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Abstract

This paper sought to generate the stochastic simulative snowfall data through a multi-site Markov Chain model,
which was constructed from the historical snowfall data collected at major meteorological stations in Gangwon
Province in Korea. The need for a multi-site stochastic simulative generation technique was mandated by such
a noticeable difference in the weather characteristics between the two regions in Gangwon Province, the
Yeongdong and Yongseo regions, divided by the Taebaek Mountain Range. A stochastic simulative generation
technique can take into consideration a spatial association of multiple sites. This paper used the Mann-Kendall
and autocorrelation function analyses to identify the predisposition and randomness of the data. Then, a multi-site
Markov Chain model was used to simulate the data within the period covered by the existing records in Gangwon
Province and the simulated data were compared to the actual historical data using a statistical analysis. Based
on the comparison, the probabilistic snowfall forecasts were generated for the next 100 years. The multi-site
Markov Chain model developed in this paper took into account a sharp distinction between the Yeongdong
and Yongseo regions, and was found to be suitable for simulating the snowfall data for architectural purposes.
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Figure 2. Simulation of snowfall using multi markov chain model
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Table 1. Target branch observatory status

Name Latitude Longitude | Data Period
Gangneung 37.75 128,89 1962~2015
Daegwallyoug 37.68 128,72 1971~2015
Sokcho 38.25 128,56 1968~2015
Wonju 37.34 127.95 1972~2015
Cheorwon 38.20 127,25 1988~2015
Chuncheon 37.90 127,74 1966~2015
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Figure 4. Monthly trend analysis of observed snowfall (Gangnung)
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Figure 7. Correlation analysis between observed snowfall and simulated snowfall



A Stochastic Generation of Snowfall Data and Probabilistic Snowfall Using Multi-site Markov Chain Model 97

Table 2. Statistical analysis of observation data and multi-point markov chain model simulation data

Station Mean(cm) Variance coefficient of Mean error factor
OBS SIM OBS SIM determination (%)
Gangneung 20.3 20.8 32.2 30.2 0.99 2.3
Sokcho 17.6 15,9 28.2 211 0.96 -10.6
Daegwallyoug 51.9 60.3 47.8 39.5 0.98 13.9
Chuncheon 9.5 10.4 8.9 9.2 0.98 9.3
Cheorwon 8.8 9.7 8.3 8.3 0.99 9.1
Wonju 7.4 7.8 7.1 6.2 0.98 5.1
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Figure 8. Simulation of snowfall data (100 years)
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