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CLIMATE CHANGE IN THE ALPINE SPACE 

Introduction 

Climate change will affect spatial development, 
including land use, socio-economic activities and 
life sustaining ecosystem services in the Alpine 
Space more severely than in other European re-
gions. Climatic changes such as temperature in-
crease, changes in amount, distribution and in-
tensity of precipitation and an increase of ex-
treme weather events are expected to cause a 
variety of adverse impacts relevant to develop-
ment of Alpine regions. Growing risks from water 
scarcity, heat waves and natural hazards such as 
floods, landslides, forest fires etc. will threaten 
settlements, physical infrastructure, utilities, ma-
terial assets and human life. As a consequence, 
future development options may be confined and 
new strategies and counteractive approaches will 
have to be developed in all fields for the future. 
Without preventive and anticipatory action on 
adaptation, climate change will have potentially 
severe effects on socio-economic development, 
growth potentials, welfare of regions and human 
wellbeing.  

In many cases, pressures by climate change are 
exacerbated by other ongoing environmental 
change and socio-economic development trends. 
For example, availability of space suitable for 
settlement activities in many Alpine regions is li-
mited by nature, and land use demands for de-
velopment in terms of housing, working, tourism, 
business and transport are constantly increas-
ing. At the same time, hazard zones are expand-
ing due to climate change, additional space for 
hazard protection measures is needed, and open 
space should be preserved for nature protection 
and to maintain flexibility for future adaptation 
options. As a result, land for further development 
is becoming a scarce resource in many Alpine 
regions, which may lock out both future devel-
opment and adaptation options. 

Although the Alpine Space is exposed to largely 
comparable changes in climatic stimuli, the con-
sequences will be different between regions, de-
pending on specific climate sensitivities, vulne-
rabilities and adaptive capacities. Thus, the ef-
fects of climate change are distributed asymme-
trically across the Alps. Without tailored actions 
on adaptation, interregional disparities in devel-
opment and growth potentials are likely to grow. 
Adopting strategies to climate change is needed 
to counteract threats to territorial cohesion. Inac-
tion will increase the vulnerability of Alpine re-
gions and municipalities, and therewith lead to 
further damages and costs.  

Both the White Paper on Adaptation to Climate 
Change of the European Commission and the 
Territorial Agenda of the EU 2020 emphasize the 
key role of e.g. spatial planning in delivering and 
supporting adaptation to climate change. But are 
the different sectors affected prepared to fulfill 
that vital task assigned by society? Are the cur-
rent administrative and planning systems in the 
Alpine countries fit to cope with the challenges of 
climate change?  

The projects presented in this cluster are anc-
hored in the belief that given the fact that the 
recommendations given are implemented there is 
a large steering capacity in containing vulnerabil-
ity and increasing resilience in the regions and 
municipalities of the Alpine Space. However, the 
knowledge, procedures and tools required have 
to be strengthened where already existing re-
spectively adopted in our day to day work.  
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Climate Change Cluster-projects 

The projects in this cluster tackle the challenges 
of climate change in various fields in a transna-
tional effort within the Alpine Space. But still each 
project focuses primarily on its according topic. 
As climate change adaptation demands a cross-
sectoral approach in developing new strategies 
these projects provide a sound basis for regional 
and local actors in the Alpine Space and beyond 
to develop their best suited adaptation strategies 
towards climate change. 

The cluster constists of nine projects within the the 
second programming period of the Alpine Space 
Programme (www.alpine-space.eu). The first stra-
tegic project dealing with climate change impacts 
in the Alpine Space within the ASP was ClimChAlp 
– Climate Change, Impacts and Adaptation Stra-
tegies in the Alpine Space (www.chlimchalp.org) 
within the period 2000-2006. The results showed 
that there was a higher need of information/know-
ledge about the impacts of climate change. As a 
result 9 projects followed dealing with climate 
change adaptation with their according focus. 
The following provides you with the background, 
the goals and main outputs of the individual pro-
jects. The complete details to the individual pro-
jects are to be found in the according websites:  

 

 

 

 

 

■ AdaptAlp  
Adaptation to Climate Change in the Alpine 
Space (www.adaptalp.org)  

■ Alp FFIRS  
Alpine Forest Fire Warning System 
(www.alpffirs.eu)  

■ AlpWaterScarce 
Water Management Strategies against Water 
Scarcity (www.alpwaterscarce.eu)  

■ ClimAlpTour 
Climate Change and its Impact on Tourism 
(www.climalptour.eu)  

■ CLISP 
Climate Change Adaptation by Spatial 
Planning (www.clisp.eu)  

■ Manfred 
Management strategies to adapt Alpine Space 
forests to climate change risks 
(www.manfredproject.eu)  

■ Paramount 
Improved Accessibility: Reliability and security 
of Alpine transport infrastructure related to 
mountainous hazards in a changing climate 
(www.paramount-project.eu)  

■ PermaNET 
Longterm Permafrost Monitoring Network 
(www.permanet-alpinespace.eu)  

■ Silmas 
Sustainable Instruments for Lakes 
Management (www.silmas.eu). 

 

 



Climate Change Cluster – AdaptAlp 

Alpine Space Programme 2011 7 

AdaptAlp 
Adaptation to Climate Change  
in the Alpine Space  

Teaching children about how to make a hazard zone plan (© Lebensministerium, Austria). 
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Main outcomes/Key messages 

Climate Change 

■ Mean temperature change of + 1.5°C (+3,5°C) 
for all seasons and the whole region by 2050 
(by 2100) compared to period of 1971-2000 

■ Overall shift in the water regime with less 
summer and more winter run-off 

Hazard Mapping 

■ Further the improvement of hazard and risk 
maps  

■ Keep actual and future endangered spaces free 

■ Integrate scenarios into hazard assessments  

Risk Dialogue & Risk communication 

■ The coordination of all relevant stakeholders 
involved in risk management has to be  
intensified and institutionalized 

■ Uncertainties of climate change in natural 
hazard management can be met by balanced 
risk-based decision-making. 

Main project outputs 
■ Run-off dataset for the Alpine Space incl. 

statistical analysis of historical events 

■ New climate projections 8x8 km² and bias 
corrected projections from the ENSEMBLES 
dataset 

■ Impact modelling reports for Upper Soča, 
Alpine Rhine, Inn, Adda and Rhône river. 

■ Glossary for geological hazards 
■ Guidelines for minimum standards for 

geological hazard maps 
■ Expert Education Exchange Platform 
■ Biber Berti website – education platform for 

children  
■ Common Strategic Paper. 

 

 

 
Further reference: www.adaptalp.org 

 

Traditional knowledge about dealing with natural hazards 
plays an important role in the development of risk prevention 
strategies. (See Strategy 09). Photo: Glowimages Direct, LLC. 

Satellite images such as these are 
one of the tools that  scientists use 

to assess the risk of natural hazards.
Photo: European Academy of 

Bolzano/Bozen.
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AdaptAlp – partners and contacts 

AdaptAlp Adaptation to Climate Change in the Alpine Space 

Lead Partner 
(contact) 

Bavarian State Ministry of the Environment, Public Health and Consumer Protection 
Bayerisches Staatsministerium für Umwelt, Gesundheit und Verbraucherschutz 

Marion Damm 
marion.damm@stmug.bayern.de  

Project start/end 01/09/2008 
31/08/2011 

 

Partnership 

Institution Contact/Country 

Federal Ministry of Agriculture, Forestry,  
Environment and Water Management 
Bundesministerium für Land- und Forstwirtschaft,  

Umwelt und Wasserwirtschaft, Abteilung für Wildbach und 
Lawinenverbauung 

Florian Rudolf-Miklau 
florian.rudolf-miklau@lebensministerium.at

A 

Regional Government of Carinthia Department for Water 
Management 
Amt der Kärntner Landesregierung, Abteilung 
Wasserwirtschaft/Schutzwasserwirtschaft 

Iris Speiser 
iris.speiser@ktn.gv.at 

A 

Regional Government of Tyrol,  
Department of Water Economy 
Amt der Tiroler Landesregierung,  
Abteilung Wasserwirtschaf 

Georg Raffeiner 
georg.raffeiner@tirol.gv.at 

A 

Federal Office for Environment (FOEN) 
Bundesamt für Umwelt 

Peter Greminger 
peter.greminger@bafu.admin.ch 

CH 

Bavarian Environment Agency 
Bayerisches Landesamt für Umwelt 

Karl Mayer 
karl.mayer@lfu.bayern.de 

D 

CIPRA Deutschland e. V./ 
Deutsche Vertretung der int. Alpenschutzkommission e.V. 

Andreas Güthler 
guethler@cipra.de 

D 

Federal Institute of Hydrology, Department for  
Water Balance, Forecasting and Prediction 
Bundesanstalt für Gewässerkunde,  
Referat Wasserhaushalt, Vorhersagen und Prognosen 

Peter Krahe 
krahe@bafg.de 

D 

Agricultural and Environmental Engineering Research 
Institute, Hydrology and Hydraulics research Unit 
CEMAGREF, HHLY 

Michel Lang 
michel.lang@cemagref.fr 

F 

Grenoble Institute of Research and Study for  
Prevention of Natural Hazards 
Pôle Grenoblois d'Etudes et de Recherche pour la 
Prévention des Risques Naturels 

Jean Marc Vengeon 
jean-marc.vengeon@ujf-grenoble.fr 

F 
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Institution Contact/Country 

Autonomous Province of Bolzano – South Tyrol, 
Department of Hydraulic Engineering 
Autonome Provinz Bozen – Südtirol, Abteilung 
Wasserschutzbauten Provincia Autonoma di Bolzano, 
Ripartizione Opere idrauliche 

Bruno Mazzorana 
bruno.mazzorana@provinz.bz.it 

I 

EURAC Research 
Accademia Europea di Bolzano 

Marc Zebisch 
Marc.Zebisch@eurac.edu 

I 

Ministry for the Environment, Land and Sea –  
Department for Environmental Research and Development 
Ministero dell´ Ambiente e delle Tutela del Territorio e del 
Mare: Department Direzione Ricerca Ambientale e Sviluppo 

Paolo Angelini 

angelini.paolo@minambiente.it 
I 

Piemonte Regional Agency for Environmental Protection, 
Geology and Geologic Hazard Unit 
ARPA Piemonte, SC Geologia e dissesto 

Riva Simonetta 
s.riva@arpa.piemonte.it 

I 

Autonomus Region Valle d'Aosta – Regional 
Administrations Committee for Territory, Environment and 
Public Works – Department of Territory, Environment and 
Water Resources, Section Environment 
Regione Autonoma Valle d'Aosta – Assessorato Territorio, 
Ambiente e Opere pubbliche – Dipartimento Territorio, 
Ambiente e Risorse idriche – Direzione Ambiente 

Raffaele Rocco 
r.rocco@regione.vda.it 

I 

Geological Survey of Slovenia 
Geološki zavod Slovenije 

Marko Komac 
marko.komac@geo-zs.si 

Sl 
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AlpFFIRS 
Alpine Forest  
Fire Warning System 

© Regione Piemonte, Italy. 
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General description 

The project aims to improve forest fire preven-
tion in the AS with the creation of a shared warn-
ing system based on weather condition affecting 
fire potential. Main goal is the development of a 
decision support tool for actors involved in forest 
fire prevention and suppression, consisting in a 
daily fire danger level assessment and forecast 
to identify critical periods in advance of their po-
tential occurrence. Major target is the univocal 
European Forest Fire Danger Scale definition 
and common danger level interpretation with re-

sulting preparedness plans and operational pro-
cedures. Mutual aid in vigilance and extinction 
procedures will be defined. An Alpine network on 
forest fire impact mitigation will be assembled re-
flecting common political strategy in prevention 
management, also in relation to climate change 
affecting fire potential. The project allows mod-
ulation and coordination of alerting process and 
means dislocation in different countries as well 
as mutual aid protocol adoption. 

 

 
AlpFFIRS project and its workpackages. 

Warning System Implementation

■ Meteorological dataset for the control period  
■ Regional climate scenarios and  common 

methodology for downscaling  
■ Statistical study about climate change impact on 

alpine fires by fire indices  
■ Common methodology assesses future impact to 

forest fires due to changes in: lightning, forest 
vegetation, snow cover, socio-economic patterns

■ Maps of potential soil erosion of burnt areas 

P
ro

je
ct

 m
an

ag
em
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t 

Climate Change Impact

Procedures & Training

■ Unique shared Alpine 
Forest Fire Danger Scale  

■ Common system for forest 
fire danger rating and 
warning in the Alps, 
operated locally 

■ Weather data/fire 
occurrence dataset, 
integrated climatological 
and forestry maps   

■ Improve the monitoring of 
weather parameters 
required for forest fire 
prevention 

■ Methodological approach 
of spatially high resolution 
mapping of meteorological 
data sharing 

■ Common protocol for alerting and operational 
procedures according to fire danger conditions 

■ Mutual aid measures in vigilance and extinction  
■ Recommendation paper for institutional bodies 
■ Training of operative personnel  
■ Procedures guideline for end users 

Information & Publicity 
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Goals

The overall objective of the project is to control 
and reduce the role of the forest fires as natural 
hazard for the Alpine environment considerably 
through prevention and mitigation actions. Cur-
rently forest fires play a major role in threatening 
the forest heritage of the Alps. They are strength-
ened by decreased precipitation amount, increa-
sed temperature and raised frequency of weather 
extremes as consequence of climate change, by 
mountain depopulation and overexploitation. The 
project aims to develop a multi-referential innova-
tive service that strongly supports forest fire ma-
nagement, above all in prevention activities and 
in the mitigation of the impact due to flaming front 
on the Alpine forests. 

 

The specific projects objectives are  

■ to improve forest fire prevention in the Alpine 
territory with the creation of a shared forest fire 
danger warning system based on meteorologi-
cal conditions affecting fire potential and forestry 
types mostly prone to forest fires, both in cur-
rent and in future climate;  

■ to optimize the forest fire prevention and sup-
pression procedures to preserve the alpine for-
est and guarantee the forest ecosystem services; 

■ to define common protocol for danger level in-
terpretation, with the univocal European Forest 
Fire Danger Scale establishment, and result-
ing preparedness planning;  

■ to facilitate modulation and coordination of alert-
ing processes and means dislocation in the 
different regions, reducing fire potential impact 
and increasing public awareness; 

■ to ensure comparable outputs that can be ap-
plied in case either of trans-border events or 
mutual aid need, through the trans-national 
involvement of decision makers;  

■ to foster a multi-risk systematic approach link-
ing the forest fire effects with the increase in 
the landslide and debris flow vulnerability. 

 

 

 

 

 

AlpFFIRS project key points and connections.
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Expertise 
 
 
 
 
 
 

Procedure and training 
 
 
 
 
 
 

Harmonization 

Forest Fire Fighter in action (© Region Veneto, Italy).
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Model regions 
■ Carso (I and SI border) 

■ Lessinia (I), Tende (I/FR) 

■ Ticino and Valais (CH/I) 

■ Carinthia (AT/SI/I) 

■ Bavarian Alps (AT/DE) 

 

 

 

 

 
The alpine area covered by 

ALP FFIRS actions. 
 

Main outcomes 

1. Forest fire prevention and prompt intervention 
efficiency enhancement, with significant reduc-
tion of average burned area (about 10% of 
culpable fires)  

2. a shared standard methodology for forest fire 
danger rating 

3. univocal European Forest Fire Danger Scale  

4. daily issue of forest fire danger bulletins for the 
whole Alpine space, both in diagnostic and 
prognostic mode: daily information will be dif-
fused to the political authorities and local ad-
ministrations (parks, touristic offices) with clear 
indication of the current danger level  

5. establishment of vertical, horizontal and geo-
graphical cooperation  

6. establishment of common protocols for forest 
fire prevention to help the planning of more 
effective actions  

7. cost reduction for prevention actions (e.g. pa-
trolling) and prompt intervention (e.g. helicop-
ter availability) of about 10%  

8. better conservation of alpine forest also in 
terms of biodiversity, CO2 sink and soil ero-
sion reduction.  

9. long-term planning of the alpine forest use 
and protection thanks to the forest fire poten-
tial projections  

10. increase of population awareness. 

  

Forest fire in the Eastern Alps  
(© Regione Veneto, Italy). 
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Main Project outputs  

1. a unique shared standard European Forest 
Fire Danger Scale for the whole Alpine Area  

2. a common operational system for forest fire 
danger rating and warning in the Alpine Space 
countries, operated locally by the partners in 
charge of issuing alerts  

3. daily forest fire alert level bulletin transmission 
to end users operating locally and webcasted 
to the whole Alpine area  

4. weather data/fire occurrence dataset, integra-
ted climatological and forestry maps for the 
pilot areas  

5. Regional climate scenarios, common metho-
dology for downscaling.  

6. Statistical study & common papers about cli-
mate change impact on alpine fires by various 
fire indices.  

 

7. Common methodology shared among PPs to 
assess recent/future impact to forest fires due 
to changes in: lightning, forest vegetation, snow 
cover, socio-economic patterns  

8. maps of current/potential soil erosion of burnt 
areas  

9. Common protocol for alerting and operational 
procedures to be followed according to fire 
danger conditions, mutual aid measures in vi-
gilance and extinction procedures, a recom-
mendation paper for institutional bodies and 
policy level  

10. a summary for decision makers  

11. training of operative personnel  

12. Procedures guideline for end users will be 
written in different languages and educational 
trainings  

13. scientific papers and technical articles. 

 
Further reference: www.alpffirs.eu  

 

AlpFFIRS – partners and contacts 

AlpFFIRS Alpine Forest FIre waRning System 

Lead Partner 
(contact) 

Regional Agency for Environmental Protection of Piedmont – Forecasting Department 
(Agenzia Regionale per la Protezione Ambientale del Piemonte – Dipartimento 
Sistemi previsionali) 
Torino, Piemonte, Italy 

Renata Pelosini 
r.pelosini@arpa.piemonte.it  
Tel.: +39 011/196 80306 

Project start/end 01/09/2009 
31/08/2012 
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Partnership 

Institution Contact/Country 

Central Institute for Meteorology and Geodynamics 
Zentralanstalt für Meteorologie und Geodynamik 

Alexander Beck 
alexander.beck@zamg.ac.at 

A 

University of Natural Resources and Applied Life Sciences, 
Department of Forest and Soil Sciences, Institute of Silviculture 
Universität für Bodenkultur 

Harald Vacik 
harald.vacik@boku.ac.at 

A 

Fire brigade federation of Canton Ticino 
Federazione cantonale ticinese dei corpi pompieri 

Daniele Ryser 
daniele.ryser@regionemalcantone.ch 

CH 

Sezione forestale cantonale, Divisione dell'ambiente, 
Dipartimento del Territorio, Cantone Ticino 

Aron Ghiringhelli  
aron.ghiringhelli@ti.ch 

CH 

Swiss Federal Research Institute WSL 
Istituto federale di Ricerca WSL 

Marco Conedera 
marco.conedera@wsl.ch 

CH 

Technical University of Munich, Institute of Ecoclimatology 
Technische Universität München, Fachgebiet für Ökoklimatologie 

Annette Menzel 
menzel@forst.tu-muenchen.de 

D 

Entente for the Mediterranean Forest/CEREN  
(Test and Research Center of the Entente) 
Entente pour la forêt mediterranneenne/CEREN  
(Centre d'Essais et de Recherche de l'Entente) 

Claude Picard 
adm.ceren@wanadoo.fr 

F 

Autonomous Region Friuli Venezia Giulia – Regional Civil 
Protection 
Regione autonoma Friuli Venezia Giulia – Protezione civile 
della Regione 

Nadia Di Narda 
nadia.dinarda@protezionecivile.fvg.it 

I 

Piemonte Region – Forest Policy Dept. 
Regione Piemonte – Direzione Opere pubbliche, Difesa del 
suolo, Economia montana e Foreste – Settore Politiche Forestali 

Federico Pelfini 
federico.pelfini@regione.piemonte.it 

I 

Regional Agency for Development of Agriculture and Forestry 
(RADAF) 
Ente Regionale per i Servizi all’Agricoltura e alle Foreste – 
ERSAF Lombardia – Dipartimento dei Servizi al Territorio 
Rurale e alle Foreste 

Enrico Calvo 
enrico.calvo@ersaf.lombardia.it 

I 

Veneto Region – Civil defence project unit 
Regione del Veneto – Unità di progetto Protezione Civile 

Emanuela Ramon 
emanuela.ramon@regione.veneto.it 

I 

BSC, Business support centre ltd. Kranj 
BSC, Poslovno podporni center d.o.o. Kranj 

Helena Cvenkel 
helena.cvenkel@bsc-kranj.si 

Sl 

Slovenian Forestry Institute 
Gozdarski inštitut Slovenije 

Marko Kovač 
marko.kovac@gozdis.si 

Sl 

Aosta Valley, Regional Ministry for public works,  
ground protection and public housing, Department of ground 
protection and water resources 

Sara Ratto 
s.ratto@regione.vda.it 

I 
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AlpWaterScarce 
Water Management Strategies  
against Water Scarcity in the Alps 

ARPAV Veneto, Italy – Dam of Mis and its artificial lake during summer 2003.  
The volume of the lake is only 5% of the maximum one. 
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The Impacts of Climate Change and  
Human Water Abstraction on the Water Resources of the Alps  

It is expected that climate change will have an 
impact on the water resources of the Alps, known 
as the “Water Towers of Europe”. Indeed, the 
southern part of the Alps is already affected by 
droughts and local water shortages. Furthermore, 
increasing anthropogenic water abstraction will 
exacerbate the problem of water scarcity in some 
regions. To mitigate and adapt to these prob-
lems, Alp-Water-Scarce´s long-term aim is to as-
sist public authorities and stakeholders in the de-
velopment of integrated and sustainable water 
management strategies against water scarcity. 
In the short-term, an early warning system against 
water shortages in the Alps will be created based 
on sound and integrated regional and sub-basin 

hydrological models. In the long-term, water bal-
ance and anthropogenic scenarios will be devel-
oped and adapted to enable prediction of future 
vulnerability to water scarcity. Special emphasis 
will be placed on the definition of optimal ecolo-
gical flow of surface discharge and groundwater 
biotopes, based on relevant indicators of aquatic 
and biodiversity change. To achieve these aims, 
a variety of studies are being conducted in 22 Pi-
lot Sites in Austria, France, Italy, Slovenia and 
Switzerland. All actions within Alp-Water-Scarce 
are strongly supported by the Stakeholder Inter-
action Forum which has been part of the project 
since its launch with the aim of establishing or 
extending effective communication networks. 

 

Water Management Strategies –  
from Case Studies to Transalpine Recommendations 

The main focus of Alp-Water-Scarce is to create 
a sustainable water management strategy to tackle 
water scarcity by:  

1. Characterising and monitoring the water sys-
tems in selected Pilot Sites in order to assess 
their vulnerability to decreasing groundwater 
recharge, 

2. Modelling different scenarios of future runoff 
generation and groundwater recharge, 

3. Investigating different aspects of optimal eco-
logical discharge,  

4. Developing drought indicators that are appli-
cable for different regions of the Alps  

5. Involving stakeholders from the beginning of 
the project in order to identify water scarcity 
problems of the past, the present and the fu-
ture,  

6. Investigating the European and national legal 
frameworks of water management,  

7. Developing early warning systems and 

8. Providing recommendations on how to mitigate 
and to adapt to water scarcity. 

 

Société d'Économie Alpestre de Haute-Savoie,  
France: Fieldwork in the Arly catchment. 
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Alp-Water-Scarce work packages and their interconnection. 

 

AlpWaterScarce Pilot Sites 

The Alp-Water-Scarce Pilot Sites represent water 
catchments that have to deal with different as-
pects of water scarcity affecting activities such 

as hydropower generation, agriculture, tourism or 
drinking water supply. In these catchments, issue-
specific investigations are being carried out.  

AlpWaterScarce: Pilot Sites. 

ID Site
1 Savoy

2 Arly River Basin
3 Koralpe

4 Karawanken/Karavanke
5 Jauntal

6 Lower Gurktal 
7 Steirisches Becken

8 Steirisches Randgebirge – Wechsel 
9 Entire Land Kärnten

10 Pohorje with Dravsko polje
11 Ptujsko polje

12 Scrivia River Basin (Alessandria)
13 Julian Alps 
14 Piave River

15 Fresina
16 Noce
17 Adige

18 Entella River Basin
19 Scrivia River Basin (Genova)

20 Sesia River Basin
21 Spöl River

22 Sandey River 
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Main outcomes  

The main outputs of the project include: 

■ Handbook for Water Managers on how to 
tackle water scarcity 

■ Booklet on monitoring and modeling of water 
resources 

■ WebGIS Atlas of water system characteristics  

■ Generally applicable concept of an Early 
Warning System to tackle water scarcity 

■ Irrigation advice for farmers 

■ Scenario for drought conditions 

■ Recommendations for the Alpine Convention 
and water resources managers. 

 
Further reference: www.alpwaterscarce.eu  

 

AlpWaterScarce – Partners and Contacts 

Alp-Water-Scarce Water Management Strategies against Water Scarcity in the Alps 

Lead Partner 
(contact) 

University of Savoy 
Université de Savoie 

Daniela Hohenwallner 
alpwaterscarce@gmail.com 

Project start/end 01/10/2008 
30/10/2011 

 

Partnership 

Institution Contact/Country 

Regional Government of Carinthia, Department 8 
Kärntner Landesregierung, Abteilung 8 

Iris Speiser 
iris.speiser@ktn.gv.at A 

Federal Institute of Agricultural Economics 
Bundesanstalt für Agrarwirtschaft 

Klaus Wagner 
klaus.wagner@awi.bmlfuw.gv.at A 

Government of the Province of Styria, Department of Water 
Management and Urban Waste Water Management 
Amt der Steiermärkischen Landesregierung; Abteilung 
Wasserwirtschaftliche Planung und Siedlungswasserwirtschaft 

Gunther Suette 
gunther.suette@stmk.gv.at A 

Paris Lodron University Salzburg, Centre for Geoinformatics 
Paris Lodron Universität Salzburg (PLUS), Zentrum für 
Geoinformatik (Z_GIS) 

Hermann Klug 
hermann.klug@sbg.ac.at A 

Federal Office for the Environment, Federal Department for the 
Environment, Transport, Energy an Communication 
Bundesamt für Umwelt, Eidg. Departement für Umwelt, 
Verkehr, Energie und Kommunikation 

Ronald Kozel 
ronald.kozel@bafu.admin.ch CH 

Swiss Federal Institute of Aquatic Science and Technology 
Eidgenössische Anstalt für Wasserversorgung, 
Abwasserreinigung und Gewässerschutz 

Christopher Robinson 
robinson@eawag.ch CH 
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Institution Contact/Country 

Local Government of Savoy 
Conseil Général de la Savoie 

Christian Mourembles 
christian.mourembles@cg73.fr F 

Society of Alpine Economics of Upper Savoy 
Société d'Économie Alpestre de Haute-Savoie 

Sandrine Bottollier 
sea74@echoalp.com F 

Autonomous Province of Trento – Department for Territorial 
Planning and Environment 
Provincia Autonoma di Trento – Dipartimento Urbanistica e 
Ambiente 

Fabio Scalet 
dip.urbambiente@provincia.tn.it I 

Development Agency Gal Genovese 
Agenzia di Sviluppo Gal Genovese 

Angela Rollando 
info@appenninogenovese.it I 

Province of Alessandria 
Provincia di Alessandria 

Cristina Calvi 
europa@provincia.alessandria.it I 

Regional Agency for Prevention and Protection of the 
Environment of Veneto – Department for the Safety of Territory
Agenzia Regionale per la Prevenzione e Protezione 
dell'Ambiente del Veneto – Dipartimento Regionale per la 
Sicurezza del Territorio 

Giacomo Renzo Scussel 
gscussel@arpa.veneto.it I 

UNCEM Piemont Delegation 
Uncem Delegazione Piemontese 

Nuria Mignone 
uncem@provincia.torino.it I 

Geological Survey of Slovenia 
Geološki Zavod Slovenije 

Mihael Brenčič 
mbrencic@geo-zs.si Sl 

National Institute of Biology; Department for Freshwater and 
Terrestrial Ecosystems Research 
Nacionalni Inštitut za Biologijo; Oddelek za raziskovanje 
sladkovodnih in kopenskih ekosistemov 

Anton Brancelj 
anton.brancelj@nib.si Sl 

Slovene Chamber of Agriculture and Forestry, Institute of 
Agriculture and Forestry Maribor 
Kmetijsko gozdarska zbornica Slovenije, Kmetijsko gozdarski 
zavod Maribor 

Stanislava Klemencic-Kosi 
stanka.klemencic@kmetijski-zavod.si Sl 
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ClimAlpTour 
Climate Change  
and its Impact on Tourism 

Tre Cime di Lavaredo – Auronzo di Cadore (Belluno), Italy. 
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General description 

The tourism sector plays an important economic 
and social role for the Alps: according to the World 
Tourism Organization, every year more than 100 M 
people visit the Alps, that is about 12 % of the 
world’s tourists. In several Alpine tourism destina-
tions, winter sports are still the main tourist attrac-
tion representing a remarkable source of income.  

The environmental, cultural and economic diver-
sity of the Alps has historically led to the devel-
opment of a large range of tourism activities, both 
in the summer and the winter seasons. Some of 
these activities are likely to be affected by an in-
crease in global temperatures as a result of cli-
mate change; this is particularly the case for win-
ter tourism, but climate change may bring about 
changes in the whole Alpine tourism sector.  

 

Mountain tourism is a climate-dependent activity, 
especially in terms of winter sports where the 
availability of snow is a necessary condition for a 
successful tourist season.  

To deal with the impacts of climate change, some 
adaptation strategies and measures have already 
been implemented in the Alps. However, better 
knowledge of these techniques and their efficacy 
is needed. In particular, if atmospheric warming 
continues, snow making and other technical meas-
ures which may have been adopted so far, may 
not be sufficient to avoid reductions in snow-
reliability and a transition towards non-snow de-
pendent economic activities may be needed.  

It is becoming essential to raise awareness and 
to foster a wider cultural and behavioural adapta-
tion in order to address climate change and its 
impact on tourism in the Alps. 

Goals 

The main focus of CLIMALPTOUR is to improve 
the capacity of the alpine territory, people and 
economic system to respond to the challenges of 
climate change, by: 

■ Analyzing different possible impacts (social, 
economic and environmental) of climate change 
on the alpine tourism sector and their complex 
interrelations; 

■ Providing an overview of tourist areas in the 
Alps where the effects of climate change are 
expected to be stronger according to climate 
scenarios; 

■ Analyzing adaptation and management strat-
egies for the tourism sector which are most 
appropriate for the alpine region, considering 
changes in customer perception and new al-
pine strategies for the tourism industry; 

■ Building a web-based Decision Support tool 
for stakeholders to enable them to make a 
first assessment of the local impact of climate 
change and to provide pointers for possible 
adaptation strategies; 

■ Selecting a set of parameters and identifying 
common trends in order to feed an algorithm 
for the Decision Support tool, which can deliver 
strategies tailored to the features of the ex-
amined tourist sites; 

■ Applying most important strategies developed 
in the framework of the project in pilot areas 
across the Alps in close collaboration with local 
authorities, stakeholders and the public with the 
aim of raising awareness of policy makers, the 
business sector and all relevant stakeholders 
on the topic of climate change and its effect on 
the tourism sector. 

The Misurina lake in the pilot site of Auronzo di Cadore.Belluno – Italy 
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Model regions/test sites/pilot sites 

ClimAlpTour focuses on the identification of con-
crete adaptation strategies that both public ad-
ministrations and private entities in the tourism 
sector may adopt to deal with the impacts of cli-
mate change. The project involves 24 pilot areas 
across the Alpine arc, the study of which:  

■ provided alternatives to develop and promote 
the potential resources of mountain areas and 
the capacity of the alpine centres to come to 
the fore as potential destinations for a year-
round tourism; 

■ increased the awareness of climate change 
amongst the alpine populations, tourists, busi-
nesses, politicians; 

■ identified specific adaptation strategies relevant 
to each area. 

Various methodologies were used to involve lo-
cal stakeholders (Delphi analysis, Social Network 
analysis, workshops with local actors and so on) 
but all had the same objective: to discuss possi-
ble adaptation strategies around climate change 
and natural resources, related financial risks and 
possible new product development. 

 
The pilot areas in which strategies have been 
developed are: 

1. Municipality of Auronzo di Cadore  
(Belluno – Italy) 

2. Renon/Ritten (Bolzano – Italy) 
3. Alta Pusteria/Hochpustertal (Bolzano – Italy) 
4. Mountain Community of Mongia, Cevetta 

and Langa Cebana (Cuneo – Italy)  
5. Mountain Community of Valle Gesso e 

Vermenagna (Cuneo – Italy)  
6. Presolana-Monte Pora (Bergamo – Italy) 
7. Aprica (Sondrio – Italy) 
8. Monterosa site – Gressoney La Trinité,  

Gressoney Saint Jean, Ayas (Italy) 
9. Valgrisenche (Aosta – Italy) 

10. Municipality of Grainau (Germany) 
11. Zugspitze/Karwendel (Germany) 
12. Stubaital (Valley) (Austria) 
13. Wilder Kaiser (Austria) 
14. Brand in Vorarlberg (Austria) 
15. Upper Soca Valley (Slovenia) 
16. Kranjsca Gora (Slovenia) 
17. Pizol (Switzerland) 
18. Aletsch (Switzerland) 
19. Grison (Switzerland)  
20. Berchtesgadener Land (Switzerland) 
21. Montgenèvre (France) 
22. Les Gets (France) 
23. Val d’Isère (France) 
24. Les Sept Laux (France). 

Model Regions 
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Main outcomes 

In the last few decades the positive trend in tour-
ism demand has decreased in Alpine destinations 
and the average duration of stay has diminished 
substantially. Many destinations have reached 
maturity and the market is now saturated. Glob-
alization has exponentially increased the number 
of competitors and changed the behaviour of 
travellers.  

Alpine areas are sensitive to climate change, but 
the very different local conditions make it impos-
sible to identify a single strategy to cope with its 
effects which is applicable to the entire alpine 
space. The tourism offering must be improved 
and differentiated in relation to the specific envi-
ronmental, economic and social conditions of each 

resort. Alpine tourism needs trademarks, innova-
tion and flexibility. In fact while tourists’ behav-
iour is rapidly evolving, the tourism offering is of-
ten inflexible and unsustainable.  

Therefore adaptation should be regarded as a 
well-thought out and concerted process of tour-
ism development planning and, since it is dealing 
with long-term issues such as climate change, 
definitely beyond the mandate of one political 
administration. Climate change is an opportunity 
to involve the most appropriate set of local stake-
holders in the process of defining the actions to 
be taken to improve the sustainability of tourism 
within each Alpine resort. 

 

Main Project outputs  
■ Collection of environmental, social and 

economic indicators for pilot sites and creation 
of a specific database for each one; 

■ Quantitative stakeholder analysis; 

■ Environmental, social and economic analysis 
on the impacts of climate change; 

■ Classification of pilot areas through the use of 
categories; 

■ Identification of the key stakeholders involved 
in the development of adaptation strategies; 

■ Testing of a survey of tourists’ preferences in 
selected pilot areas; 

■ Specific adaptation strategies for the selected 
pilot areas, developed in local workshops; 

■ General adaptation strategies developed at 
alpine level; 

■ Testing and sharing of a Decision Support 
electronic tool. 

 

Further reference: www.climalptour.eu  

 

ClimAlpTour – partners and contacts 

ClimAlpTour Climate Change and Impacts on Tourism in the Alpine Space 

Lead Partner 
(contact) 

Region of Veneto – Directorate for Forest and Mountain Economy 
Regione Veneto 

Maurizio Dissegna 
maurizio.dissegna@regione.veneto.it 

Project start/end 01/09/2009 
30/10/2011 
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Partnership 

Institution Contact/Country 

Innsbruck University 
Universität Innsbruck 

Andreas Strobl 
andreas.strobl@uibk.ac.at 

A 

United Nations Environment Programme in Vienna 
Harald Egerer 
harald.egerer@univienna.org 

A 

University of Applied Sciences, Research Centre for Leisure, 
Tourism and Landscape, Institute for Landscape and Open Space 
Hochschule für Technik Rapperswil, Forschungstelle für Freizeit, 
Tourismus und Landschaft, Institut für Landschaft und Freiraum 

Dominik Siegrist 
dominik.siegrist@hsr.ch 

CH 

University of Applied Sciences HTW Chur,  
Institute for Tourism and Leisure Research 
Hochschule für Technik und Wirtschaft HTW Chur,  
Institut für Tourismus- und Freizeitforschung 

Markus Schuckert 
markus.schuckert@fh-htwchur.ch 

CH 

University of Applied Sciences Western Switzerland Valais, 
Institute of Economics & Tourism 
Haute école spécialisée de Suisse occidentale Valais, Institut 
Economie & Tourisme 

Marc Schnyder 
marc.schnyder@hevs.ch 

CH 

University Institute Kurt Bösch 
Institut Universitaire Kurt Bösch 

Clivaz Christophe 
christophe.clivaz@iukb.ch 

CH 

Alpine Research Institute 
Alpenforschungsinstitut GmbH 

Thomas Bausch 
prof.bausch@alpenforschung.de 

D 

Hochschule München, Faculty of Tourismus 
Hochschule München, Fakultät für Tourismus 

Felix Kolbeck 
felix.kolbeck@hm.edu 

D 

The Mountain Institute, University of Savoy 
Institut de la Montagne – Universitè de Savoie 

Sarah Rutter 
sarah.rutter@univ-savoie.fr 

F 

EURAC Research 
EURAC Accademia Europea di Bolzano 

Marianna Elmi 
marianna.elmi@eurac.edu 

I 

Italian Ministry for the Environment, Land and Sea 
Ministero dell'Ambiente e della Tutela del Territorio e del Mare 

Paolo Angelini 
angelini.paolo@minambiente.it 

I 

National Union of Mountain Municipalities, Communities and 
Institutions, Piedmontese Delegation 
Unione Nazionale Comuni Comunità Enti Montani Piemonte 

Nuria Mignone 
uncem@provincia.torino.it 

I 

Research Institute for Ecology and Economy Applied to Alpine Areas
Istituto per l'Ecologia e l'Economia Applicate alle Aree Alpine 

Maria Grazia Pedrana 
mariagrazia.pedrana@irealp.it 

I 

Valle d'Aosta Autonomous Region, Environnement Direction 
Regione Autonoma Valle d'Aosta, Assessorato Territorio Ambiente 
e Opere pubbliche, Direzione Ambiente 

Fulvio Bovet 
d-ambiente@regione.vda.it 

I 

Valle d'Aosta Autonomous Region 
Regione Autonoma valle d'Aosta, Direzione Turismo 

Elena Landi 
e.landi@regione.vda.it 

I 

World Wide Fund for Nature Roberto Furlani, r.furlani@wwf.it I 

Scientific Research Center of the Slovenian Academy of Sciences 
and Art, Anton Melik Geographical Institute 
Znanstvenoraziskovalni center Slovenske Akademije znanosti in 
umetnosti, Geografski inštitut Antona Melika 

Mimi Urbanc 
mimi@zrc-sazu.si 

Sl 
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CLISP 
Climate Change Adaptation  
by Spatial Planning in the Alpine Space 

City of Laufen with Salzachschleife (© Berchtesgadener Land Tourismus GmbH). 
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Climate Change – A challenge for spatial planning 

Climate change will affect spatial development, 
including land use, socio-economic activities and 
life-sustaining ecosystem services, in the Alpine 
Space more severely than in other European re-
gions. Temperature increase, changes in amount, 
distribution and intensity of precipitation, decreas-
ing snow cover, and more severe weather ex-
tremes are expected to cause a variety of ad-
verse climate change impacts, but may also pre-
sent new opportunities. As a consequence, future 
development options may be confined and new 

spatial conflicts may emerge. Doing nothing will 
increase vulnerability of Alpine regions and mu-
nicipalities, and therewith damages and costs. 
Spatial planning has major steering capacity in 
accomplishing adaptation, containing vulnerabil-
ity and increasing resilience. However, the know-
ledge, procedures and tools required for fulfilling 
the key role in adaptation attributed to spatial 
planning by the EU Green Paper on Adaptation 
and the EU Territorial Agenda are still widely 
lacking. 

 

CLISP – a strategic approach  
to spatial planning under the challenges of climate change  

The main focus of CLISP was to contribute to 
sustainable, climate-proof spatial planning and ter-
ritorial development by: 

■ Developing new climate-proof planning strat-
egies for sustainable and resilient spatial de-
velopment on transnational, national and re-
gional level. 

■ Developing and applying a transferable con-
cept and methodology of regional spatial vul-
nerability assessment and providing knowledge 
of vulnerabilities in model regions. 

■ Evaluating the 'climate change fitness' of spa-
tial planning systems (legal and institutional 
framework, instruments, procedures) and iden-
tifying strengths, weaknesses and enhance-
ment options. 

Model Region Level vs. Transnational Level.
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■ Promoting risk governance approaches to the 
management of climate-related risks by con-
ducting risk communication activities in model 
regions and by investigating the performance 
of existing risk management systems. 

■ Establishing a transnational expert network on 
spatial planning and climate change. 

■ Raising awareness of policy- and decision-
makers, planning authorities, stakeholders and 
the public for climate-related risks and the 
need for adaptation, stimulating implementa-
tion processes, and transferring results and 
experiences to the entire Alpine Space and to 
other regions. 

 

Project activities of all Work Packages have been 
carried out on two levels: the transnational lev-
el and the Model Region level. Based on com-
mon concepts, methods, and guidance devel-
oped on the transnational level, project activities 
have been tailored to the specific requirements 
and priorities of each Model Region on Partner 
level. Embedded in a comparable work pro-
gramme, in-depth investigations and stakeholder 
interactions with different thematic priorities ac-
cording to Model region needs have been car-
ried out by Partners in each Model Region. The 
results of the Model Region work have then been 
evaluated, synthesized and prepared for further 
transfer to other regions by the Work Package 
Responsibles on the transnational project level.  

 

CLISP Model regions 

The CLISP model regions represent key areas 
for on-site work within the vulnerability assess-
ment, the evaluation of the "climate change fit-
ness" of current spatial planning systems and the 

risk communication and governance process. 
CLISP core activities have been implemented and 
core outputs generated in 10 Model Regions 
(mostly NUTS-3 scale) within the Alpine Space. 

 
CLISP: Model regions. 
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Main outcomes 
■ Developing and applying a transferable con-

cept and methodology to conduct a regional 
spatial vulnerability assessment to identify prior-
ity areas affected by climate change impacts 

 WP 4 

■ Evaluating the 'climate change fitness' of spa-
tial planning systems (legal and institutional 
framework, instruments, procedures) and iden-
tifying strengths, weaknesses and enhance-
ment options as a basis for a climate change 
fitness assessment tool for self evaluation of 
Alpine regions and municipalities.  WP 5 

■ Giving guidance to risk governance approach-
es to the management of climate-related risks 
by conducting risk communication activities in 
model regions and by evaluating the perfor-
mance of existing risk management systems. 

 WP 6 

■ Setting the frame for new climate-proof plan-
ning strategies for sustainable and resilient 
spatial development on transnational, national 
and regional level.  WP 7 

 

Main Project outputs 
■ Climate Change projections for the Alps 

■ Toolbox for vulnerability assessment 

■ Assessing the CC-Fitness for Spatial 
Planning: A Guide for Planners 

■ Enhancement options on transnational and 
regional level 

■ Risk Governance Manual 

■ Transnational Planning Strategy 

 

Further reference: www.clisp.eu 

 

 

 

CLISP – partners and contacts 

clisp Climate Change Adaptation by Spatial Planning in the Alpine Space 

Lead Partner 
(contact) 

Environmental Agency Austria – EEA 
Umweltbundesamt GmbH, Abteilung für Umweltfolgenabschätzung und Klimawandel 

Wolfgang Lexer 
wolfgang.lexer@umweltbundesamt.at 

Project start/end 01/09/2008 
30/098/2011 

 

© Berchtesgadener Land Tourismus GmbH.
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Partnership 

Institution Contact/Country 

Federal Ministry of Agriculture, Forestry,  
Environment and Water Management, Forest Department 
Bundesministerium für Land- und Forstwirtschaft,  
Umwelt und Wasserwirtschaft, Forstsektion 

Hubert Siegel 
hubert.siegel@lebensministerium.at 

A 

Office of the State Government of Styria,  
Department of State Planning and Regional Development 
Amt der Steiermärkischen Landesregierung,  
Abteilung für Landes- und Gemeindeentwicklung 

Harald Grießer 
harald.griesser@stmk.gv.at 

A 

Office of the Government of Upper Austria;  
Department of Spatial Planning 
Amt der Oberösterreichischen Landesregierung,  
Abteilung Raumordnung 

Heide Birngruber 
heide.birngruber@ooe.gv.at 

A 

Regional Government of Salzburg,  
Department of Spatial Planning 
Amt der Salzburger Landesregierung, Abteilung Raumplanung 

Franz Dollinger 
franz.dollinger@salzburg.gv.at 

A 

United Nations Environment Programme,  
Interim Secretariat of the Carpathian Convention 

Pier Carlo Sandei 
piercarlo.sandei@unvienna.org 

A 

Grisons, Office for Spatial Development 
Graubünden, Amt für Raumentwicklung 

Boris Spycher 
boris.spycher@are.gr.ch 

CH 

Swiss Federal Office for Spatial Development,  
Strategy Group Politics of Rural Areas 
Bundesamt für Raumentwicklung,  
Strategiegruppe Politik des Ländlichen Raumes 

Melanie Butterling 
melanie.butterling@are.admin.ch 

CH 

Bavarian Ministry of Economic Affairs, Infrastructure,  
Transport and Technology, Department for Regional Planning 
and Development 
Bayerisches Staatsministerium für Wirtschaft, Infrastruktur, 
Verkehr und Technologie, Abteilung Landesentwicklung 

Tanja Simon 
tanja.simon@stmwivt.bayern.de  

D 

Principality of Liechtenstein, Ministriy of Environmental Office, 
Land Use Planning, Agriculture and Forestry 
Fürstentum Liechtenstein, Ressort Umwelt, Raum,  
Land- und Waldwirtschaft 

Remo Looser 
remo.looser@mr.llv.li 

FL 

European Academy of Bolzano 
Accademia Europea di Bolzano 

Marc Zebisch 
marc.zebisch@eurac.edu 

I 

Italian Ministry for the Environment, the Land and the Sea 
Ministero dell'Ambiente e della Tutela del Territorio e del Mare 

Paolo Angelini 
angelini.paolo@minambiente.it 

I 

Province of Alessandria 
Provincia di Alessandria 

Nuria Mignone 
europa@provincia.alessandria.it 

I 

Urban Planning Institute of the Republic of Slovenia 
Urbanistični inštitut Republike Slovenije 

Sergeja Praper 
sergeja.praper@uirs.si 

SL 
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MANFRED 
Management strategies to adapt  
Alpine Space forests to climate change risks 
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General description 

It is likely that Alpine forests will be dispropor-
tionately negatively impacted by climate change. 
These impacts will likely be seen in tree growth 
and health, increased spread and intensity of 
pests and diseases, and a change in tree species 
distribution. These will in turn have ripple effects 

on several forest functions including: protection 
against avalanches, flooding, and ground slides; 
water resource protection; impacts on the liveli-
hoods of forest-dependent communities all in all 
resulting in major ecological, economical and so-
cial consequences.  

 

Goals 

 

 

The MANFRED project, aimed at defining mana-
gement strategies to adapt Alpine Space forests 
to climate change risks, has two main objectives:  

■ Protection and sustainable long-term 
management of forest ecosystems, 

■ Effective forest management by means of 
knowledge-based adaptive strategies. 

These goals will be addressed by collecting and 
sharing knowledge of climate change impacts on 
forest ecosystems, by identifying regional and lo-
cal action requirements and through the devel-
opment of adaptive strategies in cooperation with 
regional decision makers.  

The anticipated project results including guides 
for forest practitioners and local decision-makers 
in the region will be disseminated in the form of a 
knowledge platform on pests and diseases, maps, 
handbooks, guidelines, manuals as well as a da-
tabase of extreme forest damage events occur-
ring in the Alpine Space. 

 

 

Visit to a marteloscope in France installed in a 
Pinus nigra forest to demonstrate forest protection 
functions against rockfall. 
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Model regions/test sites/ 
pilot sites (already provided) 

1. Valle d'Aosta (Italy), Wallis (Switzerland), 
Rhône-Alpes (France) 

2. Oberschwaben (Germany),  
Allgäu (Germany), Vorarlberg (Austria), 
Graubünden (Switzerland) 

3. Kärten, Solcava – Luce (Slovenia) 

4. Valle-Camonica (Italy) 

 
Main outcomes 

The expected results should aid forest manage-
ment decisions as local authorities and decision-
makers, forest owners and practitioners will be 
involved throughout many of the stages of the 
project’s development. 

 

 

 
 
  

Main Project outputs  
Further reference: www.manfredproject.eu  

 

MANFRED – partners and contacts 

MANFRED Management strategies to adapt Alpine Space forests to climate change risks 

Lead Partner 
(contact) 

Forest Research Institute of Baden-Wuerttemberg 
Forstliche Versuchs- und Forschungsanstalt Baden-Württemberg 

Gillian Cerbu 
Gillian.Cerbu@forst.bwl.de 

Project start/end 01/08/2009 
31/07/2012 

Examples of entry data to understand the role of
protection forests in mountain areas within strategies

of risk prevention against natural hazards: An
example of the Natural Hazards and Risks

Prevention Plan for the commune of Verrier du
Lac in France (département de la Haute Savoie).
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Partnership 

Institution Contact/Country 

AIT Austrian Institute of Technology GmbH, Department 
Foresight & Policy Development, Business Unit Regional and 
Infrastructure Policy 

Ernst Gebetsroither 
Ernst.Gebetsroither@ait.ac.at 

A 

Research and Training Centre for Forests, Natural Hazards and 
Landscape 
Bundesforschungs- und Ausbildungszentrum für Wald, 
Naturgefahren und Landschaft 

Silvio Schueler 
silvio.schueler@bfw.gv.at 

A 

Stand Montafon – Forstfonds 
Bernhard Maier 
bernhard.maier@stand-montafon.at 

A 

Swiss Federal Institute for Forest, Snow and Landscape 
Research WSL, Research Programme Forestry and Climate 
Forschungsprogramm Forstwirtschaft und Klimawandel 

Norbert Kraeuchi 
kraeuchi@wsl.ch 

CH 

Federal Office for the Environment (FOEN), Transport, Energy 
and Communication (DETEC) 
Bundesamt für Umwelt BAFU – Eidgenössisches Departement 
für Umwelt, Verkehr, Energie und Kommunikation (UVEK) 

Luuk Dorren 
luuk.dorren@bafu.admin.ch 

CH 

Bavarian Forest Institute, Department Forest Management 
Bayerische Landesanstalt für Wald und Forstwirtschaft Abteilung 
Waldbewirtschaftung 

Dr. Maria Naumann 
Maria.Naumann@lwf.bayern.de 

D 

Cemagref, Grenoble Regional Centre, Mountain Ecosystems 
Research Unit 
Cemagref, Groupement de Grenoble, Unité de Recherche 
Ecosystèmes Montagnard 

Frédéric Berger 
frederic.berger@cemagref.fr 

F 

French National Forest Service 
Office National des Forêts 

Cedric Fermond 
cedric.fermond@onf.fr 

F 

Catholic University of the Sacred Heart, Department of 
Mathematics and Physics 
Università Cattolica del Sacro Cuore, Dip. Matematica e Fisica 

Giacomo Gerosa 
giacomo.gerosa@unicatt.it  

I 

Italian Ministry for the Environment, the Land and the Sea-
Department for Environmental research and Development 
Ministero dell'Ambiente e della Tutela del Territorio e del Mare – 
Dipartimento Ricerca Ambientale e Sviluppo 

Angelini Paolo 
angelini.paolo@minambiente.it 

I 

Regional Agency for Development of Agriculture and Forestry 
(RADAF) 
ERSAF Regione Lombardia Dipartimento dei Servizi al territorio 
Rurale alle Foreste – Struttura Promozione e valorizzazione delle 
Foreste di Lombardia 

Enrico Calvo 
enrico.calvo@ersaf.lombardia.it 

I 

Regione Autonoma Valle d'Aosta – Direzione foreste e infrastrutture
Quart (Valle d'Aosta) 

Jean-Claude Haudemand 
j.haudemand@regione.vda.it 

I 

Slovenian Forestry Institute (SFI) 
Gozdarski Institut Slovenije 

Gal Kusar 
gal.kusar@gozdis.si 

Sl 

Slovenia Forest Service 
Zavod za gozdove Slovenije 

Andrej Breznikar 
Andrej.Breznikar@zgs.gov.si 

Sl 
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PARAmount 
imProved Accessibility, Reliability and  
security of Alpine transport infrastructure  
related to mountainous hazards in a changing climate 
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General description 

Due to its central geographical position the trans-
port system in the Alpine area has a vital role in 
the transit of passenger and freight from north to 
south and east to west. 

The transport system of the Alpine region covers 
thousands of kilometres and some of the most 
challenging terrain in the world. Furthermore, cli-
mate change may increase climate variability be-
yond the limits of past experience. Important com-
munication routes may face more frequent natu-
ral hazards, including rock fall, landslides and 
avalanches.  

To support the providers of transport infrastruc-
ture, transport operators as well as regional/ na-
tional authorities in their efforts to offer also in fu-
ture under changing climate conditions high trans-
port security and accessibility, PARAmount is pro-

moting comprehensive, cross-sectoral risk analy-
sis of natural hazards with a specific focus on 
their impacts on transport infrastructure as well 
as the improvement of risk management tools 
designed for the preparation of infrastructure re-
lated measures.  

Building on the detailed analysis of the various 
risks existing in the geological considerably dif-
fering test areas, the partners participating in the 
PARAmount project are developing efficient natu-
ral hazard management tools tailored to meet 
the specific requirements of the transport sector. 
The envisaged development of reliable decision 
support systems for risk management in the trans-
port sector will in future facilitate the challenging 
tasks of local and regional decision makers. 

 

 

Goals 

Building on the detailed analysis of the various 
risks existing in the geological considerably dif-
fering test areas, the partners participating in the 
PARAmount project are developing efficient natu-
ral hazard management tools tailored to meet the 

specific requirements of the transport sector. The 
development of reliable decision support systems 
for risk management in the transport sector will 
in future facilitate the challenging tasks of local 
and regional decision makers. 
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Model regions/test sites/pilot sites 

0Test bed Partner* Thematic focus country 

Arlberg 

BMLFUW Avalanches, Debris flow 

AT OEBB  

BfW  

Brennero/Brenner Bolzano/Bozen Rock fall 

IT 

Rolle Pass (Dolomites) Trento Debris flow, Avalanches 

Cortina/Fiames TESAF Debris flow 

Livinallongo (Rio Chiesa) ARPAV Debris flow 

Valle di Susa & Stura di Demonte ARPAP Debris flow 

Posocje PUH Rock fall 

Sl Posocje UL Avalanches 

Koroska bela UL Debris flow 

St. Antoine CEMAGREF Debris flow 

Fr Southern French Alps CEMAGREF Debris flow, Rock fall, Avalanches 

Manival CEMAGREF Debris flow 

*  For detailed partner description and contact details see chapter “General description”. 
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Main outcomes 

The local and regional application of the knowl-
edge, solutions and recommendations generated 
by the partners of the PARAmount project will 

contribute to the sustainable development of the 
Alpine Space and benefit the people living in or 
transiting this mountainous area. 

 

Main Project outputs  

This should lead to an improved reliability and 
security of Alpine transport infrastructure. 

Tools to be adapted / developed for sector are: 

■ Hazard mapping tools 

■ Early warning systems 

 

■ Regional SWOT analysis and risk 
management at the state-of-the-art 

■ Formation of regional risk dialogue groups. 

The outputs and results from the adapted, devel-
oped and tested risk management tools will in-
crease the reliability of data used for decision 
making the regional test beds will be established. 

 
Further reference: www.paramount-project.eu  
 

 
 
 
 

 

PARAmount – partners and contacts 

PARAmount 
imProved Accessibility: Reliability and security of Alpine transport 
infrastructure related to mountainous hazards in a changing climate 

Lead Partner 
(contact) 

Automous Province of Bolzano – South Tyrol,  
Office for Geology and Building Materials Testing 
Autonome Provinz Bozen – Südtirol, Amt für Geologie und Baustoffprüfung/ 
Provincia Autonoma di Bolzano, Ufficio Geologia e Prove Materiali 

Hubert Siegel 
hubert.siegel@lebensministerium.at 

Project start/end 01/09/2009 
31/09/2012 
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Partnership 

Institution Contact/Country 

Austrian Federal Railways, Railnet Austria Inc., Railway Service, 
Natural Hazards Management 
ÖBB-Infrastruktur Betrieb AG, Infrastruktur Services, Technik 
Naturgefahren Management; Vienna/Wien 

Christian Rachoy 
Christian.rachoy@oebb.at 

A 

Federal Research and Training Centre for Forests, Natural 
Hazards and Landscape 
Bundesforschungs- und Ausbildungszentrum für Wald, 
Naturgefahren und Landschaft (BFW); Vienna/Wien 

Karl Kleemayr 
Karl.Kleemayr@uibk.ac.at 

A 

Federal Office for the Environment – Federal Department of the 
Environment, Transport, Energy and Communications 
Bundesamt für Umwelt (BAFU) – Eidgenössisches Departement 
für Umwelt,Verkehr, Energie und Kommunikation (UVEK); 
Bern/Espace Mittelland 

Peter J. Greminger 
Peter.Greminger@bafu.admin.ch 

CH 

WSL Institute for Snow and Avalanche Research SLF 
WSL-Institut für Schnee- und Lawinenforschung SLF; Davos 
Dorf/Ostschweiz/CH 

Michael Bründl 
bruendl@slf.ch 

CH 

Cemagref, Agricultural and environmental engineering research, 
Research unit ETGR 
Cemagref, La recherche pour l’ingénierie de l’agriculture et de 
l’environnement, Unité de recherche: ETGR; Antony 
Cedex/Rhône-Alpes 

Laigle Dominique 
dominique.laigle@cemagref.fr 

F 

Autonomous Province of Bolzano – South Tyrol, Geological Service
Autonome Provinz Bozen-Südtirol/Provincia Autonoma di 
Bolzano-Alto Adige; Geologischer Dienst; Cardano/Provincia 
Autonoma di Bolzano 

Claudia Strada 
Claudia.strada@provincia.bz.it 

I 

Autonomous Province of Trento,  
Department of Civil Protection and Infrastructures 
Provincia Autonoma di Trento, Dipartimento Protezione Civile e 
Infrastrutture; Trento/Provincia Autonoma di Trento 

Zampedri Giorgio 
giorgio.zampedri@provincia.tn.it 

I 

Regional Agency for Environmental Prevention and  
Protection of Veneto Region 
ARPA Veneto – Agenzia Regionale per la Prevenzione e 
protezione dell' Ambiente del Veneto; Padova/Veneto 

Giacomo Renzo Scussel 
gscussel@arpa.veneto.it 

I 

Regional Agency for Environmental Protection of Piemonte;  
ARPA Piemonte/Piemonte 

Davide Rabuffetti 
Davide.rabuffetti@arpa.piemonte.it 

I 

University of Padua, Department Land and Agro-Forest Environments
Dipartimento Territorio e Sistemo Agro-Forestali,  
Università di Padova; Legnaro/Veneto 

Carlo Gregoretti 
carlo.gregoretti@unipd.it 

I 

Torrent and Erosion Control Service Slovenia 
Podjetje za urejanje hudournikov d.d.; Ljubljana/Slovenia 

Joze Papez 
joze.papez@puh.si 

Sl 

University of Ljubljana 
Univerza v Ljubljani; Ljubljana 

Franci Steinman 
franci.steinman@fgg.uni-lj.si 

SL 





Climate Change Cluster – PermaNE

Alpine Space Programme 2011

PermaNET 
Permafrost Long-te

Preparation of the drilling station on 
(© Geological Service Autonomous P

ET 

erm Monitoring Network 

the Rossbänk-block glacier in the Ultental  
Province of Bolzano). 
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General description 

Permafrost is highly sensitive to
matic conditions. During the last 
crease of rock fall intensities and 
numerous debris flow events have
throughout the Alps. Permafrost 
related natural hazards affect tra
ism areas, settlements and infra
ing strong impacts on main incom
approaches for dealing with these
rising up. The main problem is a 
for the consideration of these 
specific impacts of climate cha
vention and territorial developme
strategy could not be elaborated
ence of approaches would be im
different national legislative fram
ture harmonization needs would 
pine Space exists important gap
data and monitoring stations pr
makers with consistent and prov
effects of climatic changes. Decis

 

Goals 

The overall objective of this proj
important contribution to mitigate
and manage their consequence
regard to climate change impact
development of a common stra
with permafrost and related hazar
ing climatic conditions and the c
pine-wide monitoring network the
contributing to sustainable territor
and the implementation of good g
tices. The project should have 
on the development of regional a
tion strategies by providing decis
responsible authorities dealing 
and related natural hazards with
and strategies for the considera
in their work. The spatially distrib
of permafrost should be closed a
permafrost map and database f
pine Space will be elaborated. 

 

Climate Change

Alpin

o changes of cli-
summers, an in-
frequencies and 
e been observed 
degradation and 

affic routes, tour-
astructures, hav-
me. Very different 
e phenomena are 

lacking strategy 
newly observed 
nge in risk pre-

ent. If a common 
d yet, this differ-
mplemented into 
meworks and fu-

arise. In the Al-
ps in permafrost 
oviding decision 
able data on the 
sions in risk ma-

nagement and the considera
climate changes in natural 
must only base on facts b
vance and their binding con
tions for human activities. O
are vulnerable to counter-ar
exist neither a map of the p
in the Alpine Space nor a c
ing of the relevance of per
economic activities in the 
The relevance of subsurfac
glaciers and scree slopes f
gime of alpine watersheds
sources management is unk
urements showed the hig
springs fed by melting perm
metals (Ni, Mn). The elabo
strategy is a potential for t
coming the world leading ex
The strategy and approaches
to other mountain areas. 

ect is to give an 
e natural hazards 
es, with specific 
ts. With the joint 
tegy for dealing 
rds under chang-
reation of an Al-
e project aims at 
rial development 

governance prac-
leverage effects 

and local adapta-
sion-makers and 
with permafrost 

h decision-bases 
tion of this topic 
buted data gaps 
and a consistent 
for the entire Al-

Testing new and promising t
ing joint solutions for the ad
agement practices, the proj
pine Space to be the leading
field of climate change mitig
strategies. The project aims
enhanced balanced regiona
the requirement that the mou
remain an attractive place 
activities and recreation. Fu
supporting the national and
tions in rising the awarenes
policy-makers regarding th
changes. The contribution 
water resources and the re
for heavy metal pollution of d
be assessed. 
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 hazard assessment 
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ermafrost distribution 
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rmafrost for different 
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ce ice content in rock 
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 regarding water re-

known. Recent meas-
h pollution of water 
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d international institu-
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elevance as a source 
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Model regions/test sit

The model regions are the regio
partners: Italy, France, Germany, A
zerland. By cooperation with the n
 

Main outcomes 

1. The knowledge about permaf
fects of climate change on pe
mena and related hazards is 
on different levels of develop
Alps. The assemblage of all 
measurements into one know
vides a sophisticated decision
the development of a consist
mafrost distribution in the Alps
tend the knowledge base it is e
tinue the interdisciplinary and t
laboration. 

2. Permafrost phenomena and pe
dation show a high spatial var
rence through the Alps. The 
reports of PermaNET provide
different aspects of the topic. 
nomena and related natural 
ing the effects of climate cha
considered in natural hazard a
ment in a common way throu
Natural hazards related to perm
mafrost degradation are loca
specific cases and should ne
timated nor neglected. The p
to be studied on the site and
making conclusions or decisio
agement. Some conclusions ar
locations: (i) infrastructure upo
glacier and its front zone sho
(ii) a security zone should be 
a rock glacier; (iii) trails crossi
or passing down below its f
regularly checked. 

 

 

 

ET 
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ally restricted to 
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observed below 
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the possible effects on the
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the efficiency and sustaina
All stakeholders are invite
elaborated permafrost m
own observations to the 
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4. In case of slope deform
areas, slope monitoring te
tools for risk assessment
Their use must be encour
is required for analyzing t
Monitoring of slope move
areas require specific me
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make use of the elaborat
mafrost detection and pe
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5. In order to exchange exp
the data series and to fo
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Main Project outputs  
■ the Alpine Space permafrost m

network and related handbook

■ the inventory of permafrost ev

 

Further reference: www.perma

 

“Distribution of permafrost monitoring
The metadata of permafrost monitorin
inventory” (© Geological Service Aut
 

 

 

Climate Change

Alpin

monitoring 
ks, 

idence,  

■ the map of permafrost dis

■ guidelines for the considerat
risk management. 

net-alpinespace.eu  

g stations in the Alps that are part of the PermaNET m
ng stations will be continuously updated together with th
tonomous Province of Bolzano). 
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stribution in the Alps, 

tion of permafrost in 

 
onitoring network.  
e permafrost evidence 
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PermaNET – partners 

PermaNet Permafro

Lead Partner 
(contact) 

Automous
Office for 
Autonome
Provincia 

Volkmar M
volkmar.m

Project start/end 15/07/200
30/09/201

 

Partnership 

Institution 

Austrian Federal Ministry of Agricul
Environment and Water Manageme
Österreichisches Bundesministeriu
Forstwirtschaft, Umwelt und Wasse

Central Institute for Meteorology an
Customer Service Salzburg and Ob
Zentralanstalt für Meteorologie und
Kundenservice Salzburg und Oberö

University of Graz, Institute of Geog
Universität Graz, Institut für Geogra

University of Innsbruck, Institute of 
Universität Innsbruck, Institut für Ge

Federal Office for the Environment 
Bundesamt für Umwelt BAFU 

Bavarian Environment Agency, Dep
Economic Geology, Soil Protection 
Bayerisches Landesamt für Umwel
Dienst, Wirtschaftsgeologie, Boden

Grenoble Institute of Technology 
Grenoble INP 

National Center for Scientific Resea
Centre National de la Recherche S
EDYTEM 

University Joseph Fourier; Institute
Université Joseph Fourier; Institut d

ET 

and contacts 

ost Long-Term Monitoring Network 

s Province of Bolzano – South Tyrol,  
Geology and Building Materials Testing 

e Provinz Bozen – Südtirol, Amt für Geologie und Baus
Autonoma di Bolzano, Ufficio Geologia e Prove Materi

Mair 
mair@provinz.bz.it 

08 
1 

Contact/Country 

lture, Forestry,  
ent, Forest Department 
m für Landwirtschaft, 

erwirtschaft 

Hubert Siegel 
hubert.siegel@lebens

nd Geodynamics,  
berösterreich 
d Geodynamik (ZAMG), 
österreich 

Claudia Riedl 
Claudia.Riedl@zamg

graphy and Regional Science 
aphie und Regionalforschung 

Andreas Kellerer-Pirk
andreas.kellerer@un

f Geography 
eographie 

Johann Stötter 
hans.stoetter@uibk.a

FOEN Hugo Raetzo 
hugo.raetzo@bafu.a

partment Geological Survey, 

t, Abteilung Geologischer 
nschutz 

Andreas von Poschin
Andreas.Poschinger@

Michel Gay 
Michel.Gay@gipsa-la

arch – EDYTEM Laboratory 
Scientifique – Laboratoire 

Philip Deline 
pdeli@univ-savoie.fr 

 of Alpine Geography 
de Géographie Alpine 

Philippe Schoeneich 
Philippe.Schoeneich@
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stoffprüfung/  
ali 

sministerium.at 
A 

g.ac.at 
A 

klbauer 
ni-graz.at 

A 

ac.at 
A 

dmin.ch 
CH 

nger 
@lfu.bayern.de 

D 

ab.inpg.fr 
F 

r
F 

@ujf-grenoble.fr 
F 
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Institution 

Aosta Valley Autonomous Region, 
Comittee for Territory, the Environm
Department for the Territory, enviro
Regione Autonoma Valle d’Aosta, A
Ambiente e Opere Pubbliche, Dipa
Ambiente e Risorse Idriche 

Autonomous Province of Trento – C
Department, Geological Survey 
Provincia Autonoma di Trento, Prot
Territorio, Servizio Geologico 

Regional Agency for Environmenta
Regional centre for geological rese
ARPA Piemonte - Agenzia Regiona
Ambientale; Centro regionale per le 

Region of Veneto, Directorate of Ge
Geological Service 
Regione del Veneto, Direzione Geo
Servizio Geologico 

 

 

Climate Change

Alpin

Contact/Country 
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SILMAS 
Sustainable Instrum
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ments for Lakes Management 
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General description 

The Alpine lakes share a commo
in their geographical location and
economic benefits they generate

Given how difficult it is to reconci
protection and human activity, 
(elected representatives, governm
local associations) decided to p
ence to solve the problems they a

 

Goals 
■ Share ideas and experience a

European network 

■ Produce concrete tools (techn
training programmes, educatio
to help Alpine lake managers p
resources 

 

Model regions/test sit
http://www.silmas.eu/524-silma

Left: View on Lake Annecy, France
right: Bodensee.
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all faced. 
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Alpine lake management. SIL
Alplakes, an earlier network

cross a 

ical guides, 
onal games)  
protect their 

■ Raise public awareness o
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environment 
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– France, Italy, Slove-
– formed a network of 
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or Lake Management 
ajor project aimed at 

ow-how in sustainable 
LMAS follows on from 

k of Alpine lakes. 
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Main outcomes 
■ The probable effects of climate

Alpine lakes, and how to tackle

■ Managing water usage conflict

 

Main Project outputs f
■ Carry out in-depth scientific wo

characterise the probable effec
change on the Alpine lakes 

■ Incorporate the findings of this
scenarios drawn up for the ma
major lake found in the Alps 

Further reference: www.silmas
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Lead Partner 
(contact) 

Rhône-Alp
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Project start/end 01/09/200
31/08/201

e change on the 
e them 

ts 

■ Educating the public in su
development as it relates 

for climate changes topic 

ork to 
cts of climate 
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ain types of 

■ Develop a decision aid to
(elected representatives, 
associations) adjust to the
attenuate their effects. 

s.eu  

d contacts 

ble Instruments for Lakes Management in the Alpin

pes regional authority 
hône-Alpes 

Trusson 
@rhonealpes.fr 

09 
2 

Wörtherse
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Partnership 

Institution 

Joanneum Research Forschungsge
Institute of Water Resources Manag
Joanneum Research Forschungsge
Institut für WasserRessourcenMana

WissenschaftsAgentur / University 
Wissenschafts Agentur an der Univ

Regional Government of Carinthia,
Amt der Kärntner Landesregierung

Institute for Lake Research, State I
Measurements and Nature Conser
Institut für Seenforschung, Landesa
Messungen und Naturschutz  

Local authority for Annecy lake pur
Syndicat Mixte du Lac d'Annecy 

Local authority for Bourget lake pur
Comité intersyndical pour l'assainis

Provence-Alpes-Côte d'Azur region
Conseil régional Provence-Alpes-C

Environmental Protection Agency o
Agenzia Provinciale per la Protezio

Lombardy regional authority, Gene
sustainable development 
Regione Lombardia – DG Reti e Se
e Sviluppo Sostenibile 

Regional Agency for Environmenta
ARPA Piemonte – Agenzia Region
Ambientale 

Research Institute for the Economy
Alpine Areas 
IREALP – Istituto di ricerca per l'ec
alle aree alpine 

Tourist District of Lake 
Distretto Turistico dei Laghi 

National Institute of Biology – Depa
Terrestrial Ecosystems Research 
Nacionalni Institut za Biologijo – Od
sladkovodnih in kopenskih ekosiste

University of Nova Gorica, School o
Univerza v Novi Gorici, Fakulteta za

 

 

 

Climate Cha

Alpin

Contact/Country 

esellschaft mbH,  
gement 
esellschaft mbH,  
agement 

Till Harum 
till.harum@joanneum

of Salzburg 
versität Salzburg 

Armin Muehlboeck 
armin.muehlboeck@

 Department Environment 
, Abteilung 15 Umwelt 

Iris Speiser 
iris.speiser@ktn.gv.a

Institute for Environment, 
rvation Baden-Württemberg 
anstalt für Umwelt, 

Thomas Wolf 
thomas.wolf@lubw.b

rification Damien Zanella 
damien.zanella@sila

rification 
ssement du lac du Bourget 

Geraldine Lapierre 
geraldine.lapierre@c

nal Council 
Côte d'Azur 

Loïc Dautrey 
ldautrey@regionpaca

of Trento 
one dell'Ambiente di Trento 

Maurizio Siligardi 
maurizio.siligardi@pr

ral interest services and 

ervizi di Pubblica Utilità  
Daniele Magni 
daniele_magni@regio

al Protection of Piemonte 
ale per la Protezione 

Alberto Maffiotti 
a.maffiotti@arpa.piem

y and the Ecology Applied to 

cologia e l'economia applicate 
Maria Grazia Pedran
mariagrazia.pedrana

Edoardo Braccio 
edo.braccio@libero.i

artment for Freshwater and 

ddelek za raziskovanje 
emov 

Anton Brancelj 
anton.brancelj@nib.s

of Environmental Sciences 
a znanosti o okolju 

Franko Mladen 
mladen.franko@p-ng

ange Cluster – SILMAS 

ne Space Programme 2011 

m.at 
A 

@sbg.ac.at 
A 

at 
A 

bwl.de 
D 

a.fr 
F 

cisalb.fr 
F 

a.fr 
F 

rovincia.tn.it 
I 

one.lombardia.it
I 

monte.it 
I 

na 
a@irealp.it 

I 

t 
I 

si  
Sl 

g.si 
Sl 


