












all production should be ceased for the next two
days.

Combining these settings (two scenarios each for
PR, TT, and CTb , and four scenarios for IS) amounts
to 32 separate simulations. In addition, one model
run considering untreated natural snow only and
one run considering groomed natural snow without
snowmaking is included as well, amounting to a total
of 34 combinations as shown in Figure 3.

4. RESULTS

Figure 4: Temporal evolution of snowpack and snow production
variables as simulated by Crocus for an SRU at 2100 m a.s.l. in
the Les Saisies ski resort and the configurations 1, 2, 15, 31, 11,
and 27.

While work on the models and the configuration
options is still in progress, Figures 4 to 6 show
preliminary results obtained using Crocus, AMUND-
SEN, and SNOWPACK/Alpine3D, and demonstrate
the influence of the various strategic configurations
on the simulated snowpack evolution.

Figure 4 shows the temporal evolution of several
variables as simulated by Crocus for an SRU at
2100 m a.s.l. in the Les Saisies ski resort. Results
are shown for the configurations 1 (natural snow
only), 2 (groomed natural snow), 15 (lance guns,
TT = −6 � C, CTb = 150 kg m−2), 31 (lance guns,
TT = −6 � C, CTb = 250 kg m−2), 11 (lance guns,
TT = −4 � C, CTb = 150 kg m−2), and 27 (lance guns,
TT = −4 � C, CTb = 250 kg m−2).

Figure 5 shows the spatial distribution of SWE as
simulated by AMUNDSEN for 16 November 2017

Figure 5: SWE for 16 November 2017 23:00 as simulated with
AMUNDSEN (10 m resolution) for the Colfosco ski resort assum-
ing the configurations 3 (top, i. e., fan guns with TT = −2 � C) and
15 (bottom, i. e., lance guns with TT = −6 � C) and start of produc-
tion on 14 November. Off-slope areas show the simulated natural
snowpack.

23:00 in the Colfosco ski resort. Results were
obtained by running the model in 10 m resolution
without snow production (i. e., configuration 1) un-
til 13 November while switching to configurations 3
(left plot, i. e., fan guns with TT = −2 � C) and 15 (right
plot, i. e., lance guns with TT = −6 � C) for the period
14–16 November.

Figure 6 shows the snow depth for a sector in
the Lenzerheide ski resort as simulated with SNOW-
PACK/Alpine3D for 24 December 2011 after starting
snow production in early December (left), and for
1 April 2012 assuming no snow production in the
last two months (right).

5. CONCLUSIONS AND OUTLOOK

We have presented the current state of integration
of snow management practices in the AMUNDSEN,
Crocus, and SNOWPACK/Alpine3D models, as well
as the approach for the spatial discretization of ski
resorts and the selection of management configura-
tions for the operational workflow within the PROS-
NOW project. First simulation results obtained using
these configurations have been presented for se-
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Figure 6: Simulated snow height with SNOWPACK/Alpine3D (5 m
resolution) for a sector in the Lenzerheide ski resort assuming dif-
ferent snow height conditions for each slope section. The lowest
point is at 1500 m a.s.l. and the highest at 2250 m a.s.l. Left:
snow height on 24 December 2011 after starting the machine-
made snow production in December. Right: snow height on
1 April 2012 without machine-made snow production for the last
two months. Off-slope areas show the simulated natural snow-
pack.

lected ski resorts. Future work will focus on com-
pleting the setup of the models for all PROSNOW
pilot ski resorts including the assimilation of local
snow production data (i. e., forcing the models with
prescribed water consumption volumes) and snow
depth measurements. Performance of the models
driven by both observed meteorological data and
downscaled hindcast data will be evaluated for his-
torical conditions using both in-situ and remotely
sensed (satellite-derived snow cover maps) obser-
vation data prior to running the models with forecast
data. First evaluations of Crocus snowpack simu-
lations (natural snow only) driven by meteorologi-
cal forecasts in the context of PROSNOW are pre-
sented in Carmagnola et al. (2018).
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