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Fig. 1 Methodological framework of simulation of

snowpack in ski resorts
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Table 1 Comparison and summary of simulation methods of snowpack in ski resorts
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Advances in snow simulation for ski resorts
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Abstract: Snow condition is a key indicator to measure the profitability of ski resorts. As a snow-dependent in-
dustry, ski tourism is extremely sensitive to climate change. With global warming, it is significant to assess the
climate change risk of ski resorts. Snowmaking has become a standard snow management strategy to lessen the
dependency on the variability of natural snow conditions. Snow models can accurately simulate snow conditions
in ski resorts and provide scientific guidance for the management of the amount of artificial snow and the time of
snowmaking. In this paper, we reviewed the main scientific literature on snow simulation for ski resorts. Snow
models for assessing the vulnerability of ski resorts have evolved from the earliest empirical linear model to the
simplified physical model and then evolved to the complex energy balance model. These models were developed
from simulating only natural snow to incorporating snowmaking and grooming. According to different simula-
tion methods of natural snow, snowmaking and grooming, snow models are classified into two categories: site-
scale or semi-distributed simulation and distributed simulation. Site-scale or semi-distributed simulation methods
usually employed a degree-day model or a simplified energy balance model. In these methods, snowmaking and
grooming were accounted for using a few simple assumptions, and the physical properties of snow were repre-
sented in a comparatively coarse manner. Distributed simulation methods used multi-layer energy balance snow
models to represent the ski resort infrastructure and the specifics of the snowmaking and grooming processes in a
considerable level of detail. Moreover, we put forward some points that should be paid attention to when apply-
ing snow models to ski resorts in China. The snow models should focus on snowmaking due to the scarcity of
natural snow in most regions of China and the various management modes of ski slopes should be considered.
Finally, the simplified distributed snow model is considering to be more suitable for snow simulation in ski re-
sorts due to it is unnecessary to provide a detailed description of the internal physical process of snowpack at a
ski resort.

Key words: ski resort; snow model; snowmaking; grooming

(FHERZE: & B4 . JA AR



