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The Ecological Continuum Project was started in June 2007 by ALPARC (Alpine Network of
Protected Areas), CIPRA (International Commission for the Protection of the Alps), ISCAR
(International Scientific Committee Alpine Research) and the European Alpine Programme of the
World Wide Fund for Nature (WWF) with the aim of maintaining or restoring ecological connectivity
between important areas for nature conservation in the Alps. The project is financed by the Swiss
MAVA Foundation for Nature.

During a pre-project (2007-2008) the Ecological Continuum Project compiles some basic information
for following project for establishing ecological networks in the Alps, mainly

to harmonize terminology, including a common definition of the “ecological continuum” to be
submitted to the alpine states and the EU;

to evaluate and assess existing approaches in view of their application in the Alps;
to identify the most important, appropriate and promising pilot regions;

to define a catalogue of measures for the implementation of an ecological network,
to develop a strategy for the involvement of authorities and stakeholders;

to develop a coherent communication campaign;

to finalize a proposal for a main-project to be submitted to the MAVA Foundation.
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Evaluation of approaches for designing and implementing
ecological networks in the European Alps

SYNTHESIS & RECOMMENDATIONS

Framework and goals

Within the Continuum Project (pre-project July 2007-December 2008, see page 2), four aspects
considering the planning and implementation of ecological networks in Alpine space have been
deepened: The evaluation and assessment of existing approaches (Work package A ; WPA), the listing
and description of existing measures (Work package B), first elements for communication on
ecological networks and mobilisation of stakeholders in appropriate pilot regions (Wok package C)
and preparing future projects on ecological networks (Work package D). See: http://www.alpine-
ecological-network.org

This report summarizes the results of Wok package A, aiming at an overview on existing approaches
and an assessment in view of their application in Alpine space and in pilot regions.

Workflow

Four approaches already in use have been selected for the evaluation: A) WWF Ecoregion approach;
B) Connectivity between Protected Areas by ALPARC; C) Pan-European Ecological network PEEN
and D) Swiss Ecological Network REN. On behalf of a questionnaire (see Appendix 2 of full WPA-
report on http://www.alpine-ecological-network.org) different aspects of these 4 approaches were
assessed by 18 selected experts (14 scientists and 4 national representatives of the Platform Ecological
Network of the Alpine Convention) as scale, data need, use for implementation, possible
combinations. Additionally the experts were asked to give a general impression on actions needed.
The answers to the questionnaire (see Appendix 3 of full WPA-report on http:/www.alpine-
ecological-network.org) had been summarised (Chapters 1-3 of this report) and verified at a Workshop
in Zurich (10. and 11.12.2007).

The main goal of the Workshop in Zurich consisted in developing a procedure for pilot regions how to
apply existing approaches for developing coordinated concepts for Alpine and regional ecological
networks (EN).

Main concerns of ecological connectivity in the Alps

Following the experts assessment (chapter 1.1. below), main concerns for conserving and
improving ecological connectivity in the Alps are:

« Fragmentation by urban development and intensive land and water use mainly in valleys and along
river corridors and

« Issues of environmental / climate change such as changing habitats and migration, invasive plants
and diseases.

Improving connectivity will only be possible by overcoming institutional and scientific gaps:

« Institutional gaps: Coordination and information across political and legal levels and interest
groups towards implementation of connectivity measures, cross-border cooperation

» Scientific gaps: knowledge (mainly in functional connectivity), methodology and heterogeneity of
data.

The experts set clear priorities, in which type of regions (defined by the Platform Ecological Network
of the Alpine Convention) measures for establishing EN should focus on (chapter 1.2.):

First:
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o Areas with high biodiversity values (Priority Conservation Areas PCA, Natura 2000, etc.)
« Riverine systems as connectivity elements of the wider landscape

« Densely populated areas in low altitudes

o Areas with high pressure through intensive agriculture, tourism, energy infrastructures, etc.
Second:

« Border areas of the existing protected areas

o Areas linked to large-scale European networks such as PEEN, Alpine-Carpathian network, IBA
etc.

o Large scale forest areas
Finally, main achievements of successful connectivity projects should be (chapter 1.4.):

o Establish and improve Alp-wide databases for application in cartography, conceptual work and
monitoring

o Identify main problem areas on an Alp-wide level such as structural barriers, rivers and
connections within PEEN

« Focus on main concerns such as areas with high pressures and areas with a high biodiversity, and
rivers

« Build up awareness of public, stakeholders and decision- & policy-makers

Assessment of 4 approaches

A main goal of WPA is an assessment of 4 approaches mentioned (WWF, ALPARC, PEEN and REN)
regarding their application in the Alps (details see chapter 2). These 4 approaches had been chosen
because of their large spectrum of application, existing documents or their close relation to Alpine
space. There exists a range of other approaches focusing on specific ecosystems (e.g. rivers, dry
meadows) or species groups (e.g. ungulates, birds). All these approaches are valuable as well and
appropriate for application in a given spatial or ecological context!

The 4 chosen approaches are aiming different goals:

WWEF: Representation of natural communities within conservation landscapes / protected areas
networks; Maintenance/restoration of viable populations; Maintenance/restoration of ecological and
evolutionary processes; Conservation of blocks of natural habitats.

Source: WWF (2006): A biodiversity Vision for the Alps. Proceedings of the work underatken to define
a biodiversity vision for the Alps. Technical Report. WWF European Alpine Programme, Milano
(unpublished).

ALPARC: Overview of the current connectivity situation for protected areas across the entire Alps;
Presentation of the strategies / measures / regulations adopted by Alpine countries and the EU which
contribute towards implementing the regional networking of protected areas, establishing ecological
corridors, and ensuring species migration at the national and cross-border level.

Source: Netzwerk Alpiner Schutzgebiete (2004): Grenzubergreifender 6kologischer Verbund.
Alpensignale 3, Innsbruck (German, French, Italian and Slovenian)

PEEN: The Pan-European Ecological Network PEEN is the first objective of the Pan-European
Biological and Landscape Diversity Strategy. It is a coherent assemblage of areas representing the
natural and semi-natural landscape elements that need to be conserved or managed in order to ensure
the favourable conservation status of the ecosystems, habitats, species and landscapes of European
importance across their traditional range. The components of the Network serve three functions,
namely: To provide the optimum achievable quantity and quality of environmental space (core areas);
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To ensure appropriate interconnectivity between the core areas (corridors); To protect core areas and
corridors from potentially damaging external influences (buffer zones).

Source: COUNCIL OF EUROPE (2007): The Pan-European Ecological Network: taking stock.
Nature and Environment Nr. 146, Starsbourg

REN: The Swiss REN follows the same overriding objectives as the PEEN (recording and presenting
the various functions of the landscape and its potential) and is designed to contribute towards the
protection and restoration of habitats to ensure genetic exchange; the linkage of important habitats and
their connection through ecological corridors; reducing the fragmentation of ecosystems; the linkage
of ecological compensation areas in agriculture; the improvement of the quality and diversity of
agriculture.

Source: Bundesamt fir Umwelt (2004): Nationales 0kologisches Netzwerk REN. Schriftenreihe
Umwelt Nr. 373, Bern (German and French)

The following table reflects an overview on how the 4 approaches fit with the different criteria of the
evaluation (1= fit; 2=partly fit; 3= do not fit; see also Chapter 3):

WWF ALPARC PEEN REN
Identification of  problem 2 3 1 1
areas
Application in scales:
pan-alpine networks 2 2 1 3
regional networks 2 2 3 1
local networks 3 3 3 1
Data need high low medium high
Data availability medium good medium good
Data costs low low medium medium
Implementation /proposition 3 3 3 3
of measures
Alpine space 1 1 3 2
Aims of connectivity:
for species (functional) 1 2 2 1
between habitats (structural) 3 1 2 1
linking species & habitats 2 2 3 1
overcome barriers 2 2 3 1
in/between protected areas 1 1 1 1
environm. dynamics/change 3 3 3 2
for large carnivores 1 2 2 1

All 4 approaches can contribute to projects focusing on ecological connectivity, with the following
specific profile:

WWEF: analysing corridors for specific species on regional and pan-alpine scale; WWF takes into
consideration biodiversity hot spots (PCA) in the context of the Alpine Ecoregion.
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ALPARC: analysing landscape and land-use structures from a connectivity perspective on a regional
level, ALPARC has a focus on ecological linkage in and between protected areas. Because of using
available data, this pragmatic approach delivers not very precise but low-cost results.

PEEN: is appropriate for analysing connectivity on large scale (highland-lowland, several mountain
ranges) and between areas of European importance.

Swiss REN is the best developed approach on regional and local level; the mapping of REN is
ambitious and data and cost-intensive; REN maps provide a good basis for planning measures at
regional and local level; it is also possible to break down the concept on analysing obstacles (approach
of REN Isére/France).

Regarding the two main dimensions of connectivity, the spatial dimension (pan-alpine to local scale)
and the habitat dimension (structural / functional), the 4 approaches show a clear complementarity:

Dimensions structural mix functional
pan-alpine PEEN WWF
regional ALPARC REN

local REN

Depending on the regional situation and the goals to reach in view of connectivity, each of the
approaches can be valuable for developing EN. That’s why, the question for developing EN is not
“Which approach?” but “Which goals?”.

Proposed procedure in pilot regions

Based on the assessment of the 4 approaches, WPA intended to develop a procedure for the
application of existing approaches in pilot regions. Experts made suggestions how to proceed (see
details Chapter 4.1. and see Appendix 3: Question 10).

This procedure was discussed and tested at the Zurich Workshop with experts and participants from
the Consortium (participants see Appendix 1). For each step a matrix helped to structure the results of
discussions (Chapter 4.1 - 4.4.). The proposed procedure includes 4 steps:

1. Problem analysis and setting aim:

Identifying main problem fields in the area considered (pan-alpine, regional, local) and setting
aims for solving the problem

2. Define focus activities:

Definition of focus activities in main problem fields

98]

. Select appropriate approaches:

Assess which of the methodologies (including data need) fits with the aims of a focus activity

4. Prepare implementation:

Develop procedures to start selected focus activities

1. Problem analysis and setting aims has to reflect the situation in the pilot region. This analysis
requires the cooperation of stakeholders (agriculture, forestry, hunting & fishery, tourism, traffic,
landscape/nature protection, etc.). In this context it should be discussed if certain indicators (biotopes
or species) should be focussed on and how far functional connectivity can be integrated. Problem
analysis should be supported by geographical data (GIS) and other available data from administrations
and from scientific projects. If necessary data-bases have to be completed or improved (consistency,
quality). A sufficient data basis is important for a well supported analysis. At least three main analyses
should cover each pilot region: 1) An analysis of the still existing potential for connectivity (->
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preservation); 2) an analysis of barriers (ecological and anthropogenic) from local to European
relevance; 3) an analysis of the continuum between all types of protected areas and biodiversity hot
spots. If ever possible, the methods for these analyses should be strengthened and harmonised: Swiss
REN for potential connectivity, PEEN/REN Isére for barriers and ALPARC for the continuum
between protected areas. In this phase of the project, communication will be crucial (see Wok package
C of the Continuum Project).

2. Define focus activities: Establishing EN is a multi-level topic and a concentration on specific aims,
on areas with high need for action or on most effective measures will be necessary. Therefore, a broad
discussion on focus activities should be held with stakeholders in the pilot region. A feasibility study
should not be forgotten at this stage of the procedure. A debate on focus activities should include all
dimensions (pan-alpine, regional, local) independent of borders. In this context, other than purely
ecological arguments also need to be considered: Maybe a certain species of regional interest is
appropriate for the promotion of EN (flagship species) or some stakeholders are ready to implement
particular measures (e.g. some framers, tourist agencies or a hydropower company).

3. Select appropriate approaches: As far as aims and corresponding focus activities are tied,
appropriate methodologies have to be selected. Beyond the 4 approaches evaluated in this project, a
range of complementary methodologies should be considered (chapter 2.5.).

4. Prepare implementation projects: The last methodological step will consist in planning
implementation projects and measures. The procedure differs widely depending on the type of activity,
but the evaluation of the project with appropriate indicators has to be considered as well. In this phase
of the project, available experience from implemented measures will be helpful (see Work package B
of the Continuum Project).

Of corse this proposed procedure has to be tested and further improved in pilot regions.
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1. Introduction

1.1. Main problems identified regarding connectivity in the Alps

Question 1: What are the three most important problems when improving ecological connectivity in
the Alps?

All answers to question 1 see Appendix 3 of full WPA-report on http://www.alpine-ecological-
network.org)

The answers can be summarized under 5 topics:
a. Urban development, intensive land use

The Alps are a geographical entity with main-fold continuums of diversified natural habitats, most of
them still intact and well functioning in coherent ecological networks. More and more human
activities and constructions are interfering with ecological connectivity, especially in corridors.

As main problem is regarded the fragmentation of habitats due to human development in large alpine
valleys. Growing settlements, tourism and traffic infrastructures as well as intensive agriculture cause
barrier effects along the valleys for different taxa and degradation of landscape diversity and functions
(ecological and aesthetic). The expansion of settlements around cities is affecting more and more
valley slopes, which are often key habitats for many taxa. In suitable farmland, habitat quality is still
decreasing, and intensification caused a large-scale decline of many species inhabiting nutrient-poor
open land (e.g. birds, grasshoppers, butterflies, reptiles).

Another problem is a practical one, which relates to the topography of the area, and the distribution of
urbanized areas. Urban development and intensive land use is developing mainly in valley grounds.
Alpine valleys play a crucial role as connecting areas between protected areas, but also between
highland and surrounding lowlands. In many cases socio-economic pressure will render difficult the
implementation of ecological network in such areas.

b. River corridors

Catchments and rivers are key units for ecological connectivity. Main problems concerning
connectivity are:

« Hydropower infrastructures: Loss of longitudinal connectivity, habitat (and genetic) fragmentation
due to dam construction and change in the flow regime

o Land reclamation, flood protection: Loss of lateral connectivity, primarily through channel
regulation, floodplain modification

o Loss of vertical connectivity, primarily through the channel modification and flow regulation
(clogging, intense bio film development, lack of sediment transport, vertical incision of river
channel, hydrological decoupling from hill slope). Restoring the sediment regime in altered
systems is an important issue also identified by the EU Water Framework Directive

c. Institutional gaps: Coordination and information across political levels and interest groups
towards implementation of connectivity measures

Politicians and decision makers are rarely aware of consequences of biodiversity loss. Following, there
is no political will and not enough resources (money, land, humans) and local agreement for measures
(e.g. to allow natural dynamics). Thus, coordination, communication and information across political
levels (from regional to international) — concerned ministries, authorities and interest groups — are
essential for the implementation of connectivity measures. Ecological connectivity should be involved
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into the spatial planning system across regional and national borders. Concerned political and
administrative sectors as well as stakeholders should participate at the processes. In many countries
(e.g. in Austria), decision making is dependent of communities, and following, the implementation of
cross-border planning and measures is difficult, as community and economic interest do not fit with
regional concepts.

d. Scientific gaps: Methodology, heterogeneity of data background, open questions

To improve ecological connectivity in the Alps, the harmonization of different initiatives is needed.
Clear common goals are (still) missing and there are no answers for the following questions: where is
connectivity appropriate; for which taxa; how will ecological connectivity improve biodiversity and
ecological persistence. Knowledge on fauna, flora and habitats, evaluation tools, data sources,
methods, scales and references are very heterogeneous regarding different regions. There is also a lack
of theoretical knowledge concerning practical effects of connectivity on habitats or species
conservation.

It is necessary to make clear, who will set which standards for good/acceptable connectivity. This
includes the questions, which approach should be chosen for which situation and whether this
approach should be species (functional) or habitat (structural) orientated. The standards have to be
accepted by the scientific community as well as by practitioners and stakeholders.

e. Other items: invasive plants/diseases, climate change

Improvement of ecological connectivity in the Alps also improves the distribution of diseases and
“pests” and invasive plants along corridors.

Regarding the effects of climate change, the safeguard of lateral and altitudinal ecological continuums
will be a crucial element in adaptation to changing conditions for many species and populations,
mainly in urbanised areas and in areas of actual and potential tree-line.

1.2. Main types of areas where the Continuum Project should
focus on

Question 2: The connectivity project wants to act in a pragmatic way and work with areas where there
is a high need for connectivity and where measures for improving ecological connectivity are most
efficient. On what types of areas should the project focus?

All answers to question 2 see Appendix 3 of full WPA-report on http://www.alpine-ecological-
network.org

The answers (see table below) reveal a preference for safeguarding or improving connectivity mainly
in areas with high biodiversity (not only protected areas!), riverine systems, urbanised areas and areas
with high land use pressures, and less in large forest areas, around protected areas and in areas of
interest for PEEN.

Some experts recommend, that the project should focus on the identification of barriers within
important corridors and concentrate on such problem areas, or, inverse, focus on identifying still open
corridors and concentrate on their conservation.

On the other hand, some experts highlight the risks of pragmatic approaches: Ecological connectivity
cannot be simplified by setting territorial priorities or choosing some priority habitats or species.
Problem areas have to be found by quantitative analysis or by taking into account needs for
connectivity in a regional and local context, and pragmatic measures should not only be implemented
in areas with the lowest potential or (land use) conflicts.

Legend: Type of area: defined by the Platform Ecological network of the Alpine Convention
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Priority: h=high, m = medium, I=low

Type of area Priority | Comments
hi{mjl
Areas with high biodiversity values (e.g. Priority Conservation Areas PCA, NATURA
2000 sites) have a very important status for improving ecological connectivity in the Alps
since they work as core areas and connectivity areas.
A ith . S .
hire}iis wit The problem pressure is not so strong like in other areas: Priority areas are already
bi% diversit identified, data long-term monitoring led to good data availability, public awareness
Y towards biodiversity maintenance is often good, social acceptance for measurements is
values (Priority . . . . .
. 8 | 2 | 1 | increasing and some projects or attempts were already undertaken to increase connectivity.
Conservation . . . e
Areas (PCA) Nevertheless, an alpine-wide project could probably boost such initiatives as long as the
Natura 2000, maintenance of regional natural treasures is integrated.
etc.) High biodiversity regions contain important source populations, which have to be
preserved to improve ecological connectivity. Without maintaining habitats for source
populations, no dispersal will occur anywhere, even though measures are implemented in
other areas.
Riverine systems (including land strips on both sides) serve as key corridors for aquatic
and terrestrial organisms, matter (water, sediment, nutrients, organic matter), and energy
o (stream power). Thus, river-floodplain corridors can be considered as keystone ecosystems
Riverine for maintaining local and regional diversity and ecosystem processes. Furthermore, a
systems as correlation to densely populated low altitude areas exists. Since rivers are already existing
connectivity 7 13 | 1 | linear features, there is no debate about where to create a connectivity zones. An
el;ments of the amelioration of the existing situation can often easily be done. But measures are only
Imder efficient, if the immediate surroundings of rivers are considered.
andscape
There are two priorities to focus on: (1) to enlarge existing free-flowing sections, (2) to
focus on key "ecological nodes" (e.g. tributary confluences, backwater-main channel
intersections, alluvial zones) for enhancing connectivity.
Densely populated low altitude areas obviously concentrate a great part of the problems
Densel encountered and often build long continuous total barriers along valleys. Negative
o ulatye darcas | 6 13 |2 ecological effects because of high fragmentation are permanent and difficult to reverse.
bop . These areas cause problems to restore since the costs to install/maintain zones of
in low altitudes A . . . . .
connectivity are often very high and the social acceptance for connectivity projects might
be low.
In areas with intensive land use through agriculture, tourism and energy infrastructures
problem pressure is strong and fragmentation is high. Monocultures (especially in big
valleys), tourism and high wire cables are a big problem (e.g. for birds). But the impacts
through tourism and energy use are seasonal and generally reversible and permeability is
Areas with quite high. Traditional agricultural landscapes, which are of high interest for tourism, also
high pressure preserve elements of connectivity due to natural constraints.
Fhrough Surfaces with intensive agricultural use are degraded only temporally; the connectivity of
Intensive 6 | 3 | 1 | suchareas can be improved or restored and partial barrier effects are reversible.
agriculture,
tourism, energy Already smgll co'nnect.ivity‘ projects may substat}tially inprease the inter—linkqge .betwe':en
infrastructures, zones of high biological interest (e.g. expending semi natural structures in intensive
ete. agricultural land from 2% up to 4% might be a success. But including such measures in an
alpine wide strategy is impossible. It must be included into agro environmental subsidies
systems.
Areas with high land use pressures have often a high need for connectivity measures, but
such measures have, even with a high input of resources, very little chances for success.
Border areas are an important link to core areas (often large, long border) and ideal for
improving connectivity. Studies were carried out about the functioning of “membranes”
Borde.r areas of (borders, buffer zones of protected areas, etc.) for connectivity, particularly on larger (more
the existing 4 15 | - | detailed) scale. The problem pressure is medium because they are frequently less modified
protected areas than distant areas. Depending on the distance between borders of existing protected areas,
these zones can often easily be connected without huge investments in time and money.
Moreover, border zones often already act as connectivity areas for several species and
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habitats.

Areas linked to
large scale

European
networks such These areas should of course be included to use synergies. But no special efforts are
as PEEN, 4 | 3 | necessary as those areas are already inscribed in other networks. Many important reflexion
Alpine- needed at the start of the project have already been undertaken and much data is available,
Carpathian often already in the right format.
network (key
corridors),
IBAs etc.

Large-scale forest areas are supposed to be functional and in general, forests are increasing.
Large scale 3 |5 But disruption of the forest continua on valley slopes (e.g. by tourist infrastructures) can

forest areas

cause regionally problems for umbrella species, (e.g. the break down of capercaillie
populations) and creates barriers for wildlife.

Others

Future regime shifts as a consequence of average change in temperature and flow and an
increase in flow/temperature extremes (e.g. how to enhance ecosystem resilience, e.g. by
providing thermal refugia for many Alpine species during hot summers?

Areas with endangered species by the climate change and e. g. species of Birds Directive,
Habitats Directive, the Red List of the IUCN and the Red Lists in the different countries

Ecotones, transition areas, i.e. regions with (steep) environmental gradients (e.g.
forested/non-forested; sub alpine/alpine; wet/dry) to include rich habitat diversity, as
complementary areas to stable, large-scale habitat types (e.g. large forested areas) that
promote (umbrella) species requiring large home ranges or allow for (seasonal) dispersal

Still existing open and not/little urbanised areas of importance for connectivity between
pristine habitats for wildlife (key-corridors) have to be identified and safeguarded by
spatial planning with high temporal priority, especially in areas with a high pressure for
urbanisation.

1.3. Priorities

in setting aims for

improving connectivity in

different types of areas (general and specific)

Question 3. What are the most important aims which can be reached by improving ecological
connectivity in the Alps? Please set priorities and give reasons for general aims and specific aims

All answers to question 3 see Appendix 3 of full WPA-report on http://www.alpine-ecological-

network.org
priority
General aims Comments
h |m|l
It would be most appropriated to improve both, habitat connectivity and connectivity
for specific species or populations as it includes both, the species and the habitat
approach. But it is the most difficult as most complex aim.
lmprove both, Habitat connectivity is especially needed for plants, fungi and smaller animals,
habitat whereas larger animals and birds need a connectivity for specific species or
connectivity and 12 | 1 | o | populations (e.g. stepping-stones, corridors). Connectivity is species-specific and

connectivity for
specific species or
populations

therefore habitat connectivity per se is not something to always favour. Often we do
not have information for all species and therefore we have to rely on habitat
connectivity as a surrogate.

In general the habitat approach is suitable to find connectivity need for most species.
For some species the population level has to be considered for finding their needs of
connectivity. Selected species are appropriate for working in specific areas. To focus
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on selected species may be in contradiction to integrated landscape analysis.
This aim guarantees a general approach with selected species.
Diverse habitat types offer niches for a large set of species, while corridors in-between
provide areas for dispersal (-> range shifts)
The most important reason for species extinction or population decline is habitat loss.
The negative impact of fragmentation on populations is in most cases accompanied
with habitat loss. In real life, there are only very few examples that show population
Improve/preserve extinction or decline as a result of pure fragmentation processes. Therefore, I argue
habitat diversity 4 |2 that the ecological continuum project should focus strongly on the quality of habitats.
and connectivity And the most sensitive habitats in the Alps (e.g. nutrient-poor, extensively used
between habitats meadows, dry meadows) are often not covered with protected areas.
Preserving, or even better improving habitat diversity includes the protection of
endangered species and of (today) common species living in these habitats. It’s a more
complete approach and should be preferred of the pure species approach. But the
specious approach should be used well directed and related to specific regions. But it is
always an important aspect of a general, landscape-oriented approach.
Improve / Would be better than nothing, but preserving the connectivity would more or less just
preserve habitat keep the status quo. However, many conservationists would prefer a ‘“habitat
connectivity for 1 0 approach” over a “species (flagship) approach”
(endangered) . .. . . .
. . Increasing connectivity may also facilitate the exchange of non-native species.
species or (iso-
lated) populations
Prevent "common" biodiversity erosion through global climatic changes and increase
ecosystem resilience (e.g. re-colonization potential after major disturbance events),
maintain biodiversity at both local and regional scales. Allow for environmental
dynamics within conservation/connectivity areas (-> ecological and/or evolutionary
processes).
cher general Connectivity of large area habitats (e.g. forest) and line-like habitats (e.g. freshwater).
aims
Increasing the degree of connectivity between contrasting ecosystems (e.g. land-water,
high Alpine and lowlands; hillslope-alluvium; etc.). The link between the contrasting
systems is very crucial, e.g. for less productive systems the link to highly productive
systems is very important.
Information of the public and authorities.
Priority
Specific aims Comments
h | m
With the overcoming of ecological barriers many problems can probably be solved and
it's particularly important regarding needs of measures. It seems that e.g. large
Identify and carnivores can travel far distances through areas that are under high pressure
overcome (population). The real problems seem to be the total ecological barriers. If need be,
important 6 |3 there could be a focus on priority taxa groups. I consider this as a methodological
ecological barriers aspect.
(terrestrial and
aquatic) This point is probably a sub-aspect of the following aim. The question of ecological
barriers must in any case be implemented in the reflections of the connectivity in and
between protected areas.
The focus only on already existing conservation areas will be not enough. The
presently protected areas mostly cover habitats at high altitudes that are less
Focus on endangered than lower lands. Also, nature reserves must not necessarily contain the
connectivity in important source populations (e.g. farmland birds, insects). Corridors should be
and between 6 |2 completed by potential source areas (as at least priority conservation areas are assumed
protected areas to be).
and priority
conservation areas To focus on connectivity in and between protected areas is very important because
good data is available, high social acceptance, good monitoring possibilities. Protected
areas have a high biological interest (that’s why they are protected) and linking them in
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an appropriate way would clearly improve their quality.

It not only a matter of scale but also of system dynamics (i.e. land-use change within
and between protected areas differs)

The project should try to aim higher and focus on the connectivity of habitats and one
should avoid fragmenting the landscape further. However, when it comes to restoring
or improving connectivity, the project should do it for the species depending on it.

Obviously, the choice is clear if one has to choose what to protect, a very connected or
a very fragmented landscape, without knowing anything about the habitat and the
species. But the answer is not that simple when one has to set priorities, and the
persistence of many species is at play. I would focus on particular species that are a)
protected by legislation, b) representative of the Alps, and c) threatened by habitat loss
and fragmentation at a particular scale. Some of these species would have connectivity
needs at a Pan-European scale, others at the scale of the Alps, some at the National
level, others within smaller protected areas.

- Mainly aquatic; e.g. “Bodensee-Seeforelle”, long-distance migrating species like
salmon or Hucho hucho

- Umbrella species, large carnivores, large herbivores
Focus on priority
species (groups):
which ones? 4 | 2 | 1| - Birds, amphibians and reptiles

- Insects: butterflies

- Vegetation: dry meadow species

To keep the level of complexity at a reasonable level, we will have to focus on priority
species (groups; by the way: “focussing on priority species” is more a strategy than an
aim). Criteria for selecting the species are:

- requirements of species to habitat quality and spatial distribution (species with high
demands that may serve as umbrella species)

- species of conservation concern

- species, for which the region has a special responsibility (endemic species, hosting a
high proportion of European or World population)

There are already many attempts to select species of special concern. The Continuum
Project should rely on this work, i.e. regarding the lists of priority species of birds
(Keller & Bollmann, 2004) or species for which a region has a high responsibility
(endemic species). Identify and overcome important ecological barriers are also
important aims.

Improve
connectivity for
the survival of
large carnivores

There are problems with connectivity (large carnivores still migrate in the Alps), but
2 | 0 | 4| with social acceptance. At I local /regional context, the social acceptance of such
projects would be quite low.

Promotion for extensive exploitation in agricultural areas

Identify existing corridors and man made barriers. Ecological network concept should
be broad enough taking into account existing areas where nature can move and man
made structures which are hindering possible movement. In first cases the activities are
focused to conservation principles in the second one to the restoration measures. We
mustn’t forget that our aim are ecosystems and not only particular species. If we are
looking one group we can easily fall into the trap when a corridor for one species
becomes a barrier for another.

Other specific
aims

Improve connectivity in “normal landscapes” (valleys and slopes).

Additional comments are concerning the prioritisation (hierarchy) of aims. The prioritisation is seen as
problematical in following terms:

o The general aims incorporate the priority aims for designing ecological networks. Under local
conditions (e. g. in case of migration corridors for endangered species) the aims should be
specified. Specific aims should contain the preservation and improvement of habitats of
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endangered species in the focus of connectivity, in and between protected and priority areas. There
are the existing potentials for quick efforts of implementation.

o Indeed the problem is more complex regarding that landscape is composed by interactive systems
within a given ecological potential, which is itself more or less modified (disturbed) by human
transformation. More important than priority aims (species and areas) is a tool for analysing the
existing ecological potential for connectivity.

« However, it is not clear if lack of connectivity is currently a problem. Connectivity has become
fashionable and currently there is an interest in connecting elements that may not require
connections; this may also have negative consequences. Good planning, after a proper analysis of
fragmentation effects, is required.

« All aims have to be considered together. It is not useful isolate specific aims, especially the
concentration only on protected areas.

o Selected species are needed regarding protection (high need), monitoring and also PR
(communication).

1.4. Achievements of a mid-term connectivity project: visions of
the experts

11. Your personal vision: what would be the greatest success of the connectivity project at its
supposed end after 5 years?

All answers to question 11 see Appendix 3 of full WPA-report on http://www.alpine-ecological-
network.org

This question should give some indication on priorities in view of a following main project. The
expressed visions can be pointed out along four axes:

a. Establish and improve Alp-wide databases for applying in cartography, conceptual work
and monitoring:

To develop, at alp-wide scale (-> at the catchment, subcatchment scale) a spatially explicitand
comparative GIS data-base with relevant data concerning ecological networks as a working tool
(minimum 1:100 000) for planning, modelling, monitoring etc. in areas of main interest (e.g. protected
areas with extension zones). Such data should focus on key environmental pressures (present and
future), on selected biota (e.g. fish, amphibians, mammals, birds, some insect groups), but also a
catalogue of localised projects.

Applications of such databases could be: To develop maps, which can help to build understanding
about the rational of the continuum, specially in light of the climate change, or an ecological risk map
for the Alps that identifies areas that are at high future risk but play important roles (similar to the
"red" zones for natural disasters). To come up with common baselines for main connectivity axes (and
first examples how to preserve/improve/restore connectivity along such axes and with clear
recommendations on how to set priorities in increasing connectivity among the various core areas.

b. Identify main problem areas:
« the most important problems (and information of the responsible managing authorities),

o the main lacks of knowledge needed and development of a pan-alpine scientific project on the
functional aspects of connectivity, both aquatic and terrestrial,

« human-induced ecological barriers (e.g. highways, settlements) for the entire alpine arc and several
projects to overcome these barriers are launched/ started or already done.
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Focus on main concerns (not complete):

A clear vision for

the rivers an the restoration of links between watercourses, wetland and lakes;

the large carnivores and the installation of quiet protected large areas for ungulates and big
carnivores and the connection of isolated populations, especially of ungulates and big carnivores;

how to deal with the intensification in the farmland in the Alps (e.g. by changing the system of
subsidies in a way to improve habitat quality for endangered farmland species);

improving connectivity of open habitats and permeability of open habitats for forest or ecotone
species;

migrant birds and migrant routes (“footpath”- and feeding areas) and ecological networks for
endangered amphibians.

d. Build up awareness of public, stakeholders and decision- & policy-makers

Awareness will be improved

by realising projects in regional/national contexts, which are based on participatory processes (e.g.
advisory board, stakeholder platform for discussions) and successfully supported by locals (policy,
economy, population);

by integrating ecological connectivity topics in national policies and implementations strategies
(e.g. national strategies for conservation biodiversity) and by harmonizing the implementation
possibilities in the authorities of the various countries in the Alps;

by arguing with concrete data and facts (on rapid changes in the Alps), and using (interactive)
visualisation tools (examples are in use!) and maps for presenting the need for ecological
networks.

The Continuum Project will be known

by the dissemination of proposed measures to persons engaged in nature conservation and
protection areas management

by triggering a few demonstration projects that will apply the proposed approaches, and to develop
a clear strategy on how to assess the success of the "connectivity projects", resp. by implementing
of appropriate measures to establish ecological corridors in pilot areas, and proof of their (re-
gained) functionality (i.e. gene flow!), in particular where formerly connected species occurrences
had been interrupted owing to fragmentation and/or (human-induced) barriers

by supporting stakholders in applying the most suitable methods.

However, the Continuum Project may act as moderator between different groups of interest and
pushes the process of implementation. Communication and the involvement of local stakeholders and
practitioners is one of the most important actions, which should be undertaken in this context. Further
the ECONNECT-Project (www.econnect.org) may act as project manager/coordinator and initiator for
the harmonisation of monitoring methods, elaboration of common standards, facilitator of the
exchange between stakeholders, and communicator of methods of “good practise”. At all three levels,
the question of the coordination seems to be important. Not to be neglected are the legal and
organisational differences within and between theAalpine countries.
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2. Theories and approaches used to design and
implement ecological networks in the Alps

2.1. Biodiversity vision for the Alps (WWF)

Source: WWF (2006): A biodiversity Vision for the Alps. Proceedings of the work underatken to
define a biodiversity vision for the Alps. Technical Report. WWF European Alpine Programme,
Milano (unpublished).

Goals

Representation of natural communities within conservation landscapes / protected areas networks;
Maintenance/restoration of viable populations; Maintenance/restoration of ecological and evolutionary
processes; Conservation of blocks of natural habitats

Methodology

Methodology for the identification of connection areas: In the development of the biodiversity vision
for the Alps, high biodiversity areas and connection areas were areas to focus on and they were
identified purely on their biological values. A workshop with biodiversity experts (scientists) and
observers (who work on policy and implementation issues) was the key event of the process. Their
task was to identify priority areas for a taxon or a habitat type, corridors among the priority areas and
preliminary long-term goals for the priority areas themselves.

The identification of main potential areas was coordinated with the ALPARC initiative (Chapter 2.2.).
While the ALPARC approach identified corridors at a more precise scale (based mainly on land use
and habitats), WWF defined "macro-corridors" or "main potential connection areas" at a rough, non-
detailed scale and only approximately located (based mainly on species). Both existing (functional)
and potential (no longer functioning but needed and possible to restore) connection areas were
considered.

The connection areas have been identified according to experts' knowledge and experience (expert
approach) and based on certain given criteria, through a workshop and through further consultations
with experts. The intention was to capitalize on what already exists and to maximise synergies. Thus,
it had to take into consideration other initiatives: National Ecological Networks, PEEN, NATURA
2000.

The geographic scope of analyses and mapping was the entire alpine range according to the
boundaries defined by the Alpine Convention. The regions adjacent to the Alps were also considered
as a necessary geographic addition for the identification of connection areas between the Alps and
their surroundings. Three principles were defined according to which connection areas could be
identified, and which could be integrated into the experts approach: 1. Ecological need, 2. Feasibility
and opportunity, 3. Po