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Current programmes and networks — Poster and
network presentation

Infegrated river basin management in the
Alpine Space - Lessons learnt from past projects

PrimoZ Skrt, Interreg Alpine Space, Joint Secretary

Interreg Alpine Space is an EU-funded programme
(ERDF) that supports transnational cooperation in the
Alpine region. Water is one of key priorities of the pro-
gramme.

A special focus is given to the rivers — landmarks of
the Alps. Rivers have unmeasurable importance from
the ecological and biodiversity perspective. They pro-
vide several ecosystem services as well as direct eco-
nomic benefits. Alpine rivers are also one of the funda-
mental landscape elements for tourism development.

Combining so different, sometimes conflicting, in-
terests (especially between protection and develop-
ment) is a challenge that does not stop at borders and
requires an integrated and transnational approach. This

Integrated river basin management

Fig.37: Planning participation for integrated river basin management Inn (CH)

need has resulted in several projects that have achieved
important results and provided solutions for river basin
management.

The SHARE project focused on balancing river eco-
systems with hydropower requirements. It developed
and tested an integrated decision-support tool which
combines both perspectives. Alp-water-scarce ad-
vanced management strategies against water scarcity in
the Alps. The project surveyed the different users in
the pilot river basin to find joint solutions. The proj-
ect SedAlps helped reducing sediment-related risks and
conflicts by promoting integrated approaches to river
sediment management. AIM capitalized results on re-
newable energy production to optimize hydropower
exploitation and the conservation of ecosystems.

These projects have also proved the need to address
challenges at transnational level and the added value
of an integrated and holistic approach. This was an
important lesson that resulted in new (currently ongo-
ing) projects, such as SPARE, HyMoCARES and Eco-
AlpsWater.
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MITIGATING FUTURE WATER CONFLICTS

CHAIR: SUSANNE BRANDSTETTER, AUSTRIAN FEDERAL MINISTRY FOR
SUSTAINABILITY AND TOURISM

The River Dialogue format in the strict sense was developed by the Austrian Federal Ministry, responsible for En-
vironment and Water Management, and the regional government of Upper Austria. In a wider sense it is about
stakeholder involvement and dialogue processes in Water and integrated River Basin Management (IRBM). At
the Forum Alpinum 2018, there is a parallel workshop on IRBM. So the present one will focus on the following top-
ics (while embracing the submitted inputs): 1) Main obstacles for a successful dialogue, and how to prevent/
mitigate them. 2) Defining the scope —how fo take the river basin system into account, while not neglecting the
local perspective? 3) How to make sure all stakeholders can participate in an equitable and fair way? 4) The role
of brokers and facilitators. 5) The specific challenge of cross-border dialogue processes.

CONCLUSIONS

Susanne Brandstetter

In the workshop, the topic Mitigation of future water con-
flicts was presented from three perspectives:
* Forestry (importance for source protection)
* NGO - Strategic Planning for Water Management,
focus EU legislation
* Floods and their effects on affected persons

The discussion on the content of the three lectures
related mainly to the flood problem described and
how the population deals with it. Here, legal frame-
work conditions were discussed, as well as how to deal
with the aftermath of a disaster (including psycho-
logical problems). There was a great deal of interest in
the topic in the workshop and many examples were
brought from personal experience. “All agreed that
these risks had to be communicated more widely to
the population and that everyone had to make a contri-
bution”. The examples of Upper Austrian settlements
were discussed with empathy.

The discussion on strategic water management
planning was based primarily on Austrian examples
such as the Water Framework Plan for the river Inn
(WWF) and the contribution of NGOs in shaping the
future EU Water legislation — Fitness Check Water
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Framework Directive. Possible contributions and co-
operation were discussed. The importance of ecology
was undetlined.

For the forestry sector, it was once again emphasized
that good forest management is important for secur-
ing drinking water supplies for the population. Exam-
ples discussed here were the water supply of Vienna
with the spring protection areas in the Hochschwab
area and a model case from Waidhofen/Ybbs.

The conclusion that can be drawn from my point of
view as a communications expert is the following:

The conference as such and the contributions in the
keynote speeches and workshops placed a clear empha-
sis on technical, scientific and administrative aspects.
Very little attention was paid to the communication of
the contents and of key results to the interested public.

This results in significant gaps concerning the prep-
aration of specialist content for the public. The de-
scribed measures — statements such as, “there is a web-
site anyway, a report will be published anyway”, are not
up-to-date measures in a contemporary public relations
work in this form. For all publicly funded projects, it
is a legitimate claim of the population to be informed
about important results in an understandable language
and to receive appropriate messages clearly and well.

In recent decades, not only has there been a lot of
technical and scientific development, there have also
been these rapid and important developments in com-
munication.
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Fig.38: Instawalk von Wasseraktiv 2018. Photograph:
Wasseraktiv, Johannes Marschick.

The communication strategy of the European Com-
mission (including the EU Green Spider Network) fo-
cuses on the communication of environmental issues
to the population and the corresponding emotionaliza-
tion and integration according to the latest technical
possibilities. The Federal Ministry for Sustainability
and Tourism also has a clear focus on these challenges
and on a clear language to address broad target groups.

Especially in the water sector, a lot of know-how is
also available in platforms and through activities — all
accompanied by social media activities — with a wide
range, for example:

* www.wasseraktiv.at — water platform for the partici-
pation of the interested public

* www.generationblue.at — Generation Blue — youth
platform on water

* www.neptun-wasserpreis.at — Neptune Water Prize

2019
* River Dialogue format (13 dialogues were carried

out, implementation afterwards also in Bavaria and

Baden-Wiirttemberg).

These measures are aimed at knowledge transfer,
animation, stake, creation, and confidence building.

The activities of the International Commission for
the Protection of the Danube River (ICPDR) should
also be mentioned in this context, where a working
group of experts under the Austrian chairmanship of

Mitigating future water conflicts

the Public Participation is dealing with many projects
(Danube Day, Danube Watch magazine, reports for
the public, web, etc.).

For the future it would be important to increasingly
incorporate the state of knowledge and the working
methods of professional, up-to-date communication
into the concrete project implementations (national
and international), to cooperate with communication
experts from the very beginning and to accompany the
projects professionally right up to disseminating results
in various formats, while striving for synergy effects
with already established projects/measures, see above.

Increased water awareness of the population is the
goal and the projects must include sufficient capacities
and know-how to attain that goal. As regards the topic
of this workshop, Mitigation of future water conflicts, a well-
informed public will be able to make a significant con-
tribution here and will also be an indicator of successful
solution strategies for the future.

INPUTS

Best Management Practices within forested
drinking water protection zones

Roland Koeck!, Hubert Siegel?, Elisabeth Gerhardt® &
Eduard Hochbichler!

"University of Natural Resources and Life Sciences, Vienna,
Institute of Silviculture
2 Austrian Federal Ministry for Sustainability and Tourism
3 Austrian Research Centre for Forests

Within the Austrian Alps several legally decreed
drinking water protection zones (DWPZ) exist which
provide the source for the water supply of the major-
ity of Austrian citizens. Forest ecosystems as dominant
land cover in the Alps are seen as adequate for DWPZ,
since forestry in general does not involve the applica-
tion of chemical fertilizers or pesticides. Despite this
fact, forest management can create adverse impacts for
water supply security. In order to guarantee the high
quality of drinking water resources in a sustainable way,
it is necessary to adapt forest management according to
the overall purpose of water protection. A catalogue of
Best Management Practices (BMP) was drawn up in the
course of EU-funded Interreg projects to achieve this
aim. The BMP catalogue should secure or re-establish
the water protection functionality of forest ecosystems.
BMP for the land-use category forestry include the cre-
ation of stable forest ecosystems through natural tree
species diversity, prevention of clear cuts, limitation of
timber extraction, application of small-scale regenera-
tion techniques, conservation of strong, old and stable
tree individuals or the establishment of continuous
cover forest management concepts (Fig.39). The im-
plementation of the BMP catalogue requires profound
knowledge transfer to stakeholders.
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How NGOs can contribute to water
governance on different levels: from EU Water
Framework Directive to regional management

planning

Bettina Urbanek
WWEF Austria

When discussing water governance, the focus in
most cases stays on governments — at national, regional
or local level — and public administration, while the role
of non-state actors is often underestimated. Neverthe-
less non-governmental organizations can offer valuable
contributions: they allow a view from a different angle,
and act more independently of personal, political and
economic interests than, for instance, land owners or
local majors. Through their networks, they can facili-
tate the exchange between public authorities and local
citizens, or between people/organizations in different
countries who might be concerned about the same is-
sue. This presentation will highlight the potential roles
on two specific examples: 1) The current review pro-
cess of the EU Water Framework Directive and the
respective public consultation process. 2) The Austri-
an Water Act allows for submission of regional water
management plans by everybody interested in water
management goals. The WWT took this opportunity to
submit a proposal for a river management plan of the
Inn valley to the national ministry.
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Fig.39: Stable natural forest
ecosystems within a karstic alpine
drinking water protection zone.
Photograph: © Roland Koeck

Planned retreat as an option for the European
Alps? Who do we need to talk to, when and
what about?

Thomas Thaler & Sebastian Seebauer

"University of Natural Resources and Life Sciences, Vienna,
Institute of Mountain Risk Engineering
2LIFE — Centre for Climate, Energy and Society, JOANNEUM
RESEARCH Forschungsgesellschaft mbH, Austria

Disaster risk management has developed a large in-
ventory of adaptive responses to natural hazards. From
this wide array of measures, managed retreat of at-risk
residents is usually only taken into account if other ad-
aptation strategies are ineffective or unavailable. De-
spite its potential to permanently reduce vulnerability,
managed retreat is highly contested in the public risk
discourse. Houscholds consider a wide range of risk
assessments, economic consequences and emotional
aspects when deciding to move or stay. Many residents
infer their future flood risk from prior flood expeti-
ences. Households contrast the offered compensation
with the current and future value of their property. Per-
sonal circumstances, such as recent family formation,
retitement or the prospects of one’s children play into
their economic assessment. The emotional appraisal
is shaped by the personal attachment to the residence
or farm and by the extent to which the available cop-
ing options threaten one’s self-identity and way of life.
Some houscholds fear stigmatization, e. g. those who
remain in the flood plain are concerned about receiv-
ing less public support during future flood events.
Throughout, households lacked opportunities to con-
tribute their individual perspectives to the design of the
relocation scheme. The paper addresses questions of
who to talk to, what to talk about and when to talk and
will illustrate how to navigate common pitfalls in com-
munication and implementation.
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ALPINE MULTI-PURPOSE RESERVOIRS: FUTURE POTENTIAL
AND RELEVANCE

CHAIRS: ASTRID BJORNSEN GURUNG, SWISS FEDERAL INSTITUTE FOR
FOREST, SNOW AND LANDSCAPE RESEARCH & PETRA SCHMOCKER-
FACKEL, FEDERAL OFFICE FOR THE ENVIRONMENT, SWITZERLAND

CONCLUSIONS

Astrid Bjérnsen Gurung', Manuela Brunner?, Manfred
Stahl?, Elke Kellner®, Melanie Clivazt, Emmanuel
Reynard®, Marion Douarche’, Gottfried G&kler’ and
Petra Schmocker-Fackel®

' Research Program ‘Energy Change Impact’, Swiss Federal
Research Institute WSL, Birmensdorf, Switzerland
2 Mountain Hydrology and Mass Movements, Swiss Federal
Research Institute WSL, Birmensdorf, Switzerland
3 Oeschger Centre for Climate Change Research, University
of Bern, Switzerland
“Institute of Geography and Sustainability, University of
Lausanne, Sion, Switzerland
> Faculty of Geosciences and Environment, University of
Lausanne, Lausanne, Switzerland
¢ CIMEO Agence pour I'eau en montagne, St Chaffrey,
France
7 PT Produktion & Technik, Vorarlberger lliwerke AG, Zentrum
Montafon, Vandans, Austria
8 Federal Office for the Environment, Ittigen, Switzerland

To date, concerns about water scarcity and related
conflicts are almost absent in Switzerland. Yet both the
summer drought of 2003 and the anticipated impacts
of climate change on Alpine water resources raise our
awareness of the increased probability of local water
shortages towards the end of this century. Multi-pur-
pose reservoirs might alleviate the negative effects of
runoff regime shifts triggered by rising temperature,
reduced snow pack and glacier cover. Ideally, such res-
ervoirs meet various demands, such as electricity pro-
duction, irrigation, snow-making, drinking water sup-
ply, ecological needs, or flood control. Is their potential
contribution to alleviating water shortages significant?
Can natural and artificial lakes and ponds hold back
enough water to compensate for the anticipated natural
discharge reductions in summer and fall?

The workshop on Alpine multi-purpose reservoirs
was triggered by an ongoing Swiss research project
aimed at quantifying storable water resources under
present and future reference and extreme conditions.
The assessment of both water supply and demand
makes management options more tangible and there-
fore serves as a tool when it comes to the envisaged
re-negotiations of water concessions and access rights
in Switzerland. The workshop synthesized experiences,
mainly from Austria and Switzerland, but also from Ita-
ly and France, based on five input presentations and the
contributions of participants to three thematic work-
ing groups on existing management schemes of multi-
purpose reservoirs or smart solutions for avoiding con-
flicts when developing multi-purpose reservoirs. More
than 20 participants, half of them scientists, half prac-
titioners, shared knowledge and experience on existing
and planned multi-purpose reservoirs in the Alps, as
presented below.

A survey on existing multi-purpose reservoirs has shown
that most examples of such reservoirs include the use
of water for hydropower production. Hydropower
production is usually combined with irrigation, drink-
ing water supply, ecology, artificial snow production,
tourism or flood protection. In contrast, hydropower
production is usually not combined with the provision
of water for industry. There are also multi-purpose
reservoirs which do not include the use of water for
hydropower production. These reservoirs were initially
built for artificial snow production and can in addition
serve for drinking water supply, tourism and irrigation.
The results of the survey contradict the perception that
reservoirs in the Alps are mainly operated to fulfil one
purpose.

A second working group discussed gpen research ques-
tions on the multiple-purpose use of reservoirs. Knowl-
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edge gaps, limitations in models and methods, and
missing data influence our capability to assess poten-
tials, risks and opportunities. It was concluded that the
most critical data gaps are related to the current and
future water demand (e. g. for irrigation or drinking wa-
ter) and less to the supply. The resilience of reservoirs
to long droughts, the impact of sedimentation and the
perception and decision process (rules) of multiple-
purpose use were mentioned as important open ques-
tions.

A third working group shared experiences of the
governance of multi-purpose reservoirs. It was noted
that the decision-making process is facilitated if all
users share the same goal or have a shared vision on
the development of their region. Therefore, appropri-
ate participation processes are needed which involve
all relevant actors. Furthermore, experiences about
ownership, type and duration of water rights were ex-
changed. The discussion revealed that the participants
were not very familiar with water rights, even though
ownership could greatly influence the negotiations on
different uses of water. The duration and flexibility of
water rights are important in terms of the expected cli-
mate and socio-economic changes in the future, which
will induce changing demands for water uses.

For multi-purpose reservoirs, the following water con-
flicts are considered to become increasingly important
in future:

o Temporal mismatch: Some uses are difficult to coordi-
nate in temporal terms. It could be that the various
water demands occur in the same time period, or that
there is no demand below the hydropower plant al-
though turbined water is actually released and would
be available for potential other uses.
Spatial mismatch: Besides hydropower, other uses are
often located in distant places, in particular when
considering that hydropower reservoirs located in
alpine regions.
o Anthropogenic vs. ecological needs: Ecological require-
ments should be recognized in a similar way as other
water demand categories.

To prevent and mitigate potential future conflicts, the follow-
ing recommendations can be derived from the work-
shop:

* Foresight: The assessment of future supply and de-
mand allows for the early planning of necessary legal
and regulatory measures and infrastructure projects.
Such timely planning can prevent and mitigate con-
flicts, reduce costs and environmental impacts.

* Compensation schemes: Suitable reimbursement schemes
for uses besides hydropower and artificial snow pro-
duction should be developed.
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* Beyond water management. Smart solutions in water
management are not limited to the allocation of wa-
ter volumes but should entail visions and strategies
going beyond the water sector (e.g. adapted agricul-
tural crops or practices or rethinking winter tourism).

Recommended literature:

Kellner E., Weingartner R. (2018). Chancen und He-
rausforderungen von Mehrzweckspeichern als An-
passung an den Klimawandel. Wasser Energie Luft 2:
101-107.

Jossen L., Bjornsen Gurung A. (2018) Moglichkeiten
und Grenzen von Mehrzweckspeichern in der Sch-
weiz und ihr Beitrag zur regionalen Resilienz. Wasser
Energie Luft 2: 108-112.

Mani P., Monney J., Wehren B., Schwegler B. (2018).
Stauseen Oberhasli als Multifunktionsspeicher. Was-
ser Energie Luft 2: 113-118.

INPUTS

The Hydro-CH2018 Reservoir project

Manuela Brunner & Manfred St&hli

Swiss Federal Institute for Forest, Snow and Landscape
Research

A change in runoff from snow-dominated towards
rainfall-dominated regimes is expected for Alpine riv-
ers under future climate conditions. Current projec-
tions suggest that summer runoff will be reduced while
more frequent droughts increase the probability of
local water shortages. Reservoirs might alleviate the
negative effects of such regime shifts if they are not
limited to a single use, such as electricity production,
but operated to fulfil multiple needs, e.g. water supply
or flood control. Such multi-purpose reservoirs allow
for the storage of winter rainfall and for water release
later in the year when natural water availability is gen-
erally lower and water demand is high, not least due
to irrigation requirements. In an ongoing project, we
investigate the potential of multi-purpose reservoirs
for alleviating water scarcity under a future climate in
Switzerland. To do this, we propose a multi-modular
framework of three modules: water supply, water stor-
age and water demand. This modular structure allows
for the consideration of different scenarios within each
of the modules. We apply this framework to a set of
22 large hydrological regions in Switzerland to assess
the potential of multi-purpose reservoirs for alleviating
water scarcity.



Evolving polycentric climate governance: the
case of multi-functional water use in Oberhasli,
Switzerland

Elke Kellner'?, Christoph Oberlack'? & Jean-David
Gerber'#

"University of Bern, Institute of Geography, Switzerland
2University of Bern, Oeschger Centre for Climate Change
Research, Switzerland
3University of Bern, Centre for Development and
Environment, Switzerland
“University of Bern, Center for Regional Economic
Development, Switzerland

Many resource regimes in advanced democracies are
complex rather than integrated (as a result of sectoral
division of labour within public administrations, lack
of transversal coordination, competition for resources,
strong property rights, etc.), leading to contradictory
incentives in resource management. This presentation
shows how governance processes are evolving to regu-
late competing multi-functional water uses under cli-
mate change in Oberhasli (BE), in the Swiss Alps.

Our approach combines the frameworks of In-
stitutional Resource Regimes (IRR) and polycentric
governance. The IRR framework stipulates that for-
mal institutional rules — public policies and property
rights — shape the leeway that is available to resource
users for defining localized resource-use modalities.
Polycentric governance systems are those in which po-
litical authority is dispersed across a range of bodies
that operate in overlapping jurisdictions which are not
in a hierarchical relationship to one another. Recent
scholarship suggests that polycentric organization of
governance has a greater capacity to deal with complex
challenges arising from climate change. The project
aims to analyse under which conditions polycentric-
ity can lead to a better coordination of resource uses.

We performed a detailed case study to analyse gover-
nance processes of climate change mitigation and ad-
aptation in Switzerland. Data were collected through
22 semi-structured interviews between 2016 and 2018
and by document analysis. The results show that if
the number of regulations increases and if at the same
time theit coherence decreases, then this constellations
promotes polycentric governance. The results further
identify the conditions under which polycentric gover-
nance improves the coordination of resource uses and
when it does not.
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Management options for Alpine multi-purpose
reservoirs

Gottfried G&kler

Vorarlberger llwerke AG, Austria

Founded in the 1930s, Vorarlberger Illwerke AG
now operates 11 hydropower plants with four large
reservoirs in the south of Vorarlberg, in the middle
of the Central Alps. Altogether, these plants have a
total capacity of more than 2000 MW in turbine and
1000 MW in pump mode. The total storage capacity
of the lakes Silvretta, Kops, Vermunt and Liinersee
amounts to 165 million m? water and is mainly used for
producing peak energy and for pump storage.

But the facilities are also used for touristic purposes,
although on a relatively small scale. The development
of winter tourism with larger skiing resorts and lon-
ger seasons, in combination with the effects of climate
change, encourages technical snow production, which
has reached a considerable volume by now.

It is also worth mentioning that the existing facili-
ties help to reduce costs for measures of flood protec-
tion because of the retention capacity of the reservoirs.
Nevertheless, the potential for water retention during
a flood event is only of regional use. So, for example,
it was possible to save the city of Feldkirch, at about
30 km downstream, during the flood in 2005, because
the peak of the maximum flood could be reduced by a
small amount. There have been proposals for prepar-
ing drinking water too, but these have been postponed
for economic reasons.

We present some ideas for the future on a few exam-
ples, taking into account the developments of tourism
and the effects of climate, and will illustrate how far
multi-purpose uses of reservoirs in the Alps can go and
what we can expect from these in the future.
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Contribution of dam reservoirs to Alpine society
under changing contfext: socio-economic and
ecological frajectories. A case study in Valais
(Swiss Alps)

Melanie Clivaz & Emmanuel Reynard

University of Lausanne, Instifute of Geography and
Sustainability

Hydropower reservoirs are a major landmark in the
Alpine landscape, both physically and socially. The
construction and operation of large infrastructures
impact on the territory and the society in many ways.
Both positive (benefits) and negative impacts change
over the infrastructure lifetime in the wake of socio-
economic developments, changing perception of dif-
ferent values and the evolution of the legal framework.
The first objective of this work was to reconstruct
socio-economic trajectories of reservoirs. This re-
quired the description and assessment of major past
contributions of dam reservoirs to Alpine society, in-
cluding economic, social and ecological impacts. A
specific focus was put on the ecosystem services pro-
vided by water stored in reservoirs (in particular vari-
ous water uses). The second objective was to identify
economic, social and ecological indicators to describe
such trajectories. Three reservoirs, situated on tribu-
taries of the Upper Rhone River (Switzerland), were
chosen as case studies: Mauvoisin, 211.5 M m?, in use
since 1957; Toules, 20.5 M m?, in use since 1963; and
Tseuzier, 51 M m?, in use since 1957. This study shows
that hydropower reservoirs are not only energy pro-
duction infrastructures but provide society with a wide
range of services, which should evolve in the future,
in the context of global warming, the need to develop
multi-functional reservoirs and the energy transition.

Fig.40: Multipurpose reservoir
(snowmaking, agriculture) and
pond to preserve amphibians, at
Saint Léger les Mélézes (Hautes-
Alpes, France). Photograph:
Marion Douarche
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One extraction — several uses: a case study
from France

Marion Douarche

CIMEO agence pour I'eau en montagne, France

The small ski resort of Saint Leger les Melezes, in
the Southern Alps, manages to take advantage of one
spring for several uses. The main spring of the com-
mune was first collected for drinking water. As the re-
source is sufficient, the same spring fills a pool located
near the ski slopes. There, water is transformed into
snow during winter. In summer, the pool supplies an
agricultural network (Fig.40). This situation was al-
ready a good example of sharing uses.

Nevertheless, out of the local context new work
progress evolved: In this part of the Alps, with climate
change and after several dry and warm seasons, the ba-
sin management plan envisages that everybody should
take less water in order to leave more for the environ-
ment. The water network at Saint Leger les Melezes
was too old and plagued by many leaks and waste. The
commune decided to replace the old pipes. As the in-
stallation to extract water from the mountain remained
the same, the quantity became more important in the
network. The spring, located a few hundred metres
above the village, could be used for hydropower pro-
duction if the baffle blocks were replaced by a turbine.
When the flow is too strong to be caught, it fills the
pool. It helps to mitigate dry seasons as well as artifi-
cial snow making, one of the choices of the commune
to maintain its touristic economy. So the pool was en-
larged (x 1.5). In summer this larger reservoir permits
to irrigate more cultures. At the same time, the new
network allows abandoning other, more ancient, struc-
tures and to leave other springs to go free, without hu-
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man uses. Last, the pool is designed to be pleasant for
the landscape, and the surrounding area is a picnic and
recreational place in the mountains. During the con-
struction work, particular attention was paid to toads
and newts. Les Ecrins National Park monitors these
animals and is very satisfied, as those two populations
are growing each year.

Finally, the extraction is the same at the spring, but
with fewer leaks and less waste, it permits more uses of
the network (to meet the needs of humans and nature)
and also it relieves the pressure on other springs.

However, the project was slowed by administra-
tive obstructions about where the excavation material
should be deposited, the fees linked to the extraction,
the security norms for turbine drinking water, etc..
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POSTER SESSION: ABSTRACTS

Fabio Azzolin: The blue gold of lake Pardn — Relevance of social capital in the development of a socio-environ-
mental conflict around water management in a micro-basin in the Peruvian Andes

Giacomo Bertoldi: Klimareport SUdtirol 2018: impacts of climate change on water resources in South Tyrol
Manvuela Brunner: Potential of multi-purpose reservoirs for alleviating summer droughts in the Alps
Enrico Calvo: The function of water protection in the mountain forests of the Alps

Mauro Carolli, Simone Beichler, Saso Santl, Martin Pusch: A framework to assess linkages between river hydro-
morphology and ecosystem services

Marco Di Tullio: Direct close-range photogrammetry as a tool for 3d modelling in glaciology: applications in the
Alps and in Chilean Patagonia

Massimiliano Fazzini: Recent trends of isotherms 0 and 1°C in the south-eastern sectors of the Alps

Leopod Fireder, Thomas Scheurer: The International Scientific Committee on Research in the Alps (ISCAR): com-
mitment, past and future activities

Barbara Griner, Angelika Abderhalden: Creating an Integrated River Basin Management Plan: IEM Engadin

Johannes Christoph Haas, Steffen Birk: Analysis of different hydrogeological settings along the river Mur (Austria)-
long-term development and drought conditions

Martin Kainz, Georg H. Niedrist: FORUM WASSER — Water in and around the European Alps: maintaining water
availability and high quality in times of global change

Ginter Kock, Claudia Kock, Leopold Fireder: Caddisfly larvae as sensitive bioindicators of metal pollution in
rivers

Gunter Kock, Roland Psenner: Research on water issues funded by the international research programmes of
the Austrian Academy of Sciences

Rainer Kurmayer: Innovative ecological assessment and water management strategy for the protection of eco-
system services in Alpine lakes and rivers (EcoAlpsWater)

Rainer Kurmayer, Eugen Rott: Molecular ecology of river cyanobacteria
Peter Mani: The potential of the storage basins in the Grimsel area as multi-purpose reservoirs

Thomas Marke: Potential water scarcity emerging in future water balance simulations with combined land use
and climate change scenarios for an Alpine catchment (Brixental/Austria)

Susanne Muhar, Kerstin Bock: Alpine rivers — a book project

Rolando Pozzani: The Interreg Alcotra project ‘concert-eaux’
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Poster session:Abstracts

Alberto Scotti: A ‘riverscape’ study: effects of Alpine land covers on assemblages and functional fraits of stream

benthic macroinvertebrates

Anna Maria Urbaniak-Brekke: The adaptive capacity of Norwegian ski resorts

Marc Zebisch, Claudia Notarnicola, Felix Greifeneder, Carlo Marin, Mattia Callegari: Opportunities for monitor-

ing droughts in the Alps with satellite data

The blue gold of lake Pardén - relevance
of social capitals in the development of a
socio-environmental conflict around water
management in a micro-basin in the Peruvian
Andes

Fabio Azzolin

In 2008 the conflict around the water management
of an important Andean lake basin, Parén, intensified
considerably. The hydroelectric installation, granted to
the Duke Energy company, was in fact occupied by
peasants of Cruz de Mayo, a Peruvian Andean rural
community. This non-violent conflict, after several
years of impasse, has seen the recent introduction
of various negotiating tables between Cruz de Mayo,
Duke Energy, CEAS, a Peruvian Catholic organization,
as well as local and state institutions. Our research fo-
cuses on social factors that have moved the water con-
flict towards a process of institutionalization, as well
as on social aspects in the community. The concept of
social capital can help us to analyse this kind of socio-
environmental conflict and, in turn, could contribute to
developing environmental conflict theories that often
overlook the social complexity of the involved popu-
lations. Social capital, as a social resource embedded
in a networks association, gives us a detailed picture
of interactions, which in a struggle process can be cre-
ated within and between social groups. Our hypothesis
is that the conflict has been gradually institutionalized,
mainly due to the improvement of a specific kind of so-
cial capital which has led towards a particular opening
of social boundaries in the community. Our findings
intend to provide an analytical framework and guide-
lines that could be used by other social and politic ac-
tors.

Klimareport SUudtirol 2018: impacts of climate
change on water resources in South Tyrol

Giacomo Bertoldi

Climate change is already influencing the natural en-
vironment, society and economic activities in Alpine
regions. It is high time to monitor the impacts and to
develop region-specific adaptation and mitigation strat-

egies. In 2018 Eurac Research published a report that
analysed climate change impacts on the natural envi-
ronment and on society with a fully interdisciplinary
approach, involving researchers of different disciplines,
experts and public officials. Moreover, a series of in-
dicators have been identified for quantifying climate
change impacts on the different sectors. The report has
been written in rigorous but plain language, for a wide
audience of stakeholders, interested people, school
students and public administrators. In this poster, we
present the major impacts of the current climate trends
on the water cycle and water resource management in
South Tyrol. Results show an increase in water demand
for agriculture, with possible increasing water conflicts,
which will require changes in current water manage-
ment policy.

Potential of multi-purpose reservoirs for
alleviating summer droughts in the Alps.

Manuela Brunner

A change in runoff regimes from snow-dominated
to rainfall-dominated regimes is expected for Alpine
rivers under future climate conditions. Under a rain-
fall-dominated regime, summer runoff will be reduced
while more frequent droughts increase the probability
of local water shortages. Reservoirs might alleviate the
negative effects of such regime shifts if they are not
limited to a single use, such as electricity production,
but operated to fulfil multiple needs, e. g. water supply
or flood control. Such multi-purpose reservoirs allow
for the storage of winter rainfall and for water release
later in the year, when natural water availability is gen-
erally lower and water demand is high, not least due to
irrigation requirements. We propose a multi-modular
framework that allows for the assessment of the poten-
tial of multi-purpose reservoirs for reducing anticipat-
ed water scarcity. The framework has three modules:
water supply, water storage and water demand. This
modular structure allows for the consideration of dif-
ferent scenarios within each of the modules. The appli-
cation of this framework allows assessing the potential
of multi-purpose reservoirs to alleviate water scarcity
under both current and future climate and socio-eco-
nomic conditions.
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The function of water protection in the
mountain forests of the Alps

Enrico Calvo

Under the current Austrian Presidency of the Con-
vention, the Working Group on Mountain Forests of
the Alpine Convention investigates the functions and
ways in which forests protect drinking water areas and
again floods. These two functions are historically ful-
filled by mountain forests, but today the ongoing cli-
mate changes, socio-economic and territorial changes,
and the new sensitivity towards ecosystem services, call
for greater attention to the management and conserva-
tion of forest ecosystems integrated into the cycle of
the waters.

On the basis of the data provided by the representa-
tives of the delegations of the Alpine countries partici-
pating in the Working Group, the surfaces, characteris-
tics, functions and distribution of the forests with these
particular protective functions will be compared, high-
lighting specific models and good examples of projects
and practices.

The proposed poster intends to inform about the
work carried out and to present, starting from the first
data collected, the framework of these protection forests
and the initiatives that are currently under way in the Al-
pine countries for their management and enhancement.

A framework to assess linkages between river
hydromorphology and ecosystem services

Mauro Carolli, Simone Beichler, Saso Sant! &
Martin Pusch

Alpine river corridors provide a number of key eco-
system services (ES). Nowadays, most Alpine valleys
are intensely used, and river networks have been largely
modified (e.g. for hydropower production, flood pro-
tection). In addition, climate change is profoundly alter-
ing the hydrological regime of these rivers. Both trends
affect the hydromorphological processes and functions
of Alpine rivers, which play a fundamental role in shap-
ing and maintaining river habitats and related ecologi-
cal functions. As a consequence, many ES have been
reduced, which may affect human wellbeing now and
in the future. Hence, requests to mitigate the environ-
mental impacts of different hydromorphological alter-
nations also include the improvement of ES availability
into the decision-making process. A proper framework
may also improve communication among stakeholders.
The EU HyMoCARES project develops instruments
for the practical application of the ES approach in river
and floodplain management, using available knowledge
on a) the functional linkages between fluvial hydromor-
phology and ES, and on b) how management measures
may influence those linkages.
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Direct close-range photogrammetry as a tool
for 3d modelling in glaciology: applications in
the Alps and in Chilean Patagonia

Marco Di Tullio

Close-range photogrammetry is a technique to gener-
ate 3D models of objects based on overlapping imag-
ery, provided ground control points are available to ori-
entate the imagery. This technique benefited of the fast
computer vision algorithmic developments, in which
Structure-from-Motion (SfM) plays a special role. Real
Time Kinematic (RTK) or very rapid-static GNSS sur-
vey techniques are other efficient tools to collect a high
number of ground control points.

The aim of the study is to generate 3D models of
melting glaciers which are the most important climate
change indicator. Our proposal is to merge the benefits
of SfM-based close-range photogrammetry and RTK/
very rapid static GNSS surveys to generate 3D mod-
els of glaciological interest using the GNSS surveying
techniques. Some examples related to the Alps (Forni
and Lys Glaciers) and Chilean Patagonian (Explora-
dores Glacier) are presented.

Recent trend of isotherms O and —1°C in the
south-eastern sectors of the Alps

Massimiliano Fazzini

In the last century, the temperature increase re-
corded in the Alpine domain was on average twice as
high as calculated for the northern hemisphere and is
estimated at about 2°C and in the last three decades
about 1°C. The effects at high altitudes in the central to
eastern Italian Alps and in the Slovenian Alpine region
are particulatly evident, so much so that the percent-
age of glacier retreat has increased to 89.5 % and it is
likely that most of the glaciers of the Southern Alps
will disappear during the 21 century. This study aims
to provide a quantification of the increase in tempera-
ture in the Tridentine and Slovenian Alps. Thanks to
the recent remarkable improvement of meteo-climatic
monitoring at high elevations, it was possible to anal-
yse a first study of the thermal — currently temporally
generally extended from January 2003 to December
2017 — so as to determine the variation in elevation of
annual isotherms of 0°C and 1°C. Twenty-two clusters
were identified at elevations between 600 and 3300 m
a.s.l.., with meteo-climatic stations located on the val-
ley floor, on slopes and at the peak — so as to calculate
these thermal thresholds. The first results of analysis
are dramatic; the thermal increase for the short period
of study is about 0.3°C and the average elevation of an-
nual isotherms 0°C and 1°C are 2598 m and 2801 m;
finally, the trends show a strong increase in the eleva-
tion, estimated at about 32 and 34 m/year, respectively.



The International Scientific Committee on
Research in the Alps (ISCAR): commitment, past
and future activities. 2018

Leopod Fureder & Thomas Scheurer

The International Scientific Committee on Research
in the Alps promotes international cooperation in Al-
pine research. In 2000 ISCAR was recognized by the
Alpine Conference as an official observer of the Alpine
Convention. ISCAR provides a platform for science/
policy interaction on issues concerning the Alpine Con-
vention or EUSALP, and facilitates research coopera-
tion between protected areas. In this respect, ISCAR
organizes biannually the ForumAlpinum or (together
with Alpine networks ) the AlpWeek on topics of acute
interest, and specialized workshops. More information:
http:/ /www.iscar-alpineresearch.org/iscar/

Creating an Integrated River Basin
Management Plan: IEM Engadin

Barbara Griner & Angelika Abderhalden

Integrated River Basin Management is a cross-sec-
toral approach to manage water resources, rivers, as
well as water-related infrastructure. In a participatory
process, a long-term plan is being developed that cov-
ers water supply, the use and protection of and from
water. A set of actions is defined to guarantee high effi-
ciency in the use of water for all sectors involved. Such
decisions meet with a higher acceptance as they are de-
veloped by the affected stakeholders itself.

The Engadin is an inner-Alpine dry valley. Within the
next decades, the Engadin will face a change in dis-
charge (amount and seasonality) due to climate change,
which might heighten existing conflicts between the
sectofs.

To avoid this, an Integrated River Basin Manage-
ment Plan is being developed within the project IEM
Inn. The aim of this project is to develop a long-term
solution to balancing the different uses as well as the
protection of water in a sustainable way, using different
participatory methods.

The Integrated River Basin Management in the En-
gadin (IEM Inn) is a pilot project for integrated river
management in the canton of Grisons.

This project is part of the Interreg project SPARE
(Strategic Planning for Alpine River Ecosystems) that
aims to test innovative participatory methods within se-
lected pilot case areas and to develop and adapt differ-
ent tools for balancing the use and protection of water.
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Analysis of different hydrogeological settings
along the river Mur (Austria) — long-term
development and drought conditions

Johannes Christoph Haas & Steffen Birk

Using standardized hydrological time series we in-
vestigate the interaction between groundwater, sur-
face water, precipitation and evapotranspiration in the
Austrian Mur valley. We highlight the differences and
similarities between different stretches of river and
thus hydrogeological settings. In the case of the river
Mur, these are an inner-Alpine basin, a narrow valley
and wide, pre-Alpine basins. Each shows a distinc-
tive behaviour, ranging from the river as the dominant
factor for groundwater dynamics in the narrow and
inner-Alpine settings, to the foreland, where precipita-
tion is the most important driver of groundwater level
variations. These behaviours are shown by using cor-
relation matrices and by analysing long-term averages
of all groundwater measuring stations in a region. In
addition to these natural effects and constraints, hu-
man impacts greatly affect groundwater levels by vari-
ous mechanisms, such as groundwater extraction for
settlement or industry use or by the construction of
run-of-river hydropower plants. However, lack of in-
formation on such uses and lack of long-term measure-
ments can make the identification and quantification of
such effects difficult. Since a changing climate is likely
to increase the occurrence and magnitude of extreme
events, we observe the well-known 2003 drought in de-
tail and compare the different aquifer bodies along the
river under extreme drought conditions.

FORUM WASSER — Water in and around the
European Alps: maintaining water availability
and high quality in fimes of global change.

Martin J. Kainz & Georg H. Niedrist

Water is arguably the most precious resource in the
European Alps and its availability and quality of uppet-
most importance for society. Millions of people in and
around the European Alps receive their drinking water
from the Alps; and water for commercial use, most im-
portantly for the provision of hydroelectric power, is
largely derived from the Alps. It is thus evident that
the provision of high water quality and quantity is of
top public priority and requires economic, societal and
institutional visions, in particular in times of global
change. FORUM WASSER is a platform that aims to
stimulate debate, backed by science, about current and
future water availability and security, with strong in-
terdisciplinary connections. In this presentation, I will
identify emerging issues, such as large-scale and long-
term consequences of climate-change-induced extreme
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events on water availability, quality and use. The pre-
sentation will reflect a variety of risk reduction mea-
sures, including precautionary measures, forecasting
and early warning, and how such measures are embed-
ded in economic, societal, institutional, and above all
scientific, contexts. In particular, I will present selected
examples of how climate change may affect water and
its ecosystems in and around the Alps; for example, as
means of future diet provision, as habitat of decreasing
aquatic biodiversity, and as potential contributor to, or
withholder of, greenhouse gas emissions.

Caddisfly larvae as sensitive bioindicators of
metal pollution in rivers

GUnter Kéck, Claudia Kéck & Leopold Fireder

Monitoring the metal load of rivers by metal analysis
of water and sediments is often not sufficient because
of fluctuating metal concentrations in the water and de-
layed responses of sediments. It also provides little in-
formation about metal bioavailability in aquatic ecosys-
tems. Thus the abundant caddisfly larvae (Allogamus
auricollis) were used to study long-term trends of metal
pollution in the rRiver Inn (Tyrol, Austria) over a peri-
od of 25 years (1990-2015). Until 1990 a stretch of the
river was contaminated by lead- (Pb)-containing indus-
trial effluents. Metal concentrations in pooled samples
of caddisfly larvae from an upstream unpolluted refer-
ence site and a site downstream from the effluents dis-
charge were investigated from 1990 onwards to study
short-term and long-term effects of the installation of
a “state-of-the-art” industrial waste water treatment
plant (WWTP). In spring 1990, concentrations of Pb in
caddisfly larvae from the sampling site downstream of
the pollution source were approximately 50 times high-
er than at the reference site. However, after putting the
WWTP into operation, Pb concentrations in caddisfly
larvae decreased during the first two years at a constant
rate of 64% per year. In 1992 Pb burden of the larvae
from the downstream site were only 13% of the Pb
concentrations measutred in 1990. From 1992 onward,
Pb concentrations decreased more slowly, reaching Pb
values comparable to larvae from the reference site in
2002. In 2015 the Pb concentration in latrvae from the
downstream site were only 1.25% of the values mea-
sured in 1990 with no statistical difference between ref-
erence and downstream sites. To conclude, our study
shows that caddisfly larvae do reflect metal contamina-
tion of aquatic systems at pollution levels hardly detect-
able by analysis of sediment or water samples. They
have emerged as , thus being sensitive bioindicators of
metal pollution in freshwater ecosystems.
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Research on water issues funded by the
infernational research programmes of the
Austrian Academy of Sciences

GUnter Kbck & Roland Psenner

The research programme Farth System Sciences
(ESS) of the Federal Ministry of Education, Science
and Research (BMBWT), conducted by the Austrian
Academy of Sciences (OAW) aims at studying the
physical, chemical, hydrological, biological, social, tech-
nological and economic processes of the Earth System
and their interactions. ESS seeks to fill gaps in the Aus-
trian funding landscape by supporting, for example,
interdisciplinary projects, long-term research projects
and projects in areas that have hitherto gone largely
unexamined and thus can be considered as pioneering.
Furthermore, ESS is an interface between Austrian sci-
ence and international research and is integrated in in-
ternational research programmes and cooperations (e.
g. UNESCO’s MAB, IGCP and IHP, LTER, ISCAR)
through its three National Committees (NC) Global
Change, Geo/Hydro-Sciences, and Man and the Bio-
sphere (MAB). These NCs, made up of renowned
scientists and representatives of several ministries and
federal organizations, monitor the Austrian research
scene, analyse its strengths and knowledge gaps and
work out targeted new research foci and the scientific
orientation of calls for research projects. Two calls for
projects in 2013 and 2015 saw a total number of 32
state-of-the-art research projects (including two proj-
ects funded in cooperation with the Belmont Forum),
worth more than 8 million euros. About half of these
projects focus on topics related to water issues. The
new call for projects 2018 will focus on water issues
in connection with the UN Sustainable Development
Goals (SDGs).

Innovative ecological assessment and water

management strategy for the protection of

ecosystem services in Alpine lakes and rivers
(EcoAlpsWater)

Rainer Kurmayer

A new project co-funded through the Alpine Space
programme with the aim to improve surface water
quality monitoring by i) advanced DNA sequencing
techniques that allow meta-barcoding of aquatic bio-
ta relevant for the implementation of the EU Water
Framework Directive and the Swiss Water Protection
Ordinance, and ii) novel technologies in data process-
ing (automation in data processing, data storage, infor-
mation retrieval).

Along with the identification of gaps in the moni-
toring approaches across the Alpine regions, the new



technologies will allow defining improved experimental
monitoring protocols to be applied in selected areas (in-
cluding large peri-Alpine lakes and smaller waterbod-
ies, and key rivers). The transnational approach bridges
the scientific divide between academia and governance
agencies, putting into practice the EUSALP agenda,
i.e. capacity building of research institutions, networks
and infrastructure with an Alpine region dimension.

Molecular ecology of river cyanobacteria

Rainer Kurmayer & Eugen Rott

Cyanobacteria constitute an autotrophic key com-
ponent of biofilm on stony substrates in running wa-
ter that responds to the deterioration in ecosystem
integrity. In general, morphological characters have
been applied to investigate the species composition
of these macroscopic patch-forming cyanobacteria
as well as their ecological niche. We apply single cell/
colony genetics to characterize the niche diversifica-
tion and adaptation potential of abundant cyanobac-
teria in rivers. The genus Chamaesiphon occurs with
a dozen of morphospecies in habitats stressed, for
example, through mechanical abrasion (fluctuation in
flow regime), desiccation, UV irradiation, or eutrophi-
cation. In order to understand adaptation processes,
we investigate i) whether the morphological differen-
tiation is influenced by habitat characteristics and ii)
whether the physiological adaptations are revealed by
functional genes. In the field, individual colonies of
cyanobacteria are isolated under the microscope and
analysed both morphologically and genetically. In ad-
dition to the morphological description, single colony
PCR and subsequent sequencing of 16S rtDNA marker
genes and functional genes reveal taxonomic and phy-
logenetic information. By linking molecular biological
characteristics with traditional morphological analysis,
this approach contributes to the implementation of
high-throughput monitoring tools (meta-barcoding)
based on marker DNA sequencing,.

The potential of the storage basins in the
Grimsel area as multi-purpose reservoirs

Peter Mani

Based on a quantitative approach, the potential of
the storage basins of the Kraftwerke Oberhasli (KWO)
was evaluated. The hydroelectric power production
was examined along with the protection against floods
and the reduction of drought impacts, taking into ac-
count climate change impacts.

In terms of flood protection, the water retention in
the storage basins reduces flood risk in the upper part
of the Aare catchment considerably. In the lower part,
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the damping effect of lake Brienz and lake Thun is
more effective.

The hotspot of drought lies in the lower part of the
Aare catchment. The water in the storage basins in the
Grimsel area is far from sufficient to compensate for
this.

Potential water scarcity emerging in future
water balance simulations with combined
land-use and climate-change scenarios for an
Alpine catchment (Brixental/Austria)

Thomas Marke

The present study analyses the impact of coupled
storylines of potential future climate and land-use evo-
lution on the water balance of the Alpine catchment of
the Brixentaler Ache in Tyrol / Austria (322 km2). To
this end, downscaled and bias-corrected climate simu-
lations for the A1B and RCP 8.5 emission scenarios are
combined with three future land-use developments of
forest management. Both are later applied as input for
the physically-based, distributed water balance model
WaSiM. Land-use evolution is elaborated by means
of an inter- and transdisciplinary approach, together
with local actors, to define plausible and consistent
projections for forest management, policy, social co-
operation, tourism and economy. i) Ecological adapta-
tion: The forest management consistently applies the
political guidelines and the forest cover is dominated
by an ecological, place-adapted mixed cultivation with
a harmonious age structure. i) Economic overexploi-
tation and wildness: The forest management focuses
on increasing efficiency, cost reduction and short-term
results. iii) Withdrawal and wildness: Cultivation in
general decreases and the forest becomes vulnerable to
natural hazards. The results presented show the impact
of the combined climate and land-use evolution on the
water balance of the Brixentaler Ache. We demonstrate
the effect on the water balance of growing forests on
abandoned alpine pastures.

Alpine rivers — a book project

Susanne Muhar & Kerstin Béck

Rivers are characteristic elements of the natural
and cultural landscapes of the Alps. To document the
manifold significance of Alpine rivers from a natural,
cultural and social science perspective, a book with au-
thors from all over the Alpine space will be published.
This book aims to raise awareness of the development
and functions of Alpine rivers, their ecological, societal
and economic significance past and present, the extent
and the consequential effects of human use, as well as
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the need for coordination between protection and ex-
ploitation interests. It includes technical chapters, river
portraits and an atlas section. In the technical chapters,
basic knowledge on rivers of the entire Alpine Arc
is provided. The river portrait part describes specific
characteristics of approximately 50 selected rivers from
all Alpine countries. In the atlas section, the environ-
mental status of Alpine rivers is documented in maps,
based on the scientific outcome of the Alpine Space
project SPARE Strategic Planning of Alpine River
Ecosystems. The book intends to stimulate the read-
ers’ curiosity and interest to learn more about the di-
versity and beauty of Alpine rivers. At the same time,
it will serve as a reference book with spatially explicit
data and maps for future investigations. Finally, aware-
ness of the uniqueness and the value of these rivers and
the threats to them from resource overuse should be
raised along with readers’ motivation to advocate for
river conservation.

A ‘riverscape’ study: effects of Alpine land
covers on assemblages and functional traits of
stream benthic macroinvertebrates.

Alberto Scotti

The term ‘riverscape’ refers to a riverine landscape
that can be studied at different scales, from the single
habitat patch to the catchment level. This definition
stems from the observation that streams and rivers are
characterized by the interaction and the mutual influ-
ence of different habitats located both in and outside
the water bodies. While several studies have previously
assessed the effects of land-cover conversion on the
aquatic environment in different parts of the world,
very few studies examined these effects in the Euro-
pean Alpine region. Using GIS analysis of the whole
Italian Alpine province of South Tyrol (Central Eastern
Alps), we selected 15 riverine sites grouped by land-
cover typology (rocks, grasslands, forests, pastures)
and comparable in terms of discharge, altitude, catch-
ment dimension and mean slope. We sampled stream
benthic macroinvertebrates on three occasions during
spring and summer 2017 at the selected sites. At the
same time, we measured a set of water parameters (pH,
ORP, EC, nitrate, turbidity, temperature). The typol-
ogy of land covers in the surroundings of the sampled
streams proved to be a crucial driver for the benthic
macroinvertebrate communities, being a statistically
significant factor in explaining the variation of the sam-
ples, both in terms of structure and of functional di-
versity. This result may represent an important finding
with regard to land-use intensification and abandon-
ment currently experienced by the Alpine region as a
result of different socio-economic processes. Finally, in
addition to climate change effects in mountain regions,
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this phenomenon may constitute an additional indirect
factor influencing structures and functions of aquatic
riverine ecosystems in the region.

The adaptive capacity of Norwegian ski resorts

Anna Maria Urbaniak-Brekke

Skiing is probably the closest you get to a national
sport in Norway, and skiing can be conducted in all
parts of the country. However, climate change is lead-
ing to less stable winters, creating a need for adaptation
or transformation. Despite an increasing body of litera-
ture on the impacts of climate change on ski tourism
from all over the world, very little is known about the
impacts and adaptation options for Norwegian ski re-
sorts. The larger resorts are concentrated in the eastern
part of the country, with three large resorts in the west-
ern Fjord region, and one in Northern Norway. The
large resorts in Eastern Norway are situated in regions
that in the foreseeable future will have good opportuni-
ties for technical snow production. The climate projec-
tions are more worrying for the ski resorts in Western
Norway, as these already enjoy a less stable winter cli-
mate due to their proximity to the sea. Employing pro-
jections for future snow and snow-making conditions,
we investigated adaptive responses of ski lift operators,
winter sport destinations and winter sport tourists in
Western Norway. We developed a framework for as-
sessing the transformative capacity of the destinations,
drawing on literature on sources of adaptive capacity.

Opportunities for monitoring droughts in the
Alps with satellite data

Marc Zebisch, Claudia Notarnicola, Felix
Greifeneder, Carlo Marin & Mattia Callegari

In recent years, a series of drought events has af-
fected the downstream regions of the Alps. The 2017
drought in northern Italy led to yield losses and a fi-
nancial damage of almost two billion euros. One of the
main reason for this type of drought is a lack of water
from the Alps, which is caused by a combination of a
lack of snow and therefore less run-off from snowmelt,
along with hot and dry summers with low precipitation
and high evapotranspiration losses. Earth Observation
can significantly contribute to a continuous and area-
wide monitoring of water resources in the Alps, such
as snow cover or soil moisture, as well as the impacts
of droughts on vegetation. Particularly with the lat-
est ESA Sentinel satellites, a constant data stream of
high-resolution data is available every few days. From
an Earth Observation perspective, droughts and their
triggers can be recognized as anomalies in time. For
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instance, snow cover in the Alps (or in a specific catch-
ment) at a given time can be compared to long-term
averages to understand if water availability from snow-
melt will be below average or below a critical threshold.
In combination with meteorological data and seasonal
climate forecast, such information can even be used to
project water availability within the upcoming weeks or
months. In this poster, we discuss the opportunities for
monitoring droughts in the Alps by combining Earth
Observation with meteorological data and present first
results for Alpine catchments.
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PROGRAMME
MONDAY 4 JUNE 2018

13:00 - 13:30
Tavernsaal*

13:30 - 16:00
Tavernsaal*

13:30 - 14:30
Tavernsaal*

14:30 - 16:00

Tavernsaal*

14:30 - 16:00
Saal Fort Claudia

14:30 - 16:00
Saal Ehrenberg

Opening, welcome addresses

Leopold Fireder, Austrian Academy of Sciences & ISCAR & University of Innsbruck
Markus Reiterer, Secretary General of the Alpine Convention

Ingrid Felipe, Landeshauptmann-Stellvertreterin

Katharina Rumpf, Bezirkshauptfrau

Ronald Petrini, Tourism association Reutte

Module 1: Hydrological and water-driven hotspots in the Alps
Chair: Rolf Weingartner, University of Bern

Keynote: Analysing alpine water related hotspots: Setting the ground

Rolf Weingartner, University of Bern

Introduction to the workshops: What is a water-related hotspot and how can we map it?
Klaus Lanz, International Water Affairs

Workshops 1.1. - 1.3.

Workshop 1.1. Existing water-related hotspots and hazards
Chair: Andreas Schaffhauser, ZAMG; Support for mapping: Kati Heinrich, Inst. for
Interdisciplinary Mountain Research (IGF), Austrian Academy of Sciences (OAW)

Input 1 - Hydrological scenarios in the Austrian Alps for the next century — first results of
the HydroGeM3 project

Ulrich Strasser & Thomas Marke

Input 2 - The Alps Water tower — an earth observation perspective

Marc Zebisch

Discussion & mapping

Workshop 1.2. Emerging water-related hotspots and hazards due to climate change
Chair: Andrea Fischer, IGF, OAW; Support for mapping: Valerie Braun, IGF, OAW

Input 1 - AR Big Data and Google Earth Engine: key tools for glaciers health monitoring
Marco Di Tullo

Input 2 - Future lakes — future potentials. New lakes in Austria following glacier retreat
Jan-Christoph Otto & Markus Keuschnig

Discussion & mapping

Workshop 1.3. Emerging water-related hotspots and hazards due to socio-economic
changes
Chair: Elisabeth S6tz, WWF Austria, Support for mapping: Anna Schépfer, University of
Innsbruck

Input 1 - Fair distribution of risk and benefits — the challenges of social justices in mountain
hazard management

Thomas Thaler

Input 2 - The construction of a landscape for tourism. The role of water in the creation of
high altitude ski resorts in the French-italian Alps (1950-1980)

Caterina Franco

Discussion & mapping
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16:00 - 16:30 Coffee break

16:30 - 19:30 Excursion
Lechtal LIFE project: presentation and excursion to Lechtal, public discussion
Presenters: Leo FUreder & Wolfgang Klien

19:30 - 22:00 Dinner at Gasthof Klause, visit of the Highline 179 & entertainment
Music: Bluatschink

TUESDAY 5 JUNE 2018

7" Water Conference of the Water Platform of the Alpine Convention in dialogue with
EUSALP AG 6 Subgroup Water

Water in the Alps - Management of hydrological extremes and sustainable hydropower use

8:30 - 16:30 Welcome addresses — Official greetings of the Authorities
Tavernsaal*
Markus Reiterer, Secretary General of the Alpine Convention
Stefan Wildt, Regional Government of Tyrol
Paolo Angelini & Luka Stravs, Co-Chairs of the Water Platform of the Alpine Convention

09:00 - 12:30 Module 2: The impacts of and response to droughts in the Alpine region

Tavernsaal*

9:00 - 10:30 Modul 2 - Part |

Tavernsaal* Chair: Hannah Berger, Bavarian Environment Agency, German delegation to the Water
Platform

Input 1 - Current developments and challenges in drought management in Northern
Bavaria

Andreas Kolbinger, Bavarian State Ministry of the Environment and Consumer Protection,
Germany

Input 2 - Strategic water resources management and drought

Johannes Wiesenegger, Regional Government of Salzburg, Austria

Input 3 - Drought management with negotiated processes in Italy

Nicoletta Diano, Italian delegation to the Water Platform, Italian Ministry of the
Environment, Land and Seaq, Italy

Debate / interactive section

10:30 - 11:00 Coffee break
11:00 - 12:30 Modul 2 - Part Il
Tavernsaal* Chair: Christian Schilling, Austrian delegation to the Water Platform, BMNT, Austria

Input 4 - New tools for better drought risk management

Andreja Susnik, SI-ARSO, Slovenia

Input 5 - Security of drinking water in light of climate change

Gunther HeiBel, Regional Government of Tyrol, Austria

Input é — Facing droughts in the Alpine region — Experiences, approaches and common
challenges

Andrea Bianchini, Italy, Italian Delegation to the Platform “Water Management in the
Alps” of the Alpine Convention

Debate / interactive section
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12:30 - 13:30 Lunch

13:30 - 15:00 Module 3

Tavernsaal*
Modul 3 - Part I: Green infrastructure for an integrated and sustainable water
management
Chair: Luka Stravs, Ministry of the Environment and Spatial Planning, Slovenia

Input 1 - Greener Alpine Rivers2 Conclusions and Recommendations of the EUSALAP AG
6 — Subgroup Water

Elisabeth S&tz, WWF Austria, for EUSALP AG 6

Input 2 - 50 Shades of Green Infrastructure — Experiences from Slovenia

Joze Papez, Hidrotehnik, Slovenia, Mateja Ribnikar, MOP, Slovenia & Maja Jelen, MOP,
Slovenia

Input 3 - Alpine green infrastructure — joining forces for nature, people and the economy
Manuela Kinzl, Bavarian State Ministry of the Environment and Consumer Protection,
Germany & Franziska Drasdo, City of Munich — Department of Urban Planning

Debate / interactive section

15:00 - 15:30 Coffee break
15:30 - 16:30 Modul 3 - Part ll: Common guidelines for the use of small hydropower in the Alpine
Tavernsaal* region

Chair: Nicoletta Diano, Italian delegation to the Water Platform, Italian Ministry of the
Environment, Land and Sea, Italy

Input 1 - Presentation of the elaboration and content of common guidelines

Pietro Colonna, Italian Delegation to the Alpine Convention

Input 2 - Application of the Common Guidelines for the use of Small Hydropower in the
Alpine region

Christian Schilling, BMNT, Austria

Debate / interactive section

Rapporteur to the Forum Alpinum plenary
Joze Papez, Slovenia

14:00 - 16:00 / 16:30 ForumAlpinum: additional workshops to Module 1 - Workshops 1.4. & 1.5.

14:00 - 16:00 Workshop 1.4. Alpine springs under pressure
Saal Fort Claudia Chair: Stefanie von Fumetti, University of Basel

Input 1 - Alpine springs under pressure will Global Change increase present conflicts of
interest?

Stefanie von Fumetti & Daniel KUry

Input 2 - Ecological evaluation, conservation and restoration of spring habitats in the
Swiss Alps

Daniel Kdry

Input 3 - Long-term monitoring of alpine springs to determine climate change impact
Gabiriele Leonhardt

Input 4 - Collecting biota in spring habitats: A proposal for a sustainable methodology in
long-term monitoring studies

Reinhard Gerecke & Marco Cantonati
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15:00 - 16:30 Workshop 1.5. Monitoring and managing European Union species and habitats of alpine
Saal Ehrenberg rivers
Chair: Norbert MUller, University of Applied Science, Erfurt & Helmut Kudrnovsky,
freelancer, Kematen

Input 1 - 3230 "Alpine rivers with Myricaria germanica’” — actual findings along river Lech
Helmut Kudrnovsky

Input 2 - Reintroduction of Myricaria germanica in Italy — an overview

Bruno Michielon & Tommaso Sitzia

Input 3 - 30 years monitoring and managing Typha minima at the Tyrolean Lech river —a
key species of the habitat 7240* “Alpine pioneer formations”

Norbert MUller

Input 4 - Monitoring Bryodemella tuberculata — a key species of the habitats 3220, 3230
and 3240 "Alpine rivers”

Michael Reich

Input 5 - Standardized selections of FFH-species and habitats for protection measures
Anna Schépfer & Leopold FUreder

16:00 / 16:30-17:00 Break

17:00 - 19:00 Current programmes and networks
Saal Fort Claudia Chair: Thomas Scheurer

Programme and networks presentations

Input 1 - NEMOR network / Vision 2030

Bernat Claramunt

Input 2 - Alpine Space Programme: Outlook

Primoz Skrt

Input 3 - Network of River Contracts

Massimo Bastiani

Input 4 - Forum Water

Georg Niedrist

Input 5 - Announcement of Young Academics Awards
Aureliano Piva

Poster session

16:30 - 19:00 Meeting of the EUSALP AG 6 Subgroup (closed session)
Saal Ehrenberg

19:00 - 22:30 Conference dinner, entertainment & water tasting
Tavernsaal*

Welcome addresses

Roland Psenner, OAW

Invitation of local politics

Hanspeter Wagner, Mayor of Breitenwang

Music

Landesmusikschule Reutte

Water tasting

Roland Psenner
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WEDNESDAY 6 JUNE 2018

8:30 - 12:00
Tavernsaal*

8:30 - 9:45
Tavernsaal*

9:45-10:15

10:15-12:00
Saal Fort Claudia

10:15-12:00
Tavernsaal*

10:15-12:00
Saal Kreckelmoos

Module 4: Conflicting water use in the Alps
Chair: Roland Psenner, EURAC Bolzano & Ginter Kéck, OAW

Keynote 1: Water-related hotspots in the Alps — Results of the workshops of Module 1 and
perspectives

Klaus Lanz, International Water Affairs

Keynote 2: Snowmaking - a vital adaptation measure creating conflicts

Robert Steiger, University of Innsbruck

Keynote 3: Results of the 7t Water Conference (Modules 2 and 3)

Joze PapeZ, Slowenien

Coffee break

Workshop 4.1. Local water use: water supply, agriculture, tourism
Chair: Heike Zimmermann-Timm, Goethe University, Frankfurt am Main

Input 1 - Problem of private or public use of water resources: case study Val Masino
Oliver ke

Input 2 - Is Alpine irrigation overestimated?

Calianno Martin

Input 3 - Transboundary water supply assessment of surface water resource availability:
application in Danube and Tyrol

Simone Persiano

Input 4 - The role of local community in governing water as a common-pool resource
PrimoZ Pipan

Workshop 4.2. Energy production
Chair: Peter Hanisch, DonauConsult

Input 1 - Energy transition in Alpine regions — what does it mean for water use and water
management?2 A view from South Tyrol

Wolfram Sparber

Input 2 - Sustainability assessment of hydropower from a stakeholder perspective
Lutz E. Schlange

Input 3 - Small hydropower plants: A critique related to the Belluno area (ltaly)
Monica Camuffo

Input 4 - Impacts and risks of reservoirs: The case of reservoirs along the Spdl river
Christian Schlichter & Thomas Scheurer

Input 5 - Preserving Alpine Floodplain rivers through functional floodplain flows
Daniel Hayes

Workshop 4.3. Tourism
Chair: Philippe Bourdeau, Université Grenoble-Alpes, Institut de Géographie Alpine

Input 1 - Valuation of recreation related ecosystem services on rivers Soca (Slovenia)
and Tara (Montenegro)

Jernej Stritih

Input 2 - Integrated water resource management in tourist areas: moving from the
hydrological basin to the water use basin

Emmanuel Reynard

Input 3 - Summary of Conference Water & Tourism 2017

Emmanuel Reynard

Input 4 = On the recent variation of the “Snow Reliability Line” in the south-eastern Alps
Massimiliano Fazzini
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10:15-12:00 Workshop 4.4. Ecological integrity of rivers
Saal Ehrenberg Chair: Leopold Fireder, OAW & ISCAR & University of Innsbruck

Input 1 - Overview of the environmental conditions of the rivers of the Alps

Susanne Muhar & Carina Seliger

Input 2 - The Wild Rivers Label — an effective tool to conserve alpine river landscapes?
Roberto Epple

Input 3 - WWF Austria - River Restoration Concept

Gebhard Tschavoll

Input 4 - Clean Water Project — San Giovanni Torrent (Lake Maggiore — Verbania — Italy)
Andrea Cottini

Input 5 - Holistic (multiscale) analysis of the factors and their effect on the fish fauna in
Inner-Alpine space

Stefanie Oberarzbacher

8:00 - 12:00 NEMOR Workshop

Moserhof

12:00 - 13:00 Lunch

13:00 - 17:30 Module 5: Managing conflicting water use
Tavernsaal* Chair: Valerie Braun, IGF, OAW

13:00 - 14:00 Keynote 1: Water as a cause for conflicts
Tavernsaal* Martin Grambow, TU Munich

Keynote 2: Participative processes in water management
Klaus Michor, Revital

14:00 - 16:30 Workshop 5.1. Learning from the past for the management of present and future water-
Saal Kreckelmoos  related conflicts: Dealing with loods and flood risk in historical Alpine societies
Chair: Patrick Kupper, University of Innsbruck, Institute of History and European Ethnology

Input 1 - The 1989 flooding of Innsbruck: human induced disaster, social conflict and
contemporary challenges

Reinhard NieBner

Input 2 - Taming the torrent2 Flood control and conflicts of interest at the GUrbe River
(Canton of Bern) from the 19™ century until today

Melanie Salvisberg

Input 3 - Avoiding conflicts by revisiting historical experience? Flood marks and their use
for disaster memory past and present

Christian Rohr

14:00 - 16:30 Workshop 5.2. Integrated river basin management

Tavernsaal* Chair: Susanne Muhar, University of Natural Resources and Life Sciences, Vienna, Institute
of Hydrobiology and Aquatic Ecosystem Management
& Primoz Skrt, Alpine Space

Input 1 - SPARE - Strategic Planning for Alpine River Ecosystems Integrating protection
and development

Susanne Muhar & Kerstin B6ck

Input 2 - A reference database to support practitioners toward Integrated River
Ecosystem Management

Saso Santl & Urska Kocijand&ic

Input 3 - Integrated River Basin Management in the Inn River Basin (CH)

Angelika Abderhalden & Barbara Griner

Input 4 - Alpine Space: Lessons learnt from past projects

Primoz Skrt
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14:00 - 16:30 Workshop 5.3. Mitigating future water conflicts
Saal Ehrenberg Chair: Susanne Brandstetter, Austrian Federal Ministry for Sustainability and Tourism

Input 1 - Best Management Practices within forested drinking water protection zones
Roland Kéck

Input 2 - How NGOs can contribute to water governance on different levels: from EU
Water Framework directive to regional management planning

Bettina Urbanek

Input 3 - Planned retreat as an option for the European Alps2 To whom, what and when
we have to talk

Thomas Thaler & Sebastian Seebauer

14:00 - 16:30 Workshop 5.4 Alpine multi-purpose reservoirs: Future potential and relevance
Saal Fort Claudia Chair: Astrid Bjérnsen Gurung, Swiss Federal Institute for Forest, Snow and Landscape
Research & Petra Schmocker-Fackel, Federal Office for the Environment, Switzerland

Input 1 - The “Hydro-CH2018 Reservoir” Project

Manuela Brunner & Manfred Stahli

Input 2 - Evolving polycentric climate governance: The case of multifunctional water use
in Oberhasli, Switzerland

Elke Kellner

Input 3 - Management options for Alpine multi-purpose reservoirs

Gottfried Gokler

Input 4 - Contribution of dam reservoirs to Alpine society under changing context: social-
economic and ecological frajectories. A case study in Valais (Swiss Alps)

Melanie Clivaz & Emmanuel Reynard

Input 5 - One exiraction - Several uses: A case study from France

Marion Douarche

Discussions

16:30 - 20:00 Public Event

Tavernsaal*

16:30 - 18:00 Wasserkonflikte in den Alpen - und in Breitenwang?
Anette Kestler, CEO Tiroler Lech Nature Park

Closing panel

What is needed to solve (future) conflicts in water use?

Questions to discuss: Which water conflict management is needed for Alpine space?
Water availability between individual interests and public good (all scales from local to
European)?

Chair: Klaus Lanz

Leopold Fireder, OAW & ISCAR & University of Innsbruck

Luka Stravs, Ministry of the Environment and Spatial Planning, Slovenia

Astrid Bjérnsen Gurung, Swiss Federal Institute for Forest, Snow and Landscape Research

Elisabeth S&6tz, WWF Austria

Nicoletta Diano, Italian delegation to the Water Platform, Italian Ministry of the
Environment, Land and Seaq, Italy

Anette Kestler, CEQO Tiroler Lech Nature Park

18:00 - 20:00 Regional products: presentation and tasting

20:00 - 21:30 Film presentation & discussion
9 Grad plus — Wie das Klima unsere Welt verandert* (ORF Universum)
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Michor, Klaus; REVITAL Integrative Naturraumplanung GmbH

Miotto, Filippo; Associazione ARS.UNLLVCO

Mitterdorfer, Robin; Kanton Wallis
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