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(2) Predicting the Changing Operational Periods of Ski Resorts Due to Climate
Change and the Effect on Traffic Volume
Feifan XU, Hirokazu KATO (Nagoya University)

Background

The tourism industry plays a significant role in driving regional economic growth and rejuvenation.
Nevertheless, the functionality of numerous leisure facilities is profoundly impacted by climate
conditions. It is crucial and pressing to quantitatively assess how variations in winter temperatures and
other climate factors influence the likelihood of success for ski resorts. In the case of leisure facilities
such as ski resorts that are particularly vulnerable to climate-related effects, accurately understanding
and predicting their business potential and potential operational periods will enable us to forecast traffic
demand more effectively for accessing specific facilities within specified timeframes. This, in turn, will

offer valuable scientific and theoretical support for future land transport planning and route design.

Research Subjects and Research Purpose

The primary objective of this study is to construct a logistic regression model using a panel dataset
comprising 71 entities observed over a period of 15 years. The aim is to evaluate the extent to which
different factors influence the business performance of ski resorts. By doing so, this research seeks to

gain valuable insights into the potential impact of climate change on the sustainability of ski resort
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operations. Furthermore, the study aims to provide scientific and theoretical foundations for future land
transport planning and the design of optimal routes, taking into account the projected changes in ski

resort viability.

Data Collection and Methodology

In this study, data collection was conducted from four main perspectives. Firstly, we gathered basic
attribute data of 71 ski resorts in the Hokkaido region, including the number of openings for each ski
season from 2006 to 2020, geographic location, elevation, number of lifts, and maximum slope of the
piste. These basic attributes were obtained from the Railway Information System. Additionally, we
examined the historical changes in business statuses over the past 15 years.

As shown in Fig. 4-2, the business statuses were categorized into three types: continuation, stoppage,
and suspension. Ski resorts that operated continuously from the first business year until the 2020 ski
season were classified as the continuation type. Those that experienced operational stagnation on or
before the 2020 ski season were categorized as the stoppage type. Ski resorts that were temporarily
suspended and subsequently resumed operations were classified as the suspension type. The opening
time of ski resorts ranged from early November to late May, forming the time series of panel data used
in this study.

The second aspect of data collection focused on the transportation accessibility of the ski resorts. This
included investigating public transportation options such as the nearest railway station and bus stop, as
well as private transportation options such as the nearest highway entrance and exit, and the number of
parking capacities available at the ski resort.

Furthermore, skiing activities are influenced by social trends at specific times. To gauge social trends,
we utilized the skiing population data from the Leisure White Paper provided by the Japan Productivity
Center and the total population of Hokkaido ropeway transportation, obtained from the Hokkaido
Ropeway & Ski Lift Association.

Lastly, we collected eight variables based on bias-corrected climate scenarios over Japan, using the
CDFDM method with CMIP61). These variables, provided by the National Institute for Environmental
Studies, Japan, included daily mean temperature (°C), daily maximum temperature (°C), daily minimum
temperature (°C), daily precipitation (mm/day), global solar radiation (MJ/m2/day), wind speed (m/s),
surface relative humidity (%), and downward longwave radiation (MJ/m2/day).

In summary, the panel data set used in this research is a balanced (complete) panel data, meaning it
includes all observations for each individual measured at the same time points. It consists of data
collected on 71 individuals, including business statuses, attribute data, meteorological data, and the
social trend index. The data covers a period of every ten days from 2006 to the 2020 ski season, resulting

in a sample size of 22,365 (71 individuals * 3 ten-day periods * 7 months * 15 years).

17



Continuation
type

L Stoppage
type

Suspension

type
Figure4-2. Three types of business mode of 71 ski resorts

Results

The results of the Pooled regression model show among the five climatic variables, except daily
precipitation, p values are close to 0, and the absolute values of coefficients are between 0.02 and 0.52,
which indicates that climatic conditions have a significant effect on the operation of ski resorts. Among
the attribute variables, the capacity of the parking, the maximum elevation value, and the minimum
elevation value show significant influence, which is derived from the understanding of the skier’s traffic
utilization mode. Most skiers approach the ski resort by self-driving, which is different from other
sightseeing facilities. The capacity of the parking will directly affect the opening status. For the result
that the maximum elevation coefficient is negative and the minimum elevation coefficient is positive,
and the absolute value of both coefficients are very low, it can be explained as follows: the natural
conditions of the elevated areas are more likely to be more conducive to skiing, however, because the
high elevation also means that there is a high probability of impassability due to extreme weather
conditions, the resistance of ski resort users to reach the ski resort is also increased. The presence of
snowmobiles and ropeway had a significant positive effect, on the contrary, the presence of heli-skiing
and events showed a significant negative effect. This reflects that the diversity of ski resort activities

will promote the business sustainability of ski resorts, but at the same time, the high cost of hardware
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configuration and the consumption of manpower and material resources required for event operation
will also bring challenges to the operation of ski resorts. In addition, the number of quad, triple, and pair
lifts had a significant effect, while the number of single lifts did not. Skiing, as an outdoor recreational
activity, tends to attract crowds of visitors. It is worth noting that whether the artificial snow machine is
set up or not significantly affects the dependent variable, namely the business possibility of the ski resort.
In terms of social trends, ropeway transportation volume as a reference index has a certain positive effect,
but it is not very significant. At the same time, the total skiing population did not show a significant
effect. This is related to the unique advantages of the Hokkaido region. This suggests that Hokkaido, as
a well-known ski resort in Japan and Asia, may not be particularly affected by its business prospects
even in less popular years.

Taking into account the individual differences among ski resorts, a single-factor fixed effect model
was constructed, which offers more specific insights. In both the pooled regression model and the single-
factor fixed effect model, the daily mean temperature was found to have a significant effect. The results
indicate that for each one-unit increase in daily mean temperature, the probability of a ski resort opening
is reduced by 40.35%. Furthermore, the analysis reveals that a one-unit increase in daily precipitation

leads to a 6.95% reduction in the probability of a ski resort opening.
Reference

1) N.Ishizaki (2021), Bias corrected climate scenarios over Japan based on CDFDM method using CMIP,
Ver.1.1, NIES. doi:10. 17595/20210501.001. Reference date: 2022/08/18
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