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Abstract

Recently, the risk of snow disasters has been increasing South Korea. The damages of heavy snow were
categorized into direct and indirect. Direct damage is usually the collapse of buildings as houses, greenhouse
or barns. Indirect damage is various, for example, traffic congestion, traffic acident, drop damage, and so on.
In South Korea, direct damage is severe in rural area, mosty collapse of greenhouse or barns. However,
indirect damage such as traffic accident is mostly occurred in urban area. Therefore, the regional
characteristics should be considered when vulnerability is evaluated. Therefore, in this study, the PSR and
DPSIR method were applied by regional scale in South Korea. The PSR evaluation method is divided into
pressure, state, and reaction index. however, the DPSIR evaluation method is divided into Driving force,
Pressure, State, Impact, and Response index. the DPSIR evaluation method is divided into Driving force,
Pressure, State, Impact, and Response index. Data corresponding to each indicator were collected, and the
weight was calculated using the entropy method to calculate the snowfall vulnerability index by regional scale
in South Korea. Calculated heavy snow damage vulnerabilities from the two methods were compared. The
calculated vulnerabilities were validated using the recent snow damage in South Korea from 2018 to 2022.
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Snow vulnerability index calculated using the DPSIR method showed more reliable results. The results of this
study could be utilized as an information to prepare the mitigation of heavy snow damage and to establish an

efficient snow removal response system.
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Fig. 1. PSR method structure system
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Table 1. Data classification of vulnerability index

DPSIR

PSR method method

Detailed indicator

A vulnerable farm population (A
woman farmer, Farmers over sixty
years of age)

Facility crop farm area

Pressure Agricultural areas (rice paddies, | Driving force
index fields, orchards) index

Number of days below average
temperature 0°C

Maximum new depth of snow per
day

Financial independence
GRDP

Number of heavy snow damage

State index State index

Average annual heavy snow
damage in the past

Heavy snow damage density

Status of subordinate
administrative agencies

Number of snow removal

Response equipment in possession

index

Response
index

The number of civil servants

Average duration of bright
sunlight
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Fig. 3. Vulnerability index by weight (PSR method)
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Table 2. Results of entropy weight calculation

Detailed indicator PSR r_neﬁhod DPSIR method
weight weight
A vulnerable farm population
(A woman farmer, Farmers | 0.00526 0.364
over sixty years of age)
Facility crop farm area 0.07833 0.316
Agricultural areas
(rice paddies, fields, 0.07911 0.320
orchards)
Number of days belogv 0.07478 0.509
average temperature 0°C
Maximum new depth of 0.07285 0.491
snow per day
Financial independence 0.07778 0.520
GRDP 0.07957 0.480
Numberdof heavy snow 0.07351 0.377
amage
Avergge annual heavy snow 0.07879 0.326
amage in the past
Heavy snow damage density| 0.07585 0.297
Status of subordinate 0.07591 0.247
administrative agencies
Number of snow removal 0.07688 0.232
equipment in possession
The number of civil servants| 0.07595 0.240
Average duration of bright 0.07536 0.282
sunlight
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Fig. 5. Result of snow vulnerability analysis

SREAISE H253 AH4Z, 2023

Pressure Index (DPSIR)

State Index (DPSIR)

(e)
(@) Driving force index of DPSIR method (b) Pressure index of DPSIR method
(c) State index of DPSIR method (d) Impact index of DPSIR method (e) Response index of DPSIR method

Fig. 4. Vulnerability index by weight (DPSIR Method)
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