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Editorial
With the 2019-2020 snow season now
in full swing, here is the 6th
Newsletter of the PROSNOW project.
Thanks to an amazing job involving
many
project
partners,
the
PROSNOW demonstrator is now setup and running for most of our pilot
ski resorts. Although not yet perfect,
this makes it possible for pilot ski
resorts to provide feedback on the
demonstrator through the Local
Working Groups, begun since early
November. Feedback up to now has
been excellent, although the content
of the demonstrator is considered
quite advanced by the ski resort
professionals and the use of the
PROSNOW information may involve
dedicated training and specific
assistance, which is not surprising
given the novelty of what PROSNOW
brings to the ski resorts.
Meanwhile, several scenarios are
under consideration for the future
exploitation of the PROSNOW service.
Pending full analysis of the enabling
conditions for such an operational
service, PROSNOW will be launched at
the Mountain Planet 2020 Fair, in
April 2020 in Grenoble, in order to
make the service available as widely as
possible for the winter season 20202021. We are all working hard to turn
this project into a genuine service, and
we hope that you enjoy reading the
latest news about our project in this
Newsletter. We look forward to winter
2019-2020 as a memorable final test
for the PROSNOW concept before
taking off as an operational service!
Samuel Morin, PROSNOW coordinator.

Events attended
The PROSNOW® exploitation strategy under development
Over the summer, PROSNOW partners have been busily working on
scenarios and strategies for taking the forecasting service to
the market after project end. Backed with preliminary inputs
from different work packages on user expectations, potential
service benefits, users’ potential ability and willingness to pay as
well as first rough cost estimates for service provision, fruitful
brainstorming activities and discussions on exploitation took
place at a 1-day meeting on September 3rd in Grenoble. With
broad participation of the well-established PROSNOW industry
partners (e.g. Technoalpin, CGx, Snowsat, Dianeige, Alpsolut), taketo-market strategies have been defined and will be further refined
in the upcoming months.

Figure 1- Photos by Carlo CARMAGNOLA

General Assembly in Davos, Switzerland
The 3rd General Assembly (GA3) was held in Davos on the 8th and
9th of October. The GA3 gathered the Consortium to reflect and
work on the exploitation plan so as to pave the way to the best
exploitation strategy. Although plans are not yet definite, seedling
ideas have taken root and expanded since.
In addition to the vivid and intense session dedicated to
exploitation, break-out sessions were organised over one
afternoon. Thereupon, the consortium was split in two groups. The
first gathered team members working on the core software
development and data integration, while the other aimed to reflect
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In the press
⧭ PROSNOW contribution to answer
the question: Will we witness the end of
the ski era by 2050? in the academic
magazine The Conversation (in French).
⧭ PROSNOW promoted to mountain
business
sector
through
the
Montagne Leaders magazine n°272,
pp.72-73 (in French).
⧭ PROSNOW has been advertised by
our partner SLF on its news’ website
(in German).

on the best way to implement the product as well as the way to
enhance our already good relations with ski resorts.

World Meteorological Organisation – High Mountain Summit
Coordinator Samuel MORIN, Claudia NOTARNICOLA from EURAC and
Matthias BAVAY from WSL-SLF Davos have attended the WMO High
Mountain Summit held in Geneva from the 29th to the 31st of October
2019. A scientific poster of the PROSNOW project was exhibited so as
to present the project at an international scale.

PROSNOW® showcase in ski resort “La Plagne” on the 12th
of November 2019.

⧭ PROSNOW as an illustration of climate
services dedicated to enhance regional
development in the August issue of the
online magazine Sciences Eaux et
Territoires – La revue d’IRSTEA (in
French).
⧭ PROSNOW promoted by the Swiss
local newspaper SüdOstSchweiz (in
German).
⧭ PROSNOW advertised by one of the
Swiss pilot ski resort through its
website, the Arosa Lenzerheide (in
German).

Agenda
⧭ Congress of the Domaines Skiables
de France, the national network of
French ski resorts from the 29th of
Sept. to the 2nd of Oct. 2019. Samuel
MORIN and Carlo CARMAGNOLA
contributed to a round table debating
on
ski
resort’s
sustainability.
PROSNOW was then presented as a
tool aiming at greening ski
management.
⧭ Rencontre Météo Montagne. This
annual event aims at stimulating and
enhancing the way mountain
meteorological
information
is
perceived and shared. The first
PROSNOW output will be showcased
on the 20th and 21st of December.
⧭ The American Geophysical Union
will hold its annual AGU fall meeting
on the 9th and 13th of December 2019
in San Francisco, CA, USA. PROSNOW
will be presented as a new approach
for snowpack modelling.

Special focus
Report on interviews and surveys with European Alps
stakeholders, regarding expressed end users’ needs,
snowmaking costs, and willingness to pay
A factsheet, summing up the results of a market study performed this
year, is now available on the PROSNOW website. The topics addressed
by the survey included ski areas' snow management practices and
costs, their need for, interest in, and assessment of a forecasting service
like PROSNOW, and – to a smaller extent – their ability and willingness
to pay for such a service.

[ Click here to learn principal conclusions and results at a glance ]
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The PROSNOW® demonstrator: final stretch before
deployment
Following positive reviews from ski resorts and snow professionals for the first version of the demonstrator
during the previous winter, the development of the second version has been underway since last spring. This
version is now ready and works real time, integrating daily updates from modelling outputs. It also shows
complementary features, a more robust database, and should allow ski resort managers to conduct an in-depth
test session during the entire winter season, with the support of the PROSNOW team in the 8 pilot ski resorts.
The pilot period will start mid-December and will last until the end of the season.
WP3 summarized the work conducted with the first version of the demonstrator in 3 different project
deliverables (D3.1, D3.2 and D3.3). The work will now focus on the development plan for the end of the project,
and afterwards with a final package including the final version of the tool, the details of its implementation, the
evaluation of its performance and eventual recommendations.
In early September, a synthesis note on the performances of the Demonstrator during its first deployment in
the pilot ski-resorts was finalised. This document presents the feedback collected during several local meetings
with the staff of each resort, including the issues encountered, their possible solutions and some detailed
suggestions to improve the content and the form of information to be displayed. This work highlights the
crucial role of LWGs in bridging the gap between, on the one hand, the end-users needs, and, on the other hand,
the project activities. Based on this feedback, a new version of the Demonstrator has been designed,
developed and deployed in pilot ski resorts.

Simulation of snow production: completed & ready to
be used
The snow production implementation in all models, especially SNOWPACK/Alpine3D has been finalised. Now
all models are ready to simulate snow production in each pilot resort.
Real-time implementation of these modelling chains is still progressing. It includes continuous real-time
operation of the downscaling chains and provision of the post-analysis data to the PROSNOW data
server through specified interfaces. Further, continuous real time operations of models in ArosaLenzerheide, Livigno, Garmisch-Partenkirchen, La Plagne and Les Saisies, Seefeld and Obergurgl, and Dolomite
Superski is implemented. In addition, modelling chains feeding to the PROSNOW data server through the
webservices have been implemented: local data (meteorological stations, in situ observations) - meteorological
forcing - downscaling - snow models.

Portraits of PROSNOW
members
Carlo MARIN, researcher at EURAC Research
(Italy)
1. Hello Carlo MARIN, can you tell us more about yourself?
I am a researcher working at EURAC Research in
Bolzano/Bozen, Italy. I got a Ph.D. in remote sensing after having
completed my university studies in telecommunication
engineering. My research focus is on the analysis of multisource and multi-temporal remote sensing data for
monitoring the alpine cryosphere. In my spare time, I enjoy
being in the mountain climbing, skiing or simply hiking with my friends.
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2. What is your role in PROSNOW?
Together with Claudia NOTARNICOLA and Valentina PREMIER I’m in charge of the data collection,
preparation, and management for the snow simulations. Moreover, we oversee the validation of the
hindcast snow simulations using remote sensing data. In particular, by exploiting state-of-the-art machine
learning techniques, we derived snow cover maps from high-resolution Copernicus Sentinel-2 data in areas
with low uncertainty to be used as reference snow cover maps for the validation activities.
3. What are your expectations regarding PROSNOW?
PROSNOW can be a game-changer for all the ski resorts that would like to increase their efficiency in
terms of saving water and energy in snow production. This will make the winter recreational activities
more sustainable allowing the local development of disadvantaged mountainous areas in a climate change
environment.

Florian HANZER, research at the Uni.
Innsbruck (Austria)
1. Hello Florian HANZER, can you tell us more about
yourself?
I am a researcher working at the University of Innsbruck
and the University of Graz, Austria. I am originally a
computational scientist, interested in the interface between
natural sciences and computer science, i.e., modelling and
simulating physical processes, designing and developing
scientific software and high-performance computing. During
my master's studies I got introduced to the field of snow
hydrology and snow modelling and subsequently worked in a
project focusing on future snow conditions in Austrian ski
resorts. Within this project I developed a module for
simulating snow management in ski resorts coupled to
the AMUNDSEN model as part of my master's thesis. As part
of my PhD I continued to work on this topic, but also
participated in several other projects focusing on snow- and
glacio-hydrological modelling and climate change scenario
simulations.
2. What is your role in PROSNOW?
I am working on the snowpack simulations for the Austrian (Seefeld and Obergurgl) and South Tyrolean
(Colfosco and San Vigilio) ski resorts with the AMUNDSEN model. This involves extending and refining the
model as well as involvement in the LWG process for these ski resorts in terms of data collection and
tailoring the simulations to the needs of the ski resorts.
3. What are your expectations regarding PROSNOW?
The concept of coupling meteorological forecasts and snow models while integrating the local data from the
ski resorts is highly innovative. The tools we are developing will supply the ski resorts with forecasts of the
actual snow conditions on the slopes depending on different possible management strategies, which will
allow for a more efficient planning of snow management operations and a more economical spending of
resources.
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Carlo CARMAGNOLA, researcher at MétéoFrance
1. Hello Carlo CARMAGNOLA, can you tell us more about
yourself?
I'm an Italian-French citizen and I hold a Bachelor's degree in
History of the Middle Ages, a Master's degree in Astrophysics
and a PhD in Snow Physics. I am currently a researcher at
CEN - Snow Research Centre of Météo-France in Grenoble
(France), a consultant on snow management for the
Dianeige company and a ski instructor at ESF - French Ski
School. I like skiing, reading, measuring and simulating the
snow properties, visiting medieval cathedrals and drinking
chocolate milk.
2. What is your role in PROSNOW?
I am responsible for WP4 and LWG - Local Working Groups
and well involved in WP1's activities. In practice, my role is
twofold. On the one hand, I coordinate the relationship with our pilot ski-resorts, ensuring that the work is
carried out within a common framework and that the local activities reverberate throughout the other work
packages. On the other hand, I develop the French snow modelling chain and I run the Crocus snowpack
model, in order to simulate the future snow conditions over our two French resorts.
3. What are your expectations regarding PROSNOW?
That it works.
Seriously, if PROSNOW really does what it's meant to do (and we are leaving no stone upturned for this to be
the case), an important step towards a smarter management of snow and water resources in ski-resorts
will be taken. And skiing will remain our best outdoor activity for decades to come!

Carlo contributed to publish a handbook upon the request of the Domaines Skiables de France
(the national network of French ski resorts). The handbook aims at teaching and describing how
better perform snow grooming. The attended reading audience will be then mostly snow
technicians and managers. PROSNOW will be acknowledged in the manual. Coordinator Samuel
MORIN also contributed to the manual.
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