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Figure 5: CRPS and CRPSS for the season
2017/2018 at 4 elevations at Les Saisies ski-resort.
The configurations R, A’ and B’ are explained in Fig.
1.

Our modeling framework was inspired by the ap-
proach developed by Morin et al. (2013), which has
been refined and extended here through 3 main im-
provements. First, the statistical analysis introduced
by Morin et al. (2013) has been improved using
more complex statistical metrics, in order to fully ac-
count for the spread between ensemble members.
Second, the work of Morin et al. (2013) was limited
to only one point at 2400m in the Mont-Blanc mas-
sif, whereas here we have performed simulations at
different elevations, thereby assessing the general-

ity of the conclusions reached by Morin et al. (2013).
Third, in addition to the climatological forcing, we
have introduced the use of an ensemble weather
forecast product, allowing to take into account pre-
dicted conditions for the first 4 days after the initial-
ization. We have demonstrated that this improve-
ment, by explicitly accounting for the meteorological
situation and its potential development into the fu-
ture, extends the time frame over which the forecast
system has a predictive power superior to the clima-
tological data.

Several additional developments are currently in
progress to corroborate and refine the results of this
study. First, other NWP products will be seamlessy
integrated into a fully-fledged modeling chain to ex-
tend the meteorological forecast period, combining
different progressively increasing lead-times up to
the seasonal scale. In particular, the Ensemble
Prediction System (EPS) probabilistic forecast de-
veloped at the European Center for Medium-range
Weather Forecast (ECMWF) will be used until lead-
times of 15 days. To assess the added-value of sea-
sonal forecast over climatologically-based predic-
tion for lead-times beyond 15 days, the Copernicus
Climate Change - Seasonal Prediction (C3S-SP)
system will be added to the modeling chain. Sec-
ond, the snow management practices (grooming,
snowmaking) will be explicitly accounted for in the
snowpack simulations (Hanzer et al., 2014; Span-
dre et al., 2016; Hanzer et al., 2018), to represent
the actual state of the snow on the ski slopes. And
third, daily measurements of water consumption for
snowmaking and snow height on the ski slopes will
be integrated into the chain to adjust the snow con-
ditions at the initial step of the prediction to field ob-
servations.

All these combined developments will make it
possible to build up the PROSNOW real-time op-
erational chain, which will help ski-resort operators
to improve the snow management through a better
anticipation of the weather and snow conditions on
the slopes.
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