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Theoretical snow period and assessment of skiing climate suitability. With Changbai Moun-
tain Ski Resort as an example. WANG Xiu-rong'“ , ZHAO Rong', YU Han', WANG Li-sheng',
WANG Qiong” (' Public Meteorological Service Center, China Meteorological Administration , Beijing
100081, China; *Cangzhou Meteorological Bureau, Cangzhou 061001, Hebei, China).

Abstract; To analyze the climatic characteristics of snow resources and quantitatively evaluate the
climatic suitability of skiing, we proposed the concept of theoretical snow period from the perspec-
tive of climate based on the synoptic principle. We set threshold values of different suitability de-
grees of three indices closely related to skiing, including air temperature, wind speed, and precipi-
tation. The conversion function of each index was designed after normalization. Based on grey rela-
tional theory and Euclidean distance method, we established evaluation model of ski sports climate
suitability index, with Changbai Mountain Ski Resort as an example. The results showed that snow
resource in Changbai Mountain area was rich. From 1981 to 2018, the average snowfall during the
theoretical snow period was 64.6 mm. Under the background of climate change, the average number
of snow days and snowfall decreased slightly over the years, with the starting time of snow season
being delayed and the ending time being advanced. The number of snow days in the early winter
(from the starting time of snow season to the end of December) was significantly less than that in
the later winter (from the next January to the end of snow season). Climate in Changbai Mountain
was highly suitable for skiing during the snow period. The most suitable and relatively suitable days
with respect to air temperature, wind speed and precipitation accounted for 91.9%, 91.8%, and
94.6% of the total, respectively. The cumulative number of days for ski comprehensive weather suita-
bility accounted for 99.7% , indicating that most days were suitable for skiing. The concept of theo-
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retical snow period in this study had made up for the problems caused by the lack of meteorological

observation data of the first and last snow event on the study of snow resources. The climate suitabi-

lity evaluation model of skiing could help make management decision for the development and

operation of ski resorts and scientific support for skiing enthusiasts.

Key words: theoretical snow period; skiing suitability; comprehensive evaluation index model;

Changbai Mountain area.
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Fig.1 Distribution of days in annual snow period.
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Fig.2 Statistical analysis of pre-winter (SED) and post-winter ( NES) days in snow period ( 1981-2018).
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of December; statistics of later winter days: From the next January to the end of the snow period.
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Fig.3 Average maximum temperature trend in 1981-2018 snow period (a) and the skiing suitability ratios of different grades for the
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Fig.4 Average wind speed distribution trend in 1981-2018 snow period (a) and the skiing suitability ratios of different grades for
wind speed index (VID, b).
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Fig.5 Cumulative precipitation distribution trend in 1981-2018 snow period (a) and the skiing suitability ratios of different grades for

precipitation index (RID, b).
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Fig.6 Annual changes of comprehensive suitability of different grades in 1981-2018 snow period (a) and the comprehensive skiing

suitability ratios of different grades (b).
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