo] sy Fok
Aol 7 =) 7115k, 71 kg0 Aol S
A 29l hAeto® g E thgS el AE
fom B 4 gk

2k A3, HRATEE Envopy 715418 vlst] $isted
Fig. 29 2o] WARgO 2 Lrehygleh

AHE NS olgsto] FopY ASE ARG Aune
Aol AAE 1994-2016 0] B A 29 A - 2
-0 See) RES WYAeOR o) vwdt Ave
Figs. 3, 49} 2tk 71 Ak, hAsisie) 3 A49] 20%7}

SR wshE AAsha gl A0E vehgon, ojt
Hopy Aol AE 2 AR HekE & 4 glgick 1)
Ssi7t 71 wol MY ATt g Aot o
ARFE A|jo] ShabA] UXISH RS oRIARE 71 HEol
zonm Hopy A48 TR /12 H5P] 9% /1
ARE B AUE gAY Z hsls) Fepy SHS
SSEOR LT A thduls) AAZA HepHIs
£ vl PEsh] 915 wshe] W Hopy A5e) A5 ES

Category Proxy Variables Weight Rank
Rate Of Exceed Design Criteria 0317 1
(Daily Maximum Fresh Snow Depth / Design Criteria) '
Pressure
Greenhouse 0.088 4
Farm, Rice Paddy, Orchard Area 0.276 2
Daily Maximum Fresh Snow Depth 0.156 3
Stat 2 Days Total Of Daily Fresh Snow Dapth 0.029 7
ate
Amount Of Snow Damage 0.034 6
Frequency Of Snow Damage 0.022 8
Number Of Official 0.005 10
Average Of Sunshine Hours 0.011 9
Response .
Number Of Farm Population 0.005 11
Woods, Fields, Site Area 0.057 5
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Fig. 2. Comparison of Weights Calculated Using Entropy Methods
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