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ABSTRACT: In response to actual climatic variations and global warming, highlighted by the scorching 
summers of 2003 and 2015, major alpine faces within the Mont Blanc Massif show major destabilizations, 
making high mountain environments riskier. In addition, mountain sports evolved and are, now, more fo-
cused on racing. Information policies and public awareness on natural hazards, addressed especially to 
young audience, are becoming a priority. 
Accordingly, the Fondazione Montagna Sicura (Courmayeur, Italy), La Chamoniarde (Chamonix-Mont-
Blanc, France) and other major research institutes gathered to respond to this new issues. 
The PrévRiskHauteMontagne Project, as a part of P.O. Italy-France 2014-2020 (Alcotra) focuses on im-
proving mountain safety for mountaineers,skiers, etc., in regards to new high-mountain objective risks (es-
pecially, avalanches, permafrost and glacial hazards). 
New innovative actions for information, education and awareness-raising will be launched throughout the 
Mont-Blanc Massif, both in France and Italy. This includes, for example, setting up ARTVA fields and cre-
ating a smartphone application for snow and weather reports. 
In the meantime, scientific investigations and monitoring will ensure the understatement of these new phe-
nomenas (e.g. snow-brige creation and evolution surveying, real-time camera-based serac monitoring...) 
Following this global process, the general radio network will be improved by a new sender-receiver supply 
that will cover previously uncovered GSM areas of the Massif. Moreover, mountain rescue trainings will be 
organized for Swiss, Italian and French Search and Rescue specialists in order to share experience, skills 
and techniques. 
This project gathers mountain safety specialists and professionals alongside state-of-the-art research la-
boratories, universities and local community representatives. It follows a ten-years collaboration aiming at 
building a resilient community and targeting at large audiences (children and teenagers, mountain enthusi-
asts and professionals). 
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1. ALPINE ENVIRONMENT - INTRODUCTION  
IPCC scenarios, already in the synthesis report of 
the 2007, indicate the Alps as one of the most sen-
sitive areas to climate change. Due to warming tem-
perature and changing precipitation patterns, 
modification can especially affect glaciers and snow 
cover, two of the most significant elements of alpine 
mountain ranges. As a consequence, impacts on 
economy and society are expected, as well as an 
increase in natural hazards and therefore higher 
risks for mountain valley population. 

Zemp et al. (2006,2007) used a distributed model 
of equilibrium line altitude (ELA) to simulate varia-
tions of the glaciarized area of the entire Alpine 
range for the 1971-90 reference period and climate 
change scenarios for the 21st century.  Their stud-
ies showed that a summer temperature increase of 
+3°C (which corresponds to about +2°C from pre-
sent days) and would reduce the total Alpine glacier 
area of the reference period by 80% (Voigt et al. 
2010). 
These climate scenarios involve modifications in 
natural hazards in high mountain regions. Adapta-
tion and special measures of governance are now 
needed, as well as an adequate education for all 
population even for mountain enthusiasts. 
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On July 17th 2015, due to a particularly strong heat-
wave increasing the number of rock falls on the nor-
mal route to Mont Blanc, French authorities 
decided, after several fatalities, to close this itiner-
ary. 
This year, a large crevasse appeared at 4.700m of 
elevation, making the normal route of the Mont-
Blanc a more technical itinerary. With the will to 
make the ascent easier for their clients, some 
guides, with the help of the local community, de-
cided to build an ice ramp (Fig. 1). This example 
highlights the strong link between high mountain 
environment and local economy. 

 
Fig. 1:  Guides building the ice ramp on the cre-

vasse of the Mont-Blanc normal route, July 
2016 (copyright: Compagnie des Guides 
de Saint-Gervais) 

Another aspect to consider is that mountain sports 
evolved and are, now, also focused on racing. In 
the past winter season (from late November 2015 
to mid-April 2016) over 180 alpine ski races were 
held on the Italian side of the Alps. Even if the ab-
solute number of participants remains unknown, it 
emerges that the discipline has been growing and 
expanding rapidly in the past years. For example 
the Pierra Menta race in France showed an in-
crease from 75 teams in 1999 to 219 in 2016. Dif-
ferentiation and increase in number of mountain 
sports alongside the rise in notoriety (Fig. 2) have 
brought more mountain sports on the verge of be-
coming Olympic sports. The high routes are 
crossed earlier and earlier (first snow falls). Ski 
slopes are often used by these new “adepts” for 
training, and because some of them doesn’t know 
much about avalanche risks, and feel on safety. If 
some ski resorts set up specific paths, slopes are 
often used (in wrong way) without regard to safety 
rules, and generate animosity between local council 
/ ski resort and adepts of this new kind of ski touring. 

Communication and prevention on this new issue 
become a challenge.  

 
Fig. 2:  Race Tour du Rutor 2016 n. 300 teams of competitors at the start (copyright: sci club 

Corrado Gex) 
It is also necessary to consider the influx of tourists 
in mountain communities. This influx represents an 
important part of mountain goers, and needs proper 
training, taking into account their own knowledge of 
mountain environments and conditions. The town of 
Valtournenche in the tourist area of the Matterhorn 
which is spread over an area of 116km² and has a 
resident population of 2.277 inhabitants has rec-
orded 90.000 arrivals and over 420.000 attend-
ances - number of nights spent by guests - in the 
last winter season, from December to April 
(RAVDA, Department of Tourism). During periods 
with possible critical avalanche risk, like in January 
2016 (Fig. 3), it becomes essential to be able to set 
up an adequate, timely and effective communica-
tion to the population. 
 

 
Fig. 3:  Avalanche in Cervinia, 01/12/2016. "For a 

few minutes - he told a witness - the dark-
ness fell throughout the area" (ANSA).  



 

2. THE PROJECT (PRHM) 
The goal of PrévRiskHauteMontagne Projet 
(PRHM) is to increase the resilience of the commu-
nity against of emerging and specific high mountain 
hazards (especially avalanches, permafrost and 
glacial risks and dangerous weather phenomena, 
increasing because of ongoing climate change). 
Through a strong action of capitalization of the ex-
perience in over twelve years of cross-border coop-
eration around Mont Blanc in this field. Through an 
extension of the shares to other high mountain ar-
eas (Piedmont and the Valle d'Aosta, in the Matter-
horn area and Monte Rosa), the project aims to: 
- develop knowledge of emerging risks, particularly 
in the current context of climate change, through 
the networking of specific and scientific data; 
- set up, integrate and enlarge communication tools 
in order strengthen risk awareness via the use of 
new technologies (e.g. Social networks); 
- increase participation by residents and tourists 
(hikers or climbers) on the risks of high mountains 
through the development of new information and 
communication strategies; 
- pursue action in support of data acquisition, gath-
ering and use by the different ALCOTRA actors; 
- pursuing actions of cooperation for mountain res-cue professionals (e.g. "the Trilateral of mountain 
rescue"); 
- experience patterns of response to specific high 
mountain hazards. 
 
3. CROSS-BORDER ACTIONS TO RAISE 

AWARENESS OF THE POPULATION FOR 
THE SAFE FREQUENTATION OF THE 
MOUNTAIN 

The goal of this pilot activity is to inform tourists 
about the dangers of the high mountains (crevasse, 
serac or rockfalls, avalanches etc.). Group excur-
sion, leaded by IFMGA mountain guides, to easily 
accessible glacial sites (Punta Helbronner on the 
France-Italy border, on top of the Grands Montets 
in Chamonix, etc.) will be organized in order to get 
people introduced to glacial environments and the 
associated risks. These glacial areas, directly ac-
cessible via lifts, are highly frequented mainly by 
tourists who have no or few acquaintances with the 
environment in which they evolve. An important 
number of tourists will be so sensitized during the 
summer 2016. The aim is to be able to extend this 
initiative after the end of the ALCOTRA project. The 

aim is indeed to use the 2016 initiative as a startup 
for a larger awareness raising program targeting 
tourists, that will be activated from summer 2017 
(Fig. 4). 
 

 
Fig. 4:  example of “Atelier Découverte” in the gla-

cial area 
The city of Valtournenche is organizing the “Moun-
tain Safety Festival ", in which it will present to the 
public, mainly tourists, topics and technical solu-
tions related to high mountains activity. 
Through Social networks we want to improve the 
communication mountain conditions making it 
timely, clear and precise, and improve the data col-
lect strategy. 
Through the organization of two conferences for lo-
cal population, the role of relief agencies we want 
to raise awareness on the role of relief agencies 
and how they work in a context of public safety, land 
management and practice of different sports activi-
ties. 
To ensure more efficient communication, in order to 
decrease risky situations and increase population’s 
response capacity in the critical zone, it is neces-
sary implement an information plan on behavioral 
factors under risk situations due to exceptional 
weather events, such as heavy snowfall in high 
mountain stations. Each risk will be presented as 
well as the safety rules for the residents or for those 
who are on the road. The plan designed by experts, 
will be The plan, designed by experts, will be the 
result of a "governance" action. The risk manage-
ment will be shared by the main actors:  the City, 
the Ski Resort, the consortium of tour operators, the 
roads management and the Autonomous Region 
Valle d'Aosta.  



 

4. INITIATIVES AND INNOVATIVE KNOWLEDGE 
AND MANAGEMENT OF EMERGING RISKS 

It becomes necessary to improve knowledge about 
the little-known risks (permafrost, glaciers stability), 
or not studied to date (snow bridges) to improve 
safety. 
The overall objective of this activity is to improve the 
analysis of the risks associated with high-altitude 
permafrost, consolidating knowledge on its charac-
teristics in the cooperation area, capitalizing on the 
results of previous initiatives and instruments (PER-
MAdataROC, PermaNET, RiskNat). The objective 
is to provide (i) the updating of the Alpine Perma-
frost Database (APD) in the cooperation, (ii) the ap-
plication of innovative investigative techniques and 
(iii) the consolidation of some specific monitoring 
sites. 
A common scientific study (a survey and a pilot site 
installation) is conducted on the stability of the snow 
bridges of crevasses, so as to understand their dy-
namics and dangerousness. 
5. EXEMPLARY ACTIONS TO INCREASE THE 

RESILIENCE OF MOUNTAIN COMMUNITIES 
Every year, Italian, French and Swiss rescue organ-
izations get together to compare their methods, to 
share their experiences and present new gear and 
hardware developed in each country. This meeting 
is called "the Trilateral of mountain rescue". 
Cross-border rescue agreements allow a country to 
request assistance of men and/or hardware, imply-
ing that the rescuers are used to working with each 
other. A good cooperation and understanding be-
tween the three rescue organizations (Valais, Aosta 
Valley and Haute Savoie) is essential for a more ef-
fective cooperation. 
Another goal is to provide the ski resorts security 
teams with a tool to manage, ease and structure 
uniformly both collected data and safety actions. 
This is a structured tool on multiple levels that al-
lows data consultation for decision-making, and the 
inclusion of undertaken daily activities. During 
these phases, each activity carried out is recorded 
by an automatic platform log that enables the trace-
ability of all undertaken activities. 
For the next ten years, avalanche research training 
fields have been installed in ski areas: here people 
can practice for free, rapidly, and (and especially) 
in bad weather conditions, to improve their research 
skills. Furthermore teaching and learning supports 
are installed on site to help people during practice. 

In the Mont Blanc massif there are numerous huts 
that welcome trekkers and mountaineers. These 
shelters are generally guarded during peak periods 
(spring, summer) in which the hut keeper welcomes 
and accommodates guests. When they are on site, 
they become sometimes an important part of the 
rescue chain, because they can gather information 
and alert with their communication means. When 
the shelter is closed, a portion of the hut (winter 
shelter) is available to the public. Some huts are 
also never kept, simple “bivouacs”, where no ser-
vice is offered. They are often located in areas 
where telephone coverage is limited. The objective 
is to install (in some huts and camps) new radio 
beacon, allowing mountaineers to communicate 
with relief efforts. If need, in the case of search for 
lost people, the emergency service may also call 
various camps to check if these people are there or 
if anyone may have some information. That would 
avoid search by helicopter. 
Organization of information/training days are 
planned in 2017 to improve the knowledge of jour-
nalists on the mountain. What is a serac? What dif-
ferent kind of avalanches…It would allow them to 
inform the public with accurate and relevant infor-
mation.  Mountain news are, most of the time, about 
accident, and are commented with drama and sci-
entific mistakes. 
An effective "of community resilience policy" is built 
through a participatory process, in which the moun-
tain professionals become, themselves, the first 
carriers to their customers of such a message. 
This action is centered around these professionals, 
involving them directly in the knowledge developed 
in the above actions, through a process of dissemi-
nation of scientific knowledge, as well as in specific 
messages for mountain safety. 
The main objectives of this action are: (i) raise 
awareness of the main categories of professionals 
working in the mountains with the tools and infor-
mation available on the subject of risk, (ii) with the 
pros to learn about their needs and establish strat-
egies shared communication, (iii) to establish the 
communication channels dedicated and lasting in 
time, making it possible to perpetuate this path of 
resilience. So to make this we involved in training 
days’ huts, tour operators, professional technicians. 
The project aims to standardize the high mountain 
access signs (safety information), very different de-
pending of country/towns, paths, ski resort…  
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