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Objective of the document
The present deliverable documents the alpine-wide PROSNOW online survey addressed
to ski areas. The survey represents an addition to the intensive and detailed co-design
work in the local working groups1 (LWGs) of the PROSNOW pilot ski resorts. It serves the
purpose of testing, whether insights gained in the LWGs with respect to the ski areas’
snow management practices and snowmaking costs as well as their needs and
willingness to pay for forecasting services like PROSNOW also hold for a broader group
of alpine ski areas. The results derived from the survey will feed into WP3, WP4 and WP5
by providing input for the further development of the PROSNOW service, the economic
evaluation of the PROSNOW demonstrator, and the further elaboration of the business
plan.
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1. Introduction
The PROSNOW project aims at building a meteorological and climate prediction system
supporting the management and optimization of snow in Alpine ski resorts. Maximizing
the chances for actual up-take and use of this climate service requires its best possible
tailoring to the users’ needs and a clear demonstration of its added value. WP2 of the
PROSNOW project addresses both of these issues. It collects the needs of ski areas with
respect to snow management, investigates the costs associated to snow management (in
particular snowmaking) and potential cost reduction levers, studies the expected
economic benefits of using the PROSNOW service and analyses the ability as well as the
willingness of potential users to pay for such a service. Different means and methods are
deployed for this purpose, including (i) literature reviews (in PROSNOW deliverables D2.1
and D2.2), (ii) interviews and workshops in the local working groups1 (LWGs) of the
PROSNOW pilot ski resorts (in D2.1-D2.3), (iii) interviews with other groups of
stakeholders, including providers of snow management tools and services (in D2.3), and
(iv) the implementation of an alpine-wide online survey for ski areas (in D2.4)2.
The present deliverable is one piece in the puzzle of all these activities and reports on the
results of the alpine-wide PROSNOW online survey addressed to ski areas. The survey
represents an addition to the co-design work in the local working groups of the PROSNOW
pilot ski resorts. It serves the purpose of testing, whether insights gained in the LWGs with
respect to the ski areas’ snow management practices and snowmaking costs as well as
their needs and willingness to pay for forecasting services like PROSNOW also hold for a
broader group of alpine ski areas. The survey therefore particularly complements the
PROSNOW deliverables D2.1 Review of ski resorts operating costs and market analysis
and D2.2 End users demand for a climate service dedicated to snow management.
The present deliverable describes the preparation of the survey and its release, the
processing of the collected data, the results of the survey and the conclusions derived
from these results. These conclusions will feed into WP3, WP4 and WP5 by providing
input for the further development of the PROSNOW service, the economic evaluation of
the PROSNOW demonstrator, and the further elaboration of the business plan.

1

For each pilot ski resort within PROSNOW, a local working group (LWG) was established. Each LWG comprises at least one
representative from the resort technical management team, a technical and science partner and all stakeholders directly
concerned with the use of data.
2

D2.1: Review of ski resorts operating costs and market analysis
D2.2: End users demand for a climate service dedicated to snow management
D2.3: First round of specifications on PROSNOW data visualization and post-processing
D2.4: PROSNOW Report on interviews and surveys with European Alps stakeholders
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2. Survey preparations and release
Survey goal
The LWGs1, implemented in each of the PROSNOW pilot ski resorts, have the great
advantage of supporting trust building and allowing for detailed exchange as well as
intensive co-design work between PROSNOW developers and PROSNOW users.
However, the insights gained in the LWGs are limited to a rather small number of ski
resorts. As already mentioned in the introduction, the goal of the alpine-wide PROSNOW
online survey therefore was to test, whether insights gained so far in the LWGs (see
PROSNOW deliverables D2.1 and D2.2) also held for a broader group of alpine ski areas.
The topics addressed by the survey included the 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.
At the time of the online survey, concrete figures on the actual added value of the
PROSNOW service were not yet available. Such figures will be derived from the
experiences of the pilot ski resorts during the real-time testing of the PROSNOW
demonstrator in the season 2019/20. Since respondents need a clear picture of the
service’s added value to give meaningful answers about their willingness to pay, the aim
of the online survey was to address this topic only in an indirect and rather rough manner.
Detailed assessments will follow in the LWGs, based on the real-time testing of the
PROSNOW demonstrator. Corresponding deliverables include D2.6 Economic analysis
of PROSNOW products and D4.4 Report on the perceived added value of the service
from a user’s experience and quantification of the added value based on economic
indicators developed in WP2.

Survey structure
Compared to the interviews in the LWGs, we decided to abstract detail and go for a
preferably short questionnaire in order to keep the time needed to complete the survey to
a reasonable degree and minimize the dropout rate. An online survey that had been
implemented for the PROSNOW pilot ski resorts (see D2.1 Review of ski resorts operating
costs and market analysis) served as starting base for the alpine-wide PROSNOW online
survey. Experiences from this smaller survey, such as difficulties in getting feedback on
operating costs, fed into the design of the alpine-wide survey.
The alpine-wide PROSNOW online survey, addressing representatives of ski areas, was
implemented in LimeSurvey Version 3.15.3+181108 (Limesurvey GmbH, n.d.). The
English version is included in Annex A. In total, the survey consisted of 19 questions. Four
questions of the survey were obligatory (marked by a red asterisk in the analogue version
in Annex A). Another eight questions were conditional questions, i.e. questions depending
on previous answers of the respective respondent. The questions were grouped into four
topics: (i) characteristics of the ski area and the respondent(s)’ position(s), (ii) products
and services currently in use by the ski area, (iii) operating costs, and (iv) the expected
PROSNOW Report on interviews and surveys with European Alps stakeholders
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utility of the PROSNOW service. At the beginning of question block IV, we integrated a
short video3 into the survey, informing about the PROSNOW project in general and the
first version of the demonstrator in particular. The video served the purpose of giving
respondents an impression of the PROSNOW service under development and enabling
them to answer questions on its potential usefulness for their ski area.
Besides the English version, we translated the survey into three further languages: Italian,
French, and German. Depending on the language, we listed different contact persons at
the end of the introductory page in order to ensure linguistic compatibility.

Survey questions
As mentioned above, we grouped the survey questions into four topics. We presented all
questions of one topic on the same page. Conditional questions only appeared if the
respondent answered the corresponding previous question(s) in a way fulfilling the
required condition.
Question block I: Characteristics of the ski area and the respondent(s)’ position(s)
(See Annex A, questions 1-3)

Within the first thematic block we asked survey participants to give some general
information about the characteristics of the ski area and the respondent(s)’ position(s).
Queried characteristics included the ski area’s country of location and its size, measured
in total slope kilometres. Our intention of these questions was to allow for a better
evaluation of responses in the thematic blocks II-IV, including evaluations per country of
location and class of ski area size.
We also asked survey participants about their role/position in the ski area, their working
experience at this position and the extent of using weather or climate information in their
daily work. Again, this information served the purpose of helping us to better evaluate and
classify the answers. Expecting that answering the survey could require people from
different fields within the ski area, we provided the possibility to list up to four different
people involved in filling the survey.
Question block II: Products and services currently in use
(See Annex A, questions 4-12)

The second thematic area dealt with products and services for snow management
currently in use in the ski area. We asked survey participants whether they made use of
weather forecasts for planning technical snow production, whether these forecasts were
free of charge, how much they paid for the forecasts if not free of charge and how
important these forecasts were for snow management in the ski area. We also wanted to
know which forecasted meteorological and snow variables they used most for planning
the technical snow production in their ski area.

3

English: https://dai.ly/k3V9QpVvUeg8npsZW1Q; German: https://dai.ly/k2t5gdL58HSta1sZWt5;
Italian: https://dai.ly/k5nmBW1kvJqILhsZWxs; French: https://dai.ly/k7HKvl7ZD2fH5esZWnd
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To gain some insights into risk attitudes, snowmaking strategies and the handling of
forecasting uncertainties, we asked survey participants about the required certainty of
forecasted subsequent snowmelt to leave perfect snowmaking conditions in the next 24hours unexploited within the period of pre-seasonal snow base creation.
Finally, we wanted to know which other tools and services than weather forecasts survey
participants were currently using for snow management, how important they rated these
tools for snow management and which benefits they saw in using these tools.
Question block III: Operating costs
(See Annex A, questions 13-14)

As already pointed out in deliverable D2.1 Review of ski resorts operating costs and
market analysis, operating costs are a sensitive issue for ski areas and they are usually
quite reserved in providing related data. That is why only little information is publicly
available. In order to minimize the risk of substantial drop out of respondents at this stage
of the survey, we refrained from asking for any absolute numbers on operating costs but
only requested information on how they split up in different categories. However, we show
some examples on absolute numbers in Box 4 in Annex C.
Question block IV: Expected utility of the PROSNOW service
(See Annex A, questions 15-19)

The final thematic block dealt with the utility that survey respondents associate with the
PROSNOW service. As mentioned above, a short video at the beginning of this fourth
question block showed the first version of the demonstrator and thus gave some
impression of the PROSNOW service under development. We wanted to know from
survey participants for which application areas they considered a service like PROSNOW
useful for their ski area, if they were interested in a service like PROSNOW in general and
how they would assess its importance for snow management in their ski area. We also
asked survey participants to rank all tools and services currently used for snow
management according to their importance and to include the PROSNOW service in this
ranking.
Further comments:
At the end of the survey, we gave participants the opportunity to add further comments.

Survey dissemination
Overall, the online survey was open to participation for 9 weeks, starting with calendar
week 13. The survey was disseminated and spread via various channels, including emails,
social media, and newsletters. To increase participation, we also included a lottery that
raffled off 10 PROSNOW jackets.
Emails
We contacted ski areas and ropeway operators in France, Switzerland, Italy and Austria
directly via email, taking account of any limiting legal regulations. The first wave of email
PROSNOW Report on interviews and surveys with European Alps stakeholders
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releases took place in calendar week 13 and encompassed more than 800 emails. 123 of
them were sent to French, 324 to Swiss, 140 to Italian, and 221 to Austrian ski areas and
ropeway operators, with a reminder following in the 19th calendar week4. The large
differences in the number of mails sent per country is partly related to differences in ski
area management. In Switzerland, for example, several cable car companies may operate
within the same ski area. In France, by contrast, there is usually one operator responsible
for the management of the whole ski area/resort or even manages more than one
area/resort.
Newsletters
In addition to the email releases, we asked national ropeway associations (DSF in France,
ANEF in Italy, SBS in Switzerland, VDS in Germany and “Fachverband der Seilbahnen”
in Austria) to promote the survey and spread the link via their channels5. The Austrian
Ropeway Association, for instance, included a respective article in the March 2019 edition
of their e-newsletter. Moreover, we announced and promoted the survey in the March
2019 edition of the PROSNOW newsletter, which was spread among all PROSNOW
partners, the members of the user advisory board (UAB), and people who had registered
for the newsletter via the PROSNOW website or in the course of an event.
Social media
On April 2nd, we also communicated the launch of the survey via the PROSNOW twitter
account, together with the survey links.
Flyer - Interalpin
We produced flyers, informing about the survey and providing access details (see Figure
9 to Figure 11 in Annex B), and spread them amongst visitors at the Interalpin in Innsbruck
on May 9th, 2019. We also provided the flyers to selected UAB members for promoting the
survey (see below).
UAB
We asked UAB members with a strong link to ski resorts to promote survey participation
among ski areas.

4

No emails were sent to German ski areas due to the very broad legal interpretation of the definition of advertisement. Email
advertising is classified as unreasonable harassment in Germany and the German jurisdiction has already considered a request for
evaluation as advertising.
5

Only the Austrian ropeway association responded to our request on promoting the survey via its channels.
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3. Data processing
Used software
We used the open source software R (R Core Team, 2019) for processing and analysing
the data collected by the survey. Applied packages included ggplot2 (Wickham, 2016),
xlsx (Dragulescu and Arendt, 2018), scales (Wickham, 2018), gtable (Wickham and
Pedersen, 2019), reshape2 (Wickham, 2007), and ggnewscale (Campitelli, 2019).

Responses considered
During a period of 9 weeks, for which the survey was open to participation, we recorded
78 visits of the survey’s pre-page. Besides general information on the PROSNOW project,
this pre-page informed about (i) the aim of the online-survey, (ii) its content, (iii) the
processing and handling of the collected data and information, and (iv) the PROSNOW
lottery (see Annex A).
Fifty people actually started the survey, from which 31 went through all four thematic
blocks. The remaining 20 survey respondents stopped somewhere in between. Four
respondents quit the survey already within the first thematic block on the ski area’s
characteristics and the respondent(s)’ position(s), another two at the end of this section.
Four respondents stopped at the end of the second thematic block on the products and
services currently in use by the ski area and another nine at the end of the third thematic
block on operating costs.
For all the following analyses, we considered only those respondents who answered
questions beyond the first thematic block. That is, we excluded the six respondents from
the analyses, who stopped within or at the end of the first section. Thus, the survey sample
used for the subsequent analyses consisted of representatives from 44 different ski areas.
Due to (i) the presence of conditional questions, (ii) the skipping of single questions, and
(iii) premature survey termination, the actual number of responses to a particular question
partly deviated from 44. Detailed information on the actual number of responses (n) per
question is therefore included in each of the following graphical illustrations. Unless
otherwise stated, this number also represents the base for any given percentage figures.

Further data processing
Prior to analyses, we processed the raw data in the following ways:


We excluded participants who stopped filling the survey within or at the end of the
first section (as described above).



We grouped information about the ski area’s total slope kilometres (question 2) into
four classes (i.e. 1-19 km, 20-49 km, 50-149 km, 150-306 km).



One respondent stated to use charged weather forecasts (question 5), but
simultaneously specified the annual costs of the used weather forecasts to be € 0

PROSNOW Report on interviews and surveys with European Alps stakeholders
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(question 6). We thus assumed the weather forecasts used by this respondent to
be free of charge.


In question 10 (“Which tools and services – other than weather forecasts – are you
currently using for snow management in your ski area”) boxes were provided to
further specify or name any selected service/tool (see Annex A). One respondent
selected all predefined tools/services and put a “Yes” or “No” instead of a
specification or name into the accompanied box. We assume that “Yes” indicates
the usage of the tool/service and “No” indicates the non-usage. Thus, we treated
all tools/services accompanied by a “No” as if not selected by the respondent.



Three respondents of question 10 selected one or more specific tools, but
simultaneously indicated to use no specific tools dedicated to snow management.
We thus reallocated these three ticks on “no specific tools dedicated to snow
management” to the response option “other”.



We excluded one response to question 13 from analyses, as it did not sum to
100 %.



In question 17, we asked survey participants to rank the tools and services used in
their ski areas according to their importance for snow management, starting with
rank 1 for the most important tool/service. Some respondents awarded the same
rank more than once, without adjusting the subsequent ranks accordingly. For
example, despite awarding two first ranks, they attributed rank 2 instead of rank 3
to the subsequent tool/service. We thus checked all ranks and, if needed, adjusted
them according to the number of tools/services with a higher rank awarded by the
considered respondent.
In addition, in case of rank “0” we excluded the respective tool/service from the
ranking.

4. Survey results
Characteristics of the ski areas and the respondents
Figure 1 gives an overview on the characteristics of both, the ski areas covered by the
survey and the survey respondents. As shown in Figure 1.a, almost one third of the ski
areas covered by the survey are located in France. Austria and Switzerland each account
for 25 % and Italy for 18 % of the considered ski areas. No representatives of ski areas
located in Germany responded to the survey, which reflects difficulties in survey promotion
there (see footnotes 4 and 5).
Regarding the size of the ski areas – measured in terms of total slope kilometres – the
survey covered a quite broad range. The smallest responding ski area offers 1 km, the
biggest 306 km of ski slopes (see Figure 1.b). The middle 50 % of the responding ski
areas provide between 20 km and 89 km of ski slopes. Ski areas located in France tend
to rank among the larger ones covered by the survey, those located in Italy among the
PROSNOW Report on interviews and surveys with European Alps stakeholders
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smaller ones. This is almost consistent with the country statistics presented in Vanat
(2019, p. 20-21).
a) Ski areas’ locations (n=44)

b) Ski areas’ size in slope-km (n=44)

Figure 1: Overview on the characteristics of the covered ski areas (note: deviations from 100 % are due to
rounding differences)

The survey offered the possibility to list up to four different people involved in answering
the questionnaire. In 33 cases (i.e. 75 %) one single person filled the survey, whereas in
eight cases more than one person was involved in answering the questionnaire (see
Figure 2.a).
a) Respondents involved per questionnaire (n=44)

b) Respondents’ position/role in the ski area (n=51)

c) Respondents’ years of experience in current
position/role (n=51)

d) Respondents’ use of weather/climate information in
their daily work (n=51)

Figure 2: Overview on the characteristics of the survey respondents (note: deviations from 100 % are due to
rounding differences)

Taking the three cases with missing answers into account, at least 55 people were thus
involved in answering the PROSNOW survey. 51 of them responded to the question about
their position or role within the ski area. The majority of involved respondents ranks among
the group “CEO, owner or operating manager”, followed by “snow or slope manager” and
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“technical manager or technician” (see Figure 2.b). The middle 50 % of involved
respondents have between 4 and 16 years of work experience in their current position
(see Figure 2c). Apart from two exceptions, the involved respondents stated to use
weather or climate information “a lot” in their daily work (Figure 2.d). Thus, the
overwhelming majority of respondents seems well experienced with the use of weather
and/or climate information. One of the two respondents, who indicated to use weather or
climate information only to some extent in their daily work, belonged to a ski area based
on natural snow only. However, the respective ski area noted to plan the implementation
of snowmaking infrastructure for the season 2020.

Products and services currently in use
With 91 %, the great majority of responding ski areas makes use of weather forecasts for
planning their technical snow production (see Figure 3.a). The only exceptions are four
rather small-scaled ski areas with 1 km, 5 km, 15 km and 20 km of ski slopes, respectively.
One of these ski areas noted not to have been producing technical snow yet.
Most of the ski areas that use weather forecasts for the planning of their snow production
draw on freely available products (see Figure 3.b). The spread of charged products seems
to be somewhat linked to the country of ski area location. Whereas 50 % of responding
Austrian ski areas are using charged products, no single responding Swiss ski area is
drawing on fee-based forecasting services. One reason might be differences in the extent
of detailed high-quality forecasts offered for free by the national weather services6.
In case charged weather forecasting products are used, annual costs of the responding
ski areas range from € 400 to € 1,500 (see Figure 3.c). This may already give a first very
rough indication of the lower limit of the ski areas’ willingness to pay for a forecasting
service like PROSNOW, which goes beyond common weather forecasting products by
providing a seamless snow prediction system that covers all relevant time scales from a
few days to several months. Note, however, that with only nine ski areas using charged
weather forecasts and two answers missing, the responding sample (n=7) is quite small.
Moreover, it needs to be considered that the market for weather forecasting products is
characterized by a huge amount of freely available information, which is likely to level
down the willingness to pay and, as a consequence, the price of charged products. This
underlines the importance of clearly demonstrating the added value of PROSNOW over
currently used weather forecasting products (see also the conclusions in chapter 5).

6

The Swiss National Meteorological Service (MeteoSwiss), for example, provides quite detailed weather forecasts for free,
including wind and temperature forecasts for three different altitudes. The Austrian National Meteorological Service (ZAMG)
offers a charged forecasting product tailored to ski areas. The product, called “Pistenwetter”, is intended to serve as a planning
basis for technical snowmaking. It includes information on the weather evolution over the next four days and puts particular focus
on precipitation (depth of fresh snow) as well as the temperature evolution at three different levels of altitude. The costs of the
product start at € 200 per month (https://www.zamg.ac.at/cms/de/produkte/wetter/spezialprognosen/pistenwetter; accessed
in July 2019).
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a) Use of weather forecasts for planning technical snow production (n=44)
For the total sample and per class of ski area size

b) Use of free or charged weather forecasts for planning technical snow production (n=40)
For the total sample (left) and per country of ski area location (right)

c) Annual costs in case of charged weather forecasts (n=7)
Note: each ski area is represented by its country-code and numbers in brackets show the slope-km

d) Importance of used weather forecasts for snow
management in the ski area (n=39)
Note: 1 = not very important; 5 = very important

e) Forecasting variables used the most in
snow production planning (n=39)
Note: max. 3 variables could be selected

Figure 3: Use of weather forecasts for planning technical snow production (note: deviations from 100 % are due
to rounding differences)
PROSNOW Report on interviews and surveys with European Alps stakeholders
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Most respondents rated the importance of the used weather forecasts for snow
management as high (see Figure 3.d). On a scale from 1 (“not very important”) to 5 (“very
important”), 59 % of the ski areas using weather forecasts for planning their technical
snow production assessed the importance of weather forecasts for their snow
management with the highest score (i.e. 5); another 33 % assigned the second highest
score (i.e. 4). Only two respondents considered the used weather forecasts as “not very
important” for snow management in their ski area. Both represented rather small-scaled
ski areas with 13 km and 30 km of ski slope, respectively.
We asked those ski areas making use of weather forecasts for planning technical snow
production, which forecasting variables they used most for this purpose. We allowed them
to choose a maximum of three variables out of wet bulb temperature, air temperature,
wind speed, snowfall, and snow depth. More than two-thirds of respondents indicated wind
speed to rank among the most used variables. This high importance of wind speed
forecasts goes in line with the insights gained from the LWGs (see D2.2 End users
demand for a climate service dedicated to snow management). A high share of
respondents also selected wet bulb temperature (62 %) and air temperature (56 %). Far
fewer respondents ranked snowfall (28 %) and snow depth (21 %) among the – at
maximum – three forecasting variables used the most in the ski area’s snow production
planning (see Figure 3.e). This reflects the snowmaking strategy commonly applied when
preparing the start of the season: to produce snow whenever possible and independent
of (forecasted) natural snowfall.
To gain some insights into risk attitudes, snowmaking strategies and the handling of
uncertainty information, we asked respondents, who indicated to use weather forecasts
for planning technical snow production, to envision the following hypothetical situation: it
is late fall, around the date that the ski area normally starts producing snow. The weather
forecast is for perfect conditions for snowmaking for the next 24 hours that would allow
the ski area’s technical snow production to run at full capacity. However, for the
subsequent days there is the chance of weather conditions that would melt all the snow
produced in these next 24 hours.
We were interested at what forecast chance of these subsequent unfavourable weather
conditions respondents would not use the next 24 hours for snowmaking. We offered them
predefined ranges of percentage values, indicating the probability of occurrence of
weather conditions that would melt all the snow produced in the preceding 24 hours.
These predefined ranges of percentage values included (i) less than 30 %, (ii) between
30 % and 50 %, (iii) between 50 % and 80 %, (iv) between 80 % and 90 %, and (v) more
than 90 %. In addition, respondents could also decide for the option of using the next 24
hours for snowmaking in any case, i.e. independent of the weather forecast for the
subsequent days.
Figure 4 shows the responses of the survey participants, both for the total sample of
available answers and per class of ski area size. Seven out of 39 responding ski areas
(i.e. 18 %) stated that they would use the next 24 hours for snowmaking in any case.
Another three respondents (i.e. 8 %) would only refrain from snowmaking if the chance
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for a total melt of the produced snow was 90 % or higher, five respondents (i.e. 13 %) if
the certainty for snow melting was 80 % to 90 %. Thus, almost 40 % of the asked ski areas
either required quite high certainties of the forecasted snow melting (80 % and more) or
were not willing at all to leave potential snowmaking time unexploited in the building phase
of the basic snow cover.
At the opposite end of the scale, four respondents (i.e. 10 %) stated that a melting-risk of
less than 30 % would suffice to decide against snowmaking within the next 24 hours and
another eight (i.e. 21 %) would refrain from snowmaking in case of a melting chance
between 30 % and 50 %. Given the expected risk aversion with respect to late season
opening and the experience from the LWGs7, it is somewhat surprising that about 30 %
would decide against snowmaking in case of a melting risk of below 50 %. One potential
reason could be very limited water resources and the corresponding necessity to avoid
any risk of waste.
The remaining 12 respondents (i.e. 31 %) required a level of certainty between 50 % and
80 % for subsequent snow melting to leave a 24-hour window of perfect snowmaking
conditions unexploited within the period of pre-seasonal snow base creation.
Required certainty of a forecasted snowmelt-event to stop snow production (n=39)
For the total sample (n=39) and per class of ski area size

Figure 4: Continuation – Use of weather forecasts for planning technical snow production (note: deviations from
100 % are due to rounding differences)

Besides weather forecasts, the majority of respondents also indicated to use tools and
services for snow depth recording, grooming management and/or snowmaking in their ski
area (see Figure 5.a). With respect to snowmaking, automatically operated systems –
used by 50 % of the respondents for snow management – are more common than
manually operated ones (23 %). Not surprisingly, the spread of automatically operated
snowmaking among the responding ski areas increases with ski area size: starting with a

7

Within the LWGs, the question of required forecasting certainty had been discussed on a more general level by asking for the
certainty level needed to take snowmaking decisions on its base. Three out of five LWGs had indicated to need a level of certainty
between at least 50 % and 80 % to base decisions of snow production on the forecast. The other two had demanded a level of at
least 80 % (see D2.2).
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penetration rate of 33 % among ski areas of size-class “1-19 km”, it rises up to 60 %
among size-class “150-306 km”. Overall, ski areas in the uppermost size-class show the
highest usage rates of tools and services for snow management. Figure 5.c gives some
further insights into the tools and services deployed for snow management by the
responding ski areas, as it lists the names or further specifications of the tools and services
in use.

a) Tools and services (other than weather
forecasts)
currently
used
for
snow
management in the ski area (n=44)

b) Rating of the used tools and services
according to their importance for snow
management in the ski area

SDR = Snow depth recordings on the slopes
GM = Grooming management
MOSM = Manually operated snowmaking
AOSM = Automatically operated snowmaking
NST = No specific tools dedicated to snow management

1 = not very important; 5 = very important

c) Further details on tools/services used
Category

Specification or name of the used tool/service
(Numbers in brackets indicate the frequency of mentioning if greater 1)

SDR

SNOWsat (4) | Arena/POWERGIS (2) | by means of a probe (4) | Leica | CGX | by GIS and
GPS | system built into the snowcat | manual measurement

GM

PistenBully (2) | Kässbohrer | Prinoth (2) | SNOWsat fleet | Arena/POWERGIS | CGX |
experienced staff | tractor with tiller at the rear | specific plan of grooming during the
production of artificial snow | internal service

MOSM

SUFAG and TechnoAlpin supervision tools | by two cannons | based on assessments made
by experienced staff (2) | automatic but with manual initial instruction

AOSM

TechnoAlpin (10) | SUFAG (2) | Berchtold | various supervision software

Other

Sensors to measure natural snow | experience | snowmaking system to be built in 2020

Figure 5: Other tools and services used for snow management in the responding ski areas and their importance
(note: deviations from 100 % are due to rounding differences)
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Respondents making use of automatically operated snowmaking8 rank its importance for
snow management very high (see Figure 5.b). On a scale from 1 (“not very important”) to
5 (“very important”), 68 % of these respondents assessed the importance of automatically
operated snowmaking with the highest score (i.e. 5); another 23 % assigned the second
highest score (i.e. 4). Tools and services for grooming management also received quite
high values by their users: 50 % ranked their importance for snow management with the
highest score, 33 % with the second highest.
In order to gain further insights about which areas to put a particular focus on within the
cost-benefit analyses of the PROSNOW service, we asked survey participants about the
benefits they saw in using the snow management tools and services they had mentioned
before. Seven out of 25 respondents referred to efficiency improvements and optimal use
of resources as benefits (see Box 1). Improved planning represented another benefit
mentioned several times (see Box 2). One respondent, who uses manually operated
snowmaking as well as own records and experience for snow management, noted: “[…]
However, in snowy winters less technical snow would need to be produced if it was known
in December how much snow was going to come in January, February, March …”.
Box 1: Benefits from using snow management tools and services (part 1)
Listing of statements including “efficiency improvements” and “optimal use of resources” as
mentioned benefits of currently used snow management tools:
“Tools allow the right production.”
“Reasonable but sufficient snow production […]; need or not of snow production.”
“Increased efficiency, optimal use of resources.”
“Get the best out of the resource.”
“Efficient use of snowmaking infrastructure.”
“Speed up snow production times, save water, electricity, fuel and operating hours resources.”
“Lower production quantities of machine-made snow,
production/manipulation quantities, higher snow reliability.”

lower

costs

due

to

lower

Box 2: Benefits from using snow management tools and services (part 2)
Listing of statements including “improved planning” or “improved management” as
mentioned benefits of currently used snow management tools:
“Better overview and planning.”
“[…] Predetermination of the locally desired snow quality.”
“Fast measurable information. Preplanning possible. Quick decision-making basis. Effective values
and no assumptions and estimates.”

8

Automatically operated snowmaking means that there is some degree of automation in the production process, once it was
decided to produce at a given time in a given place, such as (wet-bulb-) temperature-dependent automated on/off times,
automated quantity regulation of water and air supply, centralized control of system components, etc.
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“Provides information to plan further production.”
“Fine management of [snow] production, cost management, […], management of snow volumes
produced by track sector […].”
“Improvement of the real time management and really adapted to the conditions of production of
technical snow (weather, fine management of resources, ...)”

Operating costs
Figure 6.a shows how total annual operating costs of the responding ski areas typically
distribute between different cost categories. For most responding ski areas (26 out of 31),
the category “ski-lift operation” accounts for the largest part of operating costs, ranging
between 20 % and 85 % of total costs. The category “snow management” typically makes
up the second largest part (for 22 out of 31 responding ski areas), accounting for 5 % to
40 % of total operating costs. “Administrative costs” typically rank third (for 21 out of the
31 responding ski areas), accounting for 5 % to 35 % of total operating costs.
Within the category “snow management”, grooming and snowmaking account for most of
the operating costs (see Figure 6.b). For 15 out of 31 responding ski areas, grooming
makes up the largest share of total snow management costs, for 10 ski areas snowmaking
represents the biggest cost component. In the remaining 6 responding ski areas, grooming
and snowmaking rank equal first among the components of snow management cost.
With one of the responding ski areas currently relying on natural snow only, cost shares
for snowmaking range between 0 % and 80 %, whereas grooming accounts for 20 % to
100 % of total snow management costs. The remaining cost categories, i.e. “snow depth
recording”, “snow farming” and “other”, are almost negligible. 19 out of the 31 responding
ski areas stated to have some operating costs for snow depth recording. If non-zero, they
range from 2 % to 10 % of total snow management costs. Two of the responding ski areas
use snow farming, accounting for 2 % and 15 % of their total snow management costs.
The share of snowmaking costs in total operating costs ranges from 0 % to 24 %, with a
mean of 9 % (see Figure 6.c). For the upper quarter of responding ski areas, snowmaking
costs account for 14 % to 24 % of total operating costs. There seems to be no particular
relationship between the ski area’s size and the share of snowmaking costs in total
operating costs.
To sum up, for many ski areas in the responding sample snowmaking represents an
important share in total operating costs. This result calls for a reassessment of the
preliminary conclusion drawn in D2.1: comparing the turnover losses due to a closing day
with the snowmaking costs in some PROSNOW pilot ski resorts had suggested
snowmaking costs to be negligible compared to ski resorts’ turnover.
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a) Distribution of ski areas’ total annual operating costs (n=31)

b) Distribution of ski areas’ snow management costs (n = 31)

c) Share of snowmaking costs in total operating costs (n = 31)

Figure 6: Distribution of the ski areas’ total annual operating costs and annual snow management costs (note:
deviations from 100 % are due to rounding differences)

Assessment of the utility of the PROSNOW service
Basic interest of the responding ski areas in a service like PROSNOW is quite high (see
Figure 7.a). 41 % stated to be very interested, another 47 % to be somewhat interested.
One respondent noted that the interest in the service would depend a lot on its reliability.
Only four of the responding ski areas indicated not to be interested at all in a service like
PROSNOW. Two of them explicitly stated a reason: one small ski area of only a few slope
kilometres reported to focus mainly on (non-skiing) operations during the summer season.
Operations during the winter season – if allowed for by the meteorological conditions –
only represented a bonus. Another respondent explained his/her disinterest by the
uncertain nature of forecasts for more than the next five days.
Respondents also assessed the importance of a service like PROSNOW for snow
management in their ski area as quite high (see Figure 7.b). On a scale from 1 (“not very
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important”) to 5 (“very important”), 13 % of ski areas responding to the question assigned
the highest score (i.e. 5), another 52 % the second highest score (i.e. 4).
a) Basic interest in a service like PROSNOW
(n=32)

b) Importance of a service like PROSNOW for the ski
area’s snow management (n=31)

c) Basic interest in a service like PROSNOW – per
country (n=32)

d) Importance of a service like PROSNOW for the ski
area’s snow management – per country (n=31)

e) Basic interest in a service like PROSNOW – per
size class (n=32)

f) Importance of a service like PROSNOW for the ski
area’s snow management – per size class (n=31)

Figure 7: Respondents’ interest in PROSNOW and their assessment about PROSNOW’s importance for snow
management (note: deviations from 100 % are due to rounding differences).

Figure 7.c-d illustrate the respondents’ basic interest in and perceived importance of a
service like PROSNOW for snow management, depending on the country of ski area
location and on ski area size. Responding representatives from Austrian and French ski
resorts showed comparably high basic interest in a service like PROSNOW, but rated its
importance for snow management somewhat lower than respondents from Italy or
Switzerland. It is also noteworthy, that all ski areas of the uppermost size class were at
least “somewhat” interested in a service like PROSNOW and rated its importance for snow
management medium to above medium (though not top). With a sample size of only four,
the total absence of ski areas showing no interest at all in PROSNOW in the uppermost
size class might be a coincidence. However, putting together the two uppermost size
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classes still leaves this new group of largest ski areas with the highest fraction of
“somewhat” to “very” interested respondents (i.e. 93 %). Despite this comparably high
basic interest of medium to large-sized ski areas, only ski areas of the bottom size classes
rated the importance of a service like PROSNOW for their snow management with the
highest possible score. On the other hand, small-sized ski areas also show a higher share
of respondents assigning low importance to PROSNOW for snow management in their ski
areas.
Figure 8 shows how respondents evaluated the usefulness of PROSNOW for different
areas of application. The considered areas of application included snowmaking decisions
for the upcoming hours / week / month / season, water use optimization, electricity use
optimization, the production of “high quality” snow and image shaping (e.g. by
demonstrating a ski area’s engagement in resource savings). 81 % of survey participants
responding to the question considered PROSNOW to be useful or very useful for water
use optimization. Large fractions of respondents also rated PROSNOW to be useful or
very useful for electricity use optimization (74 %), for the avoidance of snowoverproduction (71 %) and for supporting snowmaking decisions for the upcoming week
(68 %). Snowmaking decisions for the upcoming season, by contrast, represent the area
of application that showed the highest fraction of respondents being sceptical about
PROSNOW’s usefulness.

Assessment of PROSNOW’s usefulness for different areas of application (n=31)

Figure 8: Respondents’ assessment of PROSNOW’s usefulness for different areas of application (note: deviations
from 100 % are due to rounding differences).

We asked survey participants to rank the services and tools they were currently using for
snow management in their ski area according to their importance. Each participant was
only able to rank those (categories of) tools and services they had indicated to make use
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of in previous questions. In addition, we also asked them to consider the PROSNOW
service within this ranking, based on how they assumed such a service could support
snow management in their ski area. Table 1 gives an overview on how PROSNOW
performed in this – hypothetical – ranking. For each category of service/tool in use, the
table indicates the number and share of respondents who rated PROSNOW’s importance
for snow management lower or higher than the importance of the considered service/tool.
In case of weather forecasts, we included the associated annual costs, if available. In case
of the other categories, we added the names or descriptions of the tools and services
used, if available. Numbers in brackets indicate the frequency of mentioning if greater than
one. We would expect respondents to be willing to pay at least as much for PROSNOW
as they were paying for tools and services ranked lower in their importance.
Table 1: Overview on how PROSNOW performs in the ranking of services and tools used for snow management
according to their importance (note: deviations from 100 % are due to rounding differences; n=27)
PROSNOW vs. tools/services in use
for …

Number of respondents ranking PROSNOW …
… lower

… equal/higher

… weather forecasts (WF)

18 / 69%

8 / 31%

WF costs: € 0 (15) | € 750 | € 900 |
€ 1000

WF costs: € 0 (7) | € 400

7 / 41%

10 / 59%

… snow depth recording (SDR)

SDR tools: SNOWsat (2) | Leica |
by GIS and GPS | by means of a
probe

SDR tools: SNOWsat (2) | CGX |
by means of a probe (3) | manual
measurement

7 / 50%

7 / 50%

GM tools: internal service

GM tools: PistenBully | Prinoth (2) |
Kässbohrer | SNOWsat fleet |
specific grooming plan

… grooming management (GM)

… manually operated snowmaking
(MOSM)

… automatically operated
snowmaking (AOSM)

1 / 17%

5 / 83%

MOSM tools: experienced staff

MOSM tools: experienced staff

13 /81%

3 / 19%

AOSM tools: TechnoAlpin (5) |
SUFAG | various supervision
software

AOSM tools: TechnoAlpin (2)

Note: Boxes comparing PROSNOW to weather forecasts include information on the associated annual costs of the weather
forecasts. Boxes comparing PROSNOW to other tools and services used for snow management include information on the names
or descriptions of these other tools and services (as far as available). Numbers in brackets indicate the frequency of mentioning if
greater than one.

A clear majority of responding participants ranked the tools and services they were
currently using for automatically operated snowmaking and weather forecasts higher in
their importance than a forecasting service like PROSNOW. Comparing PROSNOW to
the services and tools in use for manually operated snowmaking and snow depth
recording, a majority of respondents by contrast rated PROSNOW’s importance higher. A
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balanced number of respondents ranked PROSNOW either higher or lower in its
importance than the services and tools they use for grooming management.
Note also that 16 out of 27 respondents (i.e. 59 %) ranked the importance of PROSNOW
higher than the importance of at least one of the services and tools currently in use for
snow management in their ski area. For at least five of these ski areas, the
tool(s)/service(s) ranked below PROSNOW include charged products. For another five ski
areas, the costs associated with the lower ranked tool(s)/service(s) seem to be mainly
associated to internal human resources and for the remaining six ski areas, additional
information on the tools and services is missing.

Further remarks by the respondents
In their further remarks, some respondents emphasized the importance of PROSNOW
reliability (see Box 3). One respondent, who indicated to be very interested in a service
like PROSNOW and rated its importance for snow management with the second highest
score, noted that “[t]he challenge will be to use a prediction tool […] to decide in November
to produce less or more technical snow. What if it turns out that the prediction was wrong
– close the slopes?!?”. The respondent added that with climate change they would have
to produce as much snow as possible already in November to be able to operate before
Christmas, regardless of snowfall. This statement points to the high importance of season
opening before Christmas period, given current guest behaviour. Another respondent not
interested at all in a service like PROSNOW explained the disinterest by the unreliability
and thus uselessness of forecasting information exceeding five days in future.
Box 3: Further comments (part 1)
Listing of further comments related to reliability:
The information in brackets informs about the respondent’s rating of PROSNOW’s importance for
snow management (question 16; 1 = not very important; 5 = very important) and his/her basic interest
in a service like PROSNOW (question 18).
“Everything depends on the reliability that PROSNOW can guarantee. […]”
(importance: 5; interested: somewhat)
“From my point of view, the tool must be really reliable – interest will come with its reliability.”
(importance: 3; interested: somewhat)
“I do not know if we will take the risk of modifying our productions on the basis of a seasonal forecast,
but if this proves to be reliable, it will allow us to refine our volumes produced. […]”
(importance: 4; interested: very)
“Forecasts farther than 5 days in the future are unreliable and useless, even with showing information
about uncertainties.”
(importance: 1; interested: not at all)
“The challenge will be to use a prediction tool – based on statistics and historical data – to decide in
November to produce less or more technical snow. What if it turns out that the prediction was wrong
– close the slopes?!? […]”
(importance: 4; interested: very)
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5. Conclusions
Compared to the number of existing alpine ski areas, the sample size covered by the
online-survey is small. That is why we have to be careful in generalizing the results.
Nevertheless, the online-survey was able to reach ski areas beyond the PROSNOW pilot
resorts, which gave us some impression about whether insights gained in the LWGs so
far also held for a broader group of alpine ski areas. Overall, the results from the onlinesurvey widely underpin the insights gained in the LWGs of the pilot ski resorts. Several
conclusions for the further development of the PROSNOW service, its economic
evaluation, and the further elaboration of a business plan can be derived from the survey
outcomes.
The use of weather forecasts in planning technical snow production is very common
among survey participants and they rate the importance of weather forecasts for snow
management high. This is a good starting base for PROSNOW, which intends to go some
steps further than common weather forecasts by providing a seamless snow prediction
system that covers all relevant time scales from a few days to several months. For the
actual uptake of PROSNOW services by ski areas, it is crucial to clearly demonstrate the
added value over currently used – and most often freely available – weather forecasting
products. PROSNOW implements an original downscaling process, which should help to
fit the existing, and used, forecast to the resorts’ characteristics. This process could
produce more reliable forecasts, from a resort point of view, and thus could support the
adoption of forecasted information on snow depth.
At the moment, weather forecasts on the variables snowfall and snow depth only play a
minor role in snow production planning compared to predictions on wind speed, wet-bulb
temperature and air temperature. This may reflect the lack of services offering an explicit
modelling of snowpack / snow on the ground. Hence, the question is whether there is
room for a service dedicated to the snowpack evolution or whether decision makers would
still infer on the basis of classic weather variables. At present, ski areas rather focus on
upcoming conditions that allow for the production of snow than on the likely impact of
management operations on the snowpack evolution. Management decisions are made
based only on the crossing of their knowledge about the need for snow in different places
within the ski area and common weather forecast variables. Particularly at season start,
the widespread and risk-avoiding strategy in the light of uncertain upcoming conditions is
to produce snow whenever possible and independent of (forecasted) natural snowfall.
This strategy seems broadly shared and sufficient under current conditions but the
increasing need for snow production (related both to the systematic use of snowmaking
for the ski areas management and climate change) together with the decrease in
favourable production slots may explain the actual emerging interest for a service like
PROSNOW. Another explanation for the emerging interest may be constraints in water
availability. Some ski areas face the challenge of limited water resources. For them, the
premature melting of produced snow may impose a double cost: apart from the money
wasted, their remaining water resources might not suffice to make up for the lost snow
and result in fewer operating days. This could explain the high fraction of survey
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respondents who regard PROSNOW as useful to very useful for helping in the
optimization of water use.
Overall, the majority of survey participants shows some interest in a forecasting service
like PROSNOW and regards it important for snow management in their ski area. However,
actual uptake and usage will depend a lot on reliability. The high importance of reliability,
explicitly expressed by some survey participants within their further remarks (see Box 3),
goes in line with the insights gained from the interviews and discussions in the LWGs (see
D2.2). Hence, the survey results once more underpin
(i)

the importance of the highest possible reliability as a precondition for service
uptake and use,

(ii)

the need for information about each forecast’s reliability to allow decision
makers a better judgment, and

(iii)

the importance of demonstrating, where and how even uncertain information
can be of added value for decision making.

Experiences of the pilot ski resorts from the real-time testing of PROSNOW in the
upcoming season 2019/20 will thus be crucial for showcasing the added value of using
PROSNOW forecasts.
The benefits, that survey respondents point out to experience from the services and tools
they currently use for snow management, give valuable hints on what aspects they regard
as important and thus should be focused on when evaluating the added value of using
PROSNOW. This particularly includes efficiency improvements, the optimal use of
resources and facilitations in planning and management (see Box 1 and Box 2). The
optimization of resource use (water, electricity) also represents the area of application for
which the largest fraction of respondents considers a service like PROSNOW useful for
their ski area. It is very likely that the overall optimization of snow management operations
will support the optimization of resource use and resource allocation. However, the
PROSNOW service should also consider assessing this optimization explicitly. This could
help demonstrating the added value of the service, as resource optimization is a concern
which seems broadly shared among ski areas.
As already mentioned in deliverable D2.1, the risk aversion of snow managers may
however limit the potential use of PROSNOW for optimizing snow production in the preseason period, unless forecasts are extremely reliable. Similar to the insights gained from
the LWGs, many ski areas responding to the online-survey turned out to decide for a norisk or low-risk strategy when it comes to building a basic snow cover in the pre-seasonal
period. In the case of a forecasted snow-melting event, almost 40 % of the asked ski areas
either required high certainties of event occurrence (80 % and more) or were not willing
at all to leave potential snowmaking time unexploited. On the other hand, about 30 %
indicated to decide against snowmaking in case of a subsequent melting risk of below
50 %, and another 30 % if the subsequent melting risk was between 50 % and 80 %.
Thus, at least among survey participants, a considerable fraction showed willingness to
consider uncertain information on subsequent conditions when deciding about whether
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actually exploiting current periods of adequate snowmaking conditions within the preseasonal period.
One of the intended strategies to bring PROSNOW forecasts to the market is their
integration into already existing and widely used snow management tools and services
(see D5.1 Initial strategy for dissemination and exploitation of results). The spread of such
tools and services amongst ski areas is somewhat related to ski area size. Within the
online-survey, ski areas in the uppermost size-class showed the highest usage rates of
tools and services for snow management. Thus, large-size ski areas particularly represent
a potential target group of PROSNOW forecasts. Another potential target group are ski
areas that show a high share of snow management and snowmaking costs in total
operating costs, as they over-proportionately benefit from resource and hence cost
savings. The upper 25 % of responding ski areas showed a share of snowmaking costs
in total operating costs of 14 % to 24 %. Snowmaking costs of the three Swiss ski areas
with publicly available data on operating costs (see Box 4 in Annex C) amount to 10 %,
17 % and 18 % of total operating costs. In absolute numbers, they spend between
CHF 3.9 million and CHF 9 million (i.e. about EUR 3.5 million and EUR 8.1 million) on
snowmaking per season.
As already mentioned in chapter 2, the ability and willingness to pay for a service like
PROSNOW was only indirectly and roughly addressed by the alpine-wide online survey.
For the moment, there are two conclusions we draw from the online survey. First of all,
the widespread availability and use of free weather forecasting products may result in a
reduced willingness to pay for forecasting products in general and once more underpins
the necessity to clearly demonstrate the added value of PROSNOW over (freely available)
weather forecasting products. Secondly, 16 out of 27 respondents (i.e. 59 %) ranked the
importance of PROSNOW higher than the importance of at least one of the services and
tools currently in use for snow management in their ski area. Tools and services ranked
below PROSNOW also included charged products. A large fraction of missing answer,
however, does not allow for a profound statement on how many respondents ranked
charged products below PROSNOW. Nevertheless, assuming that respondents would be
willing to pay at least as much for PROSNOW as they were paying for tools and services
ranked lower in their importance, we may at least conclude that some ski areas are willing
to pay for PROSNOW services. A more detailed assessment will follow in the LWGs,
based on the real-time testing of the PROSNOW demonstrator.
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A. Annex: Online survey (English version)
Survey on a forecasting service for snow management in ski areas
The EU-funded project PROSNOW (http://prosnow.org) aims at developing a decision-supporting
service for snow management in Alpine ski resorts. Based on meteorological (several days) and
seasonal (several months) predictions, the project will provide forecasting information and tools
relevant for snow management and snowmaking, together with information on the respective
uncertainties. Ten pilot ski areas, located in France (La Plagne, Les Saisies), Italy (Colfosco, San
Vigilio, Livigno), Switzerland (Arosa-Lenzerheide), Austria (Obergurgl, Seefeld), Germany
(Garmisch/Zugspitze), and Andorra, are contributing to the design of the service and are testing the
developed prototype of the demonstrator.
You are invited to participate in this survey as one of the representatives of Alpine skiing areas. By
filling this questionnaire, you are helping us to shape the PROSNOW service to your needs. You can
help us in shaping the design and scope of the service to your purposes by letting us know if a) such
a forecasting tool could be of use to you and b) if useful in which application areas and under which
conditions you would use it.
Your participation in this study is entirely voluntary and you may withdraw at any time. We do not
collect any identifying information, unless you are interested in receiving additional information on
the project (see the option for newsletter subscription after filling the questionnaire) or in taking part
in the PROSNOW lottery. In any case, no identifying information will be linked to your questionnaire
responses and all your answers will be treated confidentially. Summary statistics and general insights
derived from the collected data may be published in project-related reports and papers. However,
information gained from the survey will only be published in a way that does not allow identification
of individual ski areas and their responses, and draw any ski area specific conclusions.
As a small thank-you we are raffling off 10 PROSNOW-jackets among survey participants. After
filling the questionnaire, you will be given the option of signing up for this lottery.
If you have any questions on the survey or the project PROSNOW, please contact Judith Köberl
(judith.koeberl@joanneum.at).

There are 19 questions in this survey.
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Characteristics of your ski area and your position

1. In which country is the ski area located which you are representing? *
Please choose only one of the following

☐ France
☐ Switzerland
☐ Italy
☐ Austria
☐ Germany

2. What is the length of ski slopes in km of the ski resort which you are representing? *
Only numbers may be entered in this field

km

3. What is your role/position in the ski area (e.g. CEO, snow manager, head of slope service,
etc.), how long have you been working in this position, and how much are you using weather
or climate information in your daily work?

Role/position

Time in this
role/position

Extent of using weather
or climate information
(choose between “a
lot”, “somewhat”, and
“not at all”)

Person 1
Person 2
Person 3
Person 4
Please, use a separate line for each person who contributes to answering this survey.
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Products and services currently in use

4. Are you using weather forecasts in your ski area for planning your technical snow
production? *
Please choose only one of the following

☐ Yes
☐ No

5. Is the product that you use for this purpose free of charge?
[Conditional question: only appears if Q4 is answered with “Yes”]
Please choose only one of the following

☐ Yes
☐ No

6. What are the annual costs of these weather forecasts?
[Conditional question: only appears if Q5 is answered with “No”]
Only numbers may be entered in this field
Your answer must be at least 0

Euros

7. How important are these weather forecasts for snow management in your ski area?
[Conditional question: only appears if Q4 is answered with “Yes”]
Please choose only one of the following

☐1
☐2
☐3
☐4
☐5
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Please, use the numbers 1 to 5 for rating the importance, where 1 means “not very important” and 5 means
“very important”.

8. Which forecasted meteorological and snow variables do you use the most for planning the
technical snow production in your ski area?
[Conditional question: only appears if Q4 is answered with “Yes”]
Check all that apply
Please select at most 3 answers

☐ Wet bulb temperature
☐ Air temperature
☐ Wind speed
☐ Snow depth
☐ Snowfall

9. Envision the following hypothetical situation. It is late fall, around the date that you
normally start producing snow at your ski area. The weather forecast is for perfect conditions
for snowmaking for the next 24 hours that would allow your ski area’s technical snow
production to run at full capacity. However, for the subsequent days there is the chance of
weather conditions that would melt all the snow produced in these next 24 hours. At what
forecast chance of these subsequent unfavourable weather conditions would you (or your
ski areas’ snowmakers) not use the next 24 hours for snowmaking?
[Conditional question: only appears if Q4 is answered with “Yes”]
Please choose only one of the following

☐ Less than 30 %
☐ Between 30 % and 50 %
☐ Between 50 % and 80 %
☐ Between 80 % and 90 %
☐ More than 90 %
☐ The next 24 hours would be used for snowmaking in any case
Note that the selectable percentage values indicate the probability of occurrence of weather conditions that will
melt all the snow produced in the preceding 24 hours.
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10. Which tools and services – other than weather forecasts – are you currently using for
snow management in your ski area (please, tick the respective boxes). If possible, please
specify or name the tool/service you are using
Comment only when you choose an answer

☐ Snow depth recordings on the slopes:
☐ Grooming management:
☐ Manually operated snowmaking:
☐ Automatically operated snowmaking:
☐ Other:
☐ No specific tools dedicated to snow management:

11. Please, rate each of the tools and services you are using according to their importance
for snow management in your ski area.
[Conditional question: only appears for those tools/services ticked off in Q10]
1

2

3

4

5

Snow depth recordings on the slopes

☐

☐

☐

☐

☐

Grooming management

☐

☐

☐

☐

☐

Manually operated snowmaking

☐

☐

☐

☐

☐

Automatically operated snowmaking

☐

☐

☐

☐

☐

Other:

☐

☐

☐

☐

☐

Use the numbers 1 to 5 for this rating, where 1 means “not very important” and 5 means “very important”.

12. What benefits do you see in using these tools?
[Conditional question: only appears if at least one service/tool is ticked off in Q10]
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Operating costs

13. How are the total annual operating costs in your ski area typically distributed?
Only numbers may be entered in these fields.
Each answer must be between 0 and 100
The sum must be at most 100

Ski lift operation
Snow management
(see next question for relevant categories)
Administrative costs
Other
You may give a rough estimation if calculating the exact amount is too time consuming.

14. How are snow management costs in your ski area typically distributed?
Only numbers may be entered in these fields.
Each answer must be between 0 and 100
The sum must be at most 100

Snowmaking (electricity, water, staff,
maintenance)
Grooming (fuel, staff, maintenance, …)
Snow depth recordings on slopes
Snowfarming
Other
You may give a rough estimation if calculating the exact amount is too time consuming.
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Utility of the PROSNOW service

Before continuing with the survey, please watch this short video about the PROSNOW service
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15. For which application areas would you consider a service like PROSNOW useful for your
ski area?
Please choose the appropriate response for each item
very
useful

useful

not very
useful

not useful at all

To support snowmaking decisions for the upcoming
season

☐

☐

☐

☐

To support snowmaking decisions for the
upcoming month

☐

☐

☐

☐

To support snowmaking decisions for the
upcoming week

☐

☐

☐

☐

To support snowmaking decisions for the
upcoming hours

☐

☐

☐

☐

To avoid overproduction of technical snow (e.g.
snow leftovers in the season end)

☐

☐

☐

☐

To help optimizing water use

☐

☐

☐

☐

To help optimizing electricity use

☐

☐

☐

☐

To support the production of “high quality” snow

☐

☐

☐

☐

To support image shaping (e.g. by demonstrating
your engagement in resource saving)

☐

☐

☐

☐

16. Based on what you know about PROSNOW so far, please rate how important you think
such a service could be for snow management in your ski area.
Please choose only one of the following

☐1
☐2
☐3
☐4
☐5
Please, use the numbers 1 to 5 for rating the importance, where 1 means “not very important” and 5 means
“very important”.
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17. Please, rank the tools and services you are currently using for snow management in your
ski area according to their importance. Please, also consider the PROSNOW service in this
ranking, based on how you assume such a service could support snow management in your
ski area.
[Conditional question: only appears if either Q4 is answered with “Yes” or at least one box other than
“No specific tools …” is ticked off in Q10. Besides the PROSNOW service, the list includes only those
services/tools that are ticked off in Q4 or Q10.]
Only integer values may be entered in these fields

PROSNOW service
Currently used weather forecasting service
Currently used service/tool for snow depth recordings on slopes
Currently used service/tool for grooming management
Currently used service/tool for manually operated snowmaking
Currently used service/tool for automatically operated snowmaking
Other currently used services/tools for snow management
Assign rank 1 to the most important tool/service for snow management in your ski area, rank 2 to the second
most important, and so on.

18. Are you basically interested in a service like PROSNOW? *
Please choose only one of the following

☐ Very interested
☐ Somewhat interested
☐ Not interested at all

19. Please add any further comments
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As a small thank-you for taking part in our survey, we are raffling off 10 PROSNOW-jackets. If you
want to take part in this lottery or to be kept up to date with PROSNOW news and subscribe to our
newsletter, please follow this link: [Link]
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B. Annex: Flyers for survey promotion

Figure 9: Flyer for promoting survey participation (English version)
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Figure 10: Flyer for promoting survey participation (French version)

PROSNOW Report on interviews and surveys with European Alps stakeholders

38

Figure 11: Flyer for promoting survey participation (German version)
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C. Annex: Operating costs
Box 4 provides some absolute data on operating costs in three Swiss ski resorts and
represents one of the few examples of publicly available information.
Box 4: Operating costs in three Swiss ski resorts (publicly available data)
Operating costs in three Swiss ski resorts:
As already pointed out in deliverable D2.1 Review of ski resorts operating costs and market analysis,
very little information about operating costs of ski areas is publicly available. Table 2 presents one of
the few examples of publicly available information. It shows the daily operating costs of the three
Swiss ski areas Arosa Lenzerheide (one the PROSNOW pilot ski resorts), Gstaad and Zermatt. Each
of the ski areas provides between 200 and 250 slope kilometres. With 10 % to 18 %, the share of their
snowmaking costs in total operating costs lies somewhat above the average ski area responding to
the PROSNOW survey (9 %; see Figure 6.c), but still clearly below the upper range limit observed in
the survey (24 %).
For a whole season, total operating costs of the three ski areas range from about CHF 25 million to
CHF 50 million (i.e. about EUR 23 million to EUR 45 million), whereas snowmaking costs make up
between CHF 3.9 million and CHF 9 million (i.e. about EUR 3.5 million and EUR 8.1 million).
Table 2: Daily operating costs of the ski areas Arosa Lenzerheide, Gstaad and Zermatt 9 (full cost accounting)
Arosa
Lenzerheide

Gstaad

Zermatt

CHF 140,000
(48%)

CHF 115,000
(46%)

CHF 130,000
(46%)

CHF 73,000
(25%)

CHF 89,000
(36%)

CHF 91,000
(33%)

-Snowmaking

CHF 30,000
(10%)

CHF 43,000
(17%)

CHF 50,000
(18%)

-Grooming

CHF 43,000
(15%)

CHF 46,000
(18%)

CHF 41,000
(15%)

Other

CHF 77,000
(27%)

CHF 46,000
(18%)

CHF 59,000
(21%)

Total

CHF 290,000

CHF 250,000

CHF 280,000

130

100

180

Ski-lift operation
Snow management

Days of operation per season

Note that the price level in Switzerland is about 1.4 times higher than in Germany, France, Italy and
Austria (EUROSTAT, 2019).

9

Source: http://www.seilbahn.net/sn/index.php?i=60&kat=Wirtschaft&j=1&news=6151 (accessed in July 2019).
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