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Abstract

In Korea, snow damage has been happened in the region with no snowfalls in history. Also, casual damage was caused by heavy snow.
Therefore, policy about the Natural Disaster Reduction Comprehensive Plan has been changed to include the mitigation measures of snow
damage. However, since heavy snow damage was not frequent, studies on snowfall have not been conducted in different points. The
characteristics of snow data commonly are not same to the rainfall data. For example, some parts of the southern coastal areas are snowless
during the year, so there is often no values or zero values among the annual maximum daily snow accumulation. The characteristics of this type
of data is similar to the censored data. Indeed, Busan observation sites have more than 36% of no data or zero data. Despite of the different
characteristics, the frequency analysis for snow data has been implemented according to the procedures for rainfall data. The frequency
analysis could be implemented in both way to include the zero data or exclude the zero data. The fitness of both results would not be high
enough to represent the real data shape. Therefore, in this study, a methodology for selecting a probability density function was suggested
considering the characteristics of snow data in Korea. A method to select probability density function using conditional joint probability
distribution was proposed. As a result, fitness from the proposed method was higher than the conventional methods. This shows that the
conventional methods (includes 0 or excludes 0) overestimated snow depth. The results of this study can affect the design standards of buildings
and also contribute to the establishment of measures to reduce snow damage.
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Table 1. Selected weather stations and number of zero data

No Name Observation Starting Date Data Period (year) No. of 0 cm (year) % of 0 cm (%)
159 Busan 1904-04-09 80 29 36.25
162 Tongyeong 1968-01-01 46 15 32.60
288 Miryang 1973-01-01 37 8 21.62
294 Geoje 1972-01-24 38 11 28.95
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Table 3. Selected type of appropriate probability distribution for frequency analysis

Station Code Selected PDF when 0s are included Selected PDF with conditional probability
Busan 159 GNO GNO
Tongyeong 162 GPA GPA
Miryang 288 GPA PE3
Geoje 294 GNO PE3

* GNO: Generalized normal distribution, GEV: Generalized extreme-value distribution, GLO: Generalized logistic distribution, PE3: Pearson
type 111 distribution GPA: Generalized pareto distribution.
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Table 4. 30-years frequency expected snowfall comparison

Station when Os are included (cm) with conditional probability (cm) | difference (cm) ratio (%)
Busan (159) 13.0 13.3 +0.3 102.7
Tongyeong (162) 11.7 11.6 -0.1 99.1
Miryang (288) 12.0 11.7 -0.3 97.3
Geoje (294) 133 13.4 +0.1 100.8

Table 5. 100-years frequency expected snowfall comparison

Station when 0s are included (cm) with conditional probability (cm) difference (cm) ratio (%)
Busan (159) 27.1 25.9 -1.2 95.8
Tongyeong (162) 18.9 16.1 -2.8 85.3
Miryang (288) 14.2 14.5 +0.3 102.1
Geoje (294) 22.6 19.3 -3.3 85.5

Ulleungdo

Dokdo
*10

Fig. 5. Ground Snow Load (KBC, 2016) (Unit: kN/m’)
(*@ : stations with historical data, O : stations without historical data)
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