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Abstract

Because of global warming, the polar vortex become weak and the cold and low pressure air in pole move down to the middle
latitude. The cold air causes the severely cold winter recently. In South Korea, the same phenomenon happens every year from
2014. Therefore, recording the amount of winter snowfall and preparing for a sudden disaster became another homework to cope
with the global warming. Since Korea has traditionally not suffered by heavy snow damage, the number of snow observation stations
is smaller than that of rainfall observation stations. Therefore, it is necessary to install additional snow observation stations, but
before this, the current distribution of snow observation stations should be analyzed. Monthly maximum fresh daily snow depth
and observational altitude data of January, February, and December were used as the four parameters of K-mean algorithm. Total
94 snowfall stations were classified by data retention period and cluster analysis was performed. As a result of the cluster analysis,
a cluster was formed into four: the west coast area, the inland mountainous area along the Taebeek - Sobaek mountain vein, Gyeongsang
and South coast, and Jeju island, Ulleungdo and Daegwallyeong. In addition, since the snow observation station in Jeju Island
is only installed on the coastal area, additional snow observation stations should be considered in the mountainous area.
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Table 1. Monthly Maximum Fresh Snow Depth and Observatory Altitude

Point Name Data re.tention 1 Month 2 Month 12 Month Altitude
period (cm) (cm) (cm) (cm)
90 Sokcho 49yr 14.386 14.400 7.504 18.06
93 North Chuncheon lyr 0.000 0.000 0.500 95.61
95 Cheolwon 29yr 5.938 4.676 4.907 154.81
98 Dongducheon 20yr 4.737 2.879 3.763 112.50
99 Paju 16yr 3.088 1.506 2.619 29.42
100 Daegwallyeong 47yr 25.778 25.185 15.770 772.57
101 Chun Cheon 52yr 8.227 6.037 5.784 76.47
102 Baekryongdo 17yr 4.976 2.671 5.741 145.50
104 North Gangneung 10yr 12.900 23.978 11.656 78.90
105 Gangneung 107yr 17.176 14.290 5.630 26.04
106 Donghae 25yr 8.608 10.252 2.32 39.91
108 Seoul 110yr 5.747 4.578 3.906 85.80
112 Incheon 102yr 5.599 4.159 3.724 68.20
114 Won-ju 45yr 6.328 4.396 4.728 148.60
115 Ulleungdo 78yr 31.859 21.371 20.259 222.40
119 Suwon S53yr 5.807 3.343 4.834 34.06
121 Yeongwol 22yr 5.461 4.061 2.870 240.60
127 Chungju 45yr 5.742 3.207 3.984 116.30
129 Seosan 49yr 7.967 3.633 6.873 2891
130 Uljin 46yr 5.983 6.535 2.324 50.00
131 Chunglu 50yr 7.080 3.812 5.092 58.70
133 Daejeon 48yr 5.833 3.298 4383 68.94
135 Chupungnyeong 80yr 6.922 4.778 3.831 243.70
136 Andong 49yr 4.334 2.282 2.386 140.10
137 Sangju 15yr 2.947 2.713 0.813 96.17
138 Pohang T4yr 2.149 1.926 0.451 2.28
140 Gunsan 49yr 7.651 3.449 7.976 23.20
143 Dae-gu 110yr 2.149 1.926 0.451 53.40
146 Jeonju 100yr 5.109 3.247 4.658 61.40
152 Ulsan 86yr 1.251 1.639 0.571 82.00
155 Changwon Tyr 1.663 0.963 0.616 37.60
156 Gwangju 32yr 6.922 4.855 6.481 72.38
159 Busan 78yr 0.779 0.849 0.330 69.56
162 Tongyeong 111yr 1.133 1.310 0.178 32.30
165 Mokpo 49yr 7.188 4.148 6.825 38.00
168 Yeo su 24yr 0.979 1.712 0.456 64.64
169 Heuksando 111yr 3.020 1.480 2.105 76.49
170 Wando 75yr 2.050 1.850 2.198 35.24
172 Gochang 20yr 6.986 1.857 11.986 52.00
174 Suncheon 46yr 1.917 0.233 3.633 165.00
175 Jindo 15yr 4.294 2.950 6.756 476.47
184 Jeju 94yr 2.739 1.744 1.201 20.45
185 Gosan 29yr 0.821 0.137 0.342 71.47
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Table 1. (Continued)

Point Name Data rgtention 1 Month 2 Month 12 Month Altitude
period (cm) (cm) (cm) (cm)
188 Seongsan 44yr 3.952 2.150 2.400 17.75
189 Seogwipo 56yr 2.630 1.393 1.230 49.03
192 Jinju 48yr 2.119 1.967 0.592 30.21
201 Ganghwa 45yr 4.560 3.409 3.309 47.01
202 Yangpyeong 45yr 5.051 3.616 3.627 47.98
203 Icheon 45yr 6.824 3.529 3.851 78.01
211 Inje 46yr 5.827 4.956 4.007 200.16
212 Hongcheon 46yr 6.800 5.191 3.256 139.95
216 Taebaek 32yr 11.888 9.191 3.806 712.82
217 Jeongseon-gun Tyr 0.000 0.000 0.000 307.40
221 Jecheon 45yr 6.011 4.418 4.536 259.80
226 Boeun 45yr 6.038 3.544 4.300 174.99
232 Cheonan 46yr 6.502 3.596 5.727 81.50
235 Boryeong 45yr 5.849 3.331 6.533 15.49
236 Buyeo 45yr 5.196 2.469 4.984 11.33
238 Gumsan 45yr 5.776 3.473 4.400 170.35
243 Buan 45yr 7.160 4.153 8.360 11.96
244 Imsil 47yr 7.351 4.366 8.064 247.87
245 Jeongeup 38yr 9.747 5.445 11.155 69.84
247 Namwon 46yr 6.798 4.722 5918 127.48
248 Jangsu 29y 6.286 5.652 5.741 406.49
251 Gochang-gun 9y 5.520 1.520 9.820 54.00
252 Yeonggwang 10y 4.200 1.480 6.680 37.20
216 Taebaek 32yr 11.888 9.191 3.806 712.82
217 Jeongseon-gun Tyr 0.000 0.000 0.000 307.40
221 Jecheon 45yr 6.011 4.418 4.536 259.80
226 Boeun 45yr 6.038 3.544 4.300 174.99
232 Cheonan 46yr 6.502 3.596 5.727 81.50
235 Boryeong 45yr 5.849 3.331 6.533 15.49
236 Buyeo 45yr 5.196 2.469 4.984 11.33
238 Gumsan 45yr 5.776 3.473 4.400 170.35
243 Buan 45yr 7.160 4.153 8.360 11.96
244 Imsil 47yr 7.351 4.366 8.064 247.87
245 Jeongeup 38yr 9.747 5.445 11.155 69.84
247 Namwon 46yr 6.798 4.722 5918 127.48
248 Jangsu 29yr 6.286 5.652 5.741 406.49
251 Gochang-gun Oyr 5.520 1.520 9.820 54.00
252 Yeonggwang 10yr 4.200 1.480 6.680 37.20
253 Gimhae 11yr 0.000 1.333 1.022 53.34
254 Sunchang-gun 11yr 2.933 1.456 5.278 127.00
255 North changwon 11yr 0.000 1.988 1.750 48.80
257 Yangsan 8yr 0.213 1.663 1.000 14.85
258 Boseong-gun Tyr 0.114 0.714 2.243 2.80
259 Gangjin-gun 8yr 1.525 0.750 5.788 12.50
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Table 1. (Continued)

Point Name Data re.tention 1 Month 2 Month 12 Month Altitude

period (cm) (cm) (cm) (cm)
260 Jangheung 45yr 3.093 2.558 2.947 45.02
261 Haenam 46yr 3.243 2.857 3.452 13.01
262 Goheung 45yr 1.398 1.689 0.791 53.12
263 Uiryeong-gun Tyr 0.000 0.529 2.071 14.18
264 Hamyang-gun 46yr 0.914 0.700 3.414 151.20
266 Gwangyang 6yr 0.000 0.117 0.000 80.90
268 Jindo-gun 3yr 0.000 0.000 0.000 5.40
271 Bonghwa 29yr 4.607 3.024 3.603 324.30
272 Yeongju 45yr 4.456 3.284 2.458 210.79
273 Mungyeong 44yr 5.691 3.245 2.984 170.61
276 Cheongsong-gun Tyr 1.214 3.286 1.843 206.23
277 Youngdeok 45yr 2.267 2.816 0.478 42.12
278 Uiseong 44yr 3.952 1.736 1.648 81.81
279 Gumi 44yr 4.627 2.095 1.732 48.88
281 Yeongcheon 45yr 3.331 1.587 0.869 93.80
283 Gyeongju Tyr 1.729 7.929 3.000 37.64
284 Guchang 6yr 5.664 4.771 2.740 225.95
285 Hapcheon 44yr 3.016 2.550 0.600 32.00
288 Miryang 44yr 2.025 1.395 0.264 11.21
289 Sancheong 45yr 4.009 3.331 1.084 138.07
294 Geoje 45yr 1.316 1.287 0.036 45.40
295 Namhae 45yr 1.380 2.222 0.293 43.70

Table 2. Data Retention Period of Group
Number Type
Data retention period Number
1 Over 30 years 63
2 Unlimited 94
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