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Snow management modeling

§ Physically based snowpack models 

allow simulation of the (natural) snow 

cover

§ For the application in ski resorts, snow 

management processes (snowmaking 

and grooming) must be considered

§ Physical component: description of the 
snowmaking and grooming processes

§ Socioeconomic component: when, where, 

and how much to produce
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PROSNOW
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§ H2020 project aiming at 

developing an operational 

forecasting system for snow 

conditions in ski resorts

§ Time scales from days until 

several months ahead
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Snow models in PROSNOW
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Pilot ski resorts
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Snow production parameters
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Snow demand

§ Is there a need for 
producing?
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Snow production parameters
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Ambient conditions

§ Air temperature

§ Humidity

§ Wind speed

Adapted from Hofstätter (2008)
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Snow production parameters

07/05/2020
PROSNOW

This project has received funding from the European Union’s Horizon 2020 

research and innovation programme under grant agreement No730203
8

Infrastructure

§ Snow guns

§ Water availability

§ Pumping capacity
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Snow production parameters
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Grooming parameters

07/05/2020
PROSNOW

This project has received funding from the European Union’s Horizon 2020 

research and innovation programme under grant agreement No730203
10

§ Explicit simulation of densification

§ Implicit consideration of (re-)distribution
Spandre et al. (2016)
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Snow management configurations

07/05/2020
PROSNOW

This project has received funding from the European Union’s Horizon 2020 

research and innovation programme under grant agreement No730203
11

Use a range of 

configurations 

(parameter sets) to 

account for different 

snow management 
strategies during the 

season



Logo of 

institution

Validation data
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Type Temporal resolution Spatial resolution

Snow depth from groomers daily 3 m

Sentinel-2 snow cover maps up to 5-daily 10 m

Recordings from snow guns (water 

consumption, energy consumption, wet-

bulb temperature)

(sub-)hourly point-based
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Results: snow depth
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Results: snow depth
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Results: snow depth
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Results: snow depth
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Results: snow depth (temporal evolution)
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Results: snow cover maps
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(red = clouds / no data)



Logo of 

institution

Results: snow cover maps
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(red = clouds / no data)
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Results: snow cover maps
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Results: snow cover maps

07/05/2020
PROSNOW

This project has received funding from the European Union’s Horizon 2020 

research and innovation programme under grant agreement No730203
21

2016-01 2016-05 2016-09 2017-01 2017-05 2017-09 2018-01 2018-05 2018-09 2019-01 2019-05

0.2

0.4

0.6

0.8

1.0

Snow-covered slope area (obs)

Accuracy

Evaluation for slope pixels only



Logo of 

institution

Results: water consumption
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Conclusions

§ Model implementation represents state of the art of the integration of 

snow management processes in physically based snowpack models

§ “Generic” snow management configurations produce robust results for 

all considered ski resorts even without further tuning

§ Operational applications require assimilation of local measurements 

(snow depth and water consumption)
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Thank you!

Further information:

www.prosnow.org
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