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EDITORIAL

Towards an ecologically sustainable strategy of nature protection and spatial planning

ALPBIONET2030 identified, analyzed and described the Alpine environmental context of ecological connectivity and wildlife management and addressed
an issue that is crucial for sustainability: mediation of human-nature conflicts.

The Alps are a central region of Europe, offering, according to stakeholder groups, widely varying experiences: for some, they represent an obstacle to
free mobility, freight and transports, for others they offer a playground for sports and touristic activities. In the minds of many, the Alps also embody a
territory of culture, mystery and mountain legends, and this image is bolstered by publicity, which enhances the appeal of this region. Last but not least,
the Alps provide living space for locals, and their lives and are subject to the activities of an significant “week-end population” mostly arriving from the
important urban agglomerations around the Alps.

The project identified this urban development around the Alps, including its associated infrastructure belt and related economic impacts, which is quite
extensive in many areas, as one of the major reasons for ecological connectivity fragmentation isolating the Alps from its periphery and neigh-
bouring mountain ranges.

Although the Alps are exposed to intensive human use that threatens nature conservation and the protection of ecosystems, these activities are nev-
ertheless mostly concentrated in a restricted number of inner Alpine valleys and touristic hot spots. This concentration is, on the one hand, a threat to
such intensively used areas exposed to high impacts on nature; on the other hand, it is an opportunity for the conservation of other sites that are not yet
fragmented and are still ecologically valuable.

ALPBIONET2030 tried to bring all these aspects together to illustrate the current situation of connectivity and to elaborate, through the maps presented
in this Atlas, a concrete foundation for planning a sustainable strategy of land use in the Alpine Space. The project integrated essential factors of such
a strategy by defining Strategic Alpine Connectivity Areas (SACA) with a specially dedicated tool (JECAMI 2.0}, evaluating wildlife management and hu-
man-nature conflict management aspects and generating recommendations. The extent of the project encompassed, for the first time in this thematic
field, the whole area of the European Strategy of the Alpine Region (EUSALP).

This Atlas, one of the main outputs of ALPBIONET2030, illustrates, explains and projects Alpine ecological connectivity with all its crucial elements for
an audience that includes experts and various stakeholders as well as a broader public. It can and should be used for further policy and spatial planning
activities in the Alpine countries by national and regional governments and EU bodies. The maps have been developed to be integrated into long term
strategies of the Alpine Space - especially by the Alpine Convention and within the macro-regional strategy of the Alpine Region.

Functioning Alpine ecosystems are still possible - if policy is enacted now for the preservation of the last non-fragmented habitats, responsible planning
and, where needed, restoration measures and establishment or enlargement of protected or differently managed areas.

The Alpine Space Programme delivered, through the project ALPBIONET2030, a tool for such a sustainable Alpine environmental policy.

Guido Plassmann
ALPARC (Lead Partner)







Summary

The ALPBIONET2030 project followed a series of dif-
ferent initiatives and projects completed during the
last 10-15 years dealing with the topic of ecological
connectivity in the Alps (see publication ‘Alpine Na-
ture 2030" from 2016 which summarizes these ini-
tiatives).

ALPBIONET2030 investigated for the first time, on
a spatially explicit level, where and to what extent
the Alpine territory is suitable for ecological con-
nectivity. It carried out a GIS based spatial analysis
for the overall area of the European Macro-region-
al Strategy for the Alps (EUSALP). The methodolo-
gy applied used different indicators with relevance
for ecological connectivity; they are summarized
in the so-called Continuum Suitability Index (CSI).
Both methodology and results of the analysis can be
found under www.jecami.eu .

As a result of the analysis, three different types of
Strategic Alpine Connectivity Areas (SACA] were de-
fined: Ecological Conservations Areas (category 1),
Ecological Intervention Areas (category 2) and Con-
nectivity Restoration Areas (category 3). The concept
behind this categorization is that areas that are still
valuable should be protected [Ecological Conser-
vations Areas (category 1), their habitat conditions
should be improved and their surface probably ex-
panded. Ecological Intervention Areas (category 2]
are those with conditions difficult for wildlife but
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also with realistic potential for improvement. Con-
nectivity Restoration Areas (category 3) are mainly
the large Alpine valleys with high human impact,
intensive land use and major barriers, where only
specific restoration measures can help to improve
the conditions of ecological connectivity. The proj-
ect’s primary output is a map showing both the main
barriers to ecological connectivity in the Alps and to-
wards the EUSALP area and the main connectivity
areas and ecological corridors through the Alps and
towards the neighbouring mountain areas.

Achiefresult of the JECAMI analysis is the identifica-
tion of ‘white areas’ where none of the three defined
indicator sets applies - if compared with the land
use pattern, these areas belong to the territories
intensively used by agriculture. At a regional level,
restoration and connectivity measures for valuable
habitats are being implemented in those areas. The
impact of these measures, however, needs to be ex-
panded in order to develop relevance for Alps-wide
ecological connectivity. Biotopes and areas with
high ecological value covering surfaces significantly
larger than 100 hectares would be necessary to re-
store elements of connectivity in those areas. Within
ALPBIONET2030, different Pilot Working Regions in
Slovenia, ltaly, France, Austria and Germany were
involved to test how the Strategic Alpine Connec-
tivity Areas approach fit for their territory and what
perspectives arose from project findings. In addition,
interesting examples of regional and local measures
for ecological connectivity were carried out.

ALPBIONET2030 aimed to integrate the human as
well as the nature and wildlife perspectives. That
is why a detailed analysis of the different hunting
systems and traditions of the Alpine countries was
completed. The results show that species distribu-
tion and their treatment by the different regional or
national hunting management systems significantly
affect ecological connectivity.

A particular focus was set on exploring human -
nature conflicts in different settings and constella-
tions - both when human activities impact wildlife
needs and vice versa. The perception of nature and
wildlife often follows traditional behaviour patterns,
and intensive communication and awareness rais-
ing is needed to find solutions for successful human
- nature co-existence. Overall, the project ALPBIO-
NET2030 creates a reliable scientific basis for inte-
grative Alpine wildlife and habitat management for
the next generation.
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Résume

Le projet ALPBIONET2030 fait suite a une série
d'initiatives et de projets sur le theme de la connec-
tivité écologique dans les Alpes au cours des 10 a
15 derniéres années (voir la publication « Alpine
Nature 2030 » de 2016 qui résume ces initiatives).

ALPBIONET2030 a étudié pour la premiére fois a un
niveau spatial explicite ou et dans quelle mesure le
territoire alpin est compatible avec une connectivi-
té écologique. Dans le cadre du projet a été réali-
sée une analyse spatiale SIG pour l'ensemble de la
zone de la Stratégie macro régionale européenne
pour les Alpes (SUERA]. La méthodologie appli-
quée utilise différents indicateurs pertinents pour
la connectivité écologique qui sont résumés dans
le Continuum Suitability Index (CSI). La métho-
dologie et les résultats de l'analyse peuvent étre
consultés sur www.jecami.eu .

L'analyse a permis de définir trois types diffé-
rents de zones stratégiques de connectivité alpine
(SACA) : Zones de conservation écologique (caté-
gorie 1), zones d'intervention écologique (catégorie
2) et zones de restauration de la connectivité (ca-
tégorie 3). La réflexion derriére est qu'il faut proté-
ger les zones qui ont encore de la valeur (zones de
conservation écologique (catégorie 1), y améliorer
les habitats et si possible en étendre la surface.
Les zones d'intervention écologique (catégorie 2]
sont celles qui présentent des conditions difficiles

pour la faune, mais un potentiel d’amélioration
réaliste. Les zones de restauration de la connec-
tivité (catégorie 3) sont principalement les grandes
vallées alpines a fort impact humain, a occupation
intensive des sols et avec des barriéres majeures.
Dans ces zones seules des mesures de restaura-
tion distinctes peuvent contribuer a améliorer les
conditions de la connectivité écologique. Le résul-
tat principal du projet est une carte montrant a la
fois les principaux obstacles a la connectivité éco-
logique dans les Alpes et vers la zone SUERA et
les principales zones de connectivité et corridors
écologiques a travers les Alpes et vers les zones de
montagne voisines.

L'un des principaux résultats de l'analyse du JE-
CAMI est lidentification de " zones blanches " ou
aucun des 3 ensembles d'indicateurs définis ne
s'applique - concernant les types d'utilisations
des sols, ces zones correspondent aux territoires
utilisés de maniére intensive par l'agriculture. Au
niveau régional, des mesures de restauration et
de connectivité des habitats a haute valeur écolo-
gique sont mises en ceuvre dans ces zones. L'im-
pact de ces mesures doit toutefois étre étendu afin
de développer leur pertinence pour la connecti-
vité écologique a l'échelle des Alpes. A minima
des biotopes et des zones de grande valeur éco-
logique d'une superficie nettement supérieure a
100 hectares seraient nécessaires pour rétablir
des éléments de connectivité dans ces zones. Au
sein d'’ALPBIONET2030, différentes régions pilotes
de Slovénie, d'ltalie, de France, d'Autriche et d'Al-
lemagne ont été impliquées pour tester comment
'approche des zones stratégiques de connectivité
alpine s'adapte a leur territoire et quelles perspec-
tives découlent des résultats du projet. En outre,
des exemples intéressants de mesures régionales
et locales de connectivité écologique ont été réa-
lisés.

ALPBIONET2030 a souhaité intégrer a la fois la
perspective humaine et la perspective de la nature
et de la faune sauvage. C'est pourquoi une analyse
détaillée des différents systemes et traditions de
chasse des pays alpins a été entreprise. Les résul-
tats montrent que la répartition des especes et leur
traitement par les différents systémes régionaux ou
nationaux de gestion de la chasse affectent consi-
dérablement la connectivité écologique.

Un accent particulier a été mis sur U'exploration des
conflits entre 'homme et la nature dans différents
contextes et constellations, a la fois lorsque les ac-
tivités humaines ont un impact sur les besoins de
la faune sauvage et vice versa. La perception de la
nature et de la faune suit souvent les modéles de
comportement traditionnels et une communication
et une sensibilisation intensives sont nécessaires
pour trouver des solutions pour une coexistence
réussie entre 'lhomme et la nature. Le projet ALP-
BIONET2030 constitue une base scientifique fiable
pour une gestion intégrée de la faune et de la flore
alpine et des habitats pour la prochaine génération.


http://www.jecami.eu

Zusammenfassung

Das Projekt ALPBIONET2030 folgt einer Reihe von
verschiedenen Initiativen und Projekten der letzten
10-15 Jahre, die sich mit dem Thema dkologische
Vernetzung in den Alpen befassen (siehe Publika-
tion "Alpine Nature 2030" von 2016, die diese Initia-
tiven zusammenfasst).

ALPBIONET2030 untersuchte erstmals auf einer
raumlich expliziten Ebene, wo und in welchem
Umfang einzelne Gebiete der Alpen fir 6kologische
Vernetzung geeignet sind. Im Rahmen des Pro-
jekts wurde eine GIS-basierte Raumanalyse fir
das Gesamtgebiet der Europdischen Makro-Re-
gionalen Strategie fur die Alpen (EUSALP) durch.
Die angewandte Methodik verwendet verschiedene
Indikatoren mit Relevanz fir die okologische Ver-
netzung, die im sogenannten Continuum Suitability
Index (CSI) zusammengefasst sind. Sowohl die Me-
thodik als auch die Ergebnisse der Analyse finden
Sie unter www.jecami.eu .

Als Ergebnis der Analyse wurden drei verschiedene
Arten von Strategic Alpine Connectivity Areas
(SACA] definiert: Ecological Conservations Areas
(Kategorie 1], Ecological Intervention Areas (Kate-
gorie 2) und Connectivity Restoration Areas (Kate-
gorie 3). Dahinter steht die Uberlegung, dass
noch wertvolle Flachen geschiitzt werden sollten
Ecological Conservations Areas (Kategorie 1), die
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dortigen Lebensraumbedingungen verbessert und
ihre Flache wenn mdglich erweitert. Ecological
Intervention Areas (Kategorie 2] sind Gebiete mit
schwierigen Bedingungen fir Wildtiere, aber rea-
listischem Verbesserungspotenzial. Connectivity
Restoration Areas (Kategorie 3) sind vor allem die
groflen Alpentaler mit hoher menschlicher Pra-
senz, intensiver Landnutzung und bedeutenden
Barrieren, bei denen nur spezifische Ver-
besserungsmafnahmen dazu beitragen kdnnen,
die Bedingungen der d&kologischen Vernetzung
zu verbessern. Das Hauptergebnis des Projekts
ist eine Karte, die sowohl die wichtigsten Hinder-
nisse fur den dkologischen Verbund in den Alpen
und im Grenzbereich zum EUSALP-Gebiet als auch
die wichtigsten Verbundgebiete und dkologischen
Korridore durch die Alpen und in Richtung der be-
nachbarten Berggebiete darstellt.

Ein Hauptergebnis der JECAMI-Analyse ist das
Aufzeigen von "weiflen Flachen”, bei denen keiner
der 3 definierten Indikatorsatze zutrifft - im Ver-
gleich zum Landnutzungsmuster gehdren diese
Flachen zu den Gebieten, die von der Landwirt-
schaft intensiv genutzt werden. Auf regionaler
Ebene werden in diesen Gebieten Maf3nahmen
zur Wiederherstellung und Vernetzung wertvoller
Lebensraume durchgefiihrt. Die Auswirkungen
dieser Maflnahmen missen jedoch verstarkt
werden, um die Relevanz fir die alpenweite 6ko-
logische Vernetzung zu entwickeln. Zumindest Bio-
tope und Gebiete mit hohem ¢kologischem Wert,
die deutlich gréfler als 100 Hektar sind, waren
notwendig, um Elemente der Vernetzung in die-
sen Gebieten wiederherzustellen. Im Rahmen
von ALPBIONET2030 wurden verschiedene Pilot-
arbeitsregionen in Slowenien, ltalien, Frankreich,
Osterreich und Deutschland einbezogen, um zu
testen, wie der Ansatz der Strategic Alpine Con-
nectivity Areas fur ihr Gebiet geeignet ist und wel-
che Perspektiven sich aus den Projektergebnissen

ergeben. Darlber hinaus wurden interessante
Ansatze fur regionale und lokale Mafinahmen zur
okologischen Vernetzung durchgefihrt.

ALPBIONET2030 hatte zum Ziel sowohl die
menschliche wie auch die Perspektive der Natur
und der Tierwelt zu integrieren. Deshalb wurde
eine detaillierte Analyse der verschiedenen Jagd-
systeme und -traditionen der Alpenlander durch-
gefihrt. Die Ergebnisse zeigen, dass die Ver-
teilung der Arten und ihre Behandlung durch die
verschiedenen regionalen oder nationalen Jagd-
managementsysteme die 0kologische Vernetzung
erheblich beeinflussen.

Ein besonderer Schwerpunkt lag auf der Er-
forschung von Mensch-Natur-Konflikten in ver-
schiedenen Umgebungen und Konstellationen
- sowohl wenn menschliche Aktivitaten die Be-
dirfnisse der Tierwelt beeinflussen als auch um-
gekehrt. Die Wahrnehmung von Natur und Wild-
tieren folgt oft traditionellen Verhaltensmustern
und eine intensive Kommunikation und Bewusst-
seinsbildung ist notwendig, um Ldsungen fir eine
erfolgreiche Mensch-Natur-Koexistenz zu finden.
Insgesamt schafft das Projekt ALPBIONET2030
eine verlassliche wissenschaftliche Grundlage fur
ein integratives alpines Wild- und Lebensraum-
management fir die nachste Generation.
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Riepilogo

Il progetto ALPBIONET2030 segue una serie di ini-
ziative e progetti degli ultimi 10-15 anni sul tema
della connettivita ecologica nelle Alpi (si veda la
pubblicazione "Alpine Nature 2030" del 2016 che
riassume queste iniziative).

ALPBIONET2030 ha indagato per la prima volta ad
un livello spaziale specifico, dove e in che misura
il territorio alpino & adatto alla connettivita ecolo-
gica. Ha effettuato un'analisi spaziale basata sul
sistema GIS per l'area complessiva della Strategia
Macroregionale Europea per le Alpi [EUSALP). La
metodologia applicata utilizza diversi indicatori ri-
levanti per la connettivita ecologica, riassunti nel
cosiddetto “Continuum Suitability Index” (CSI). Sia
la metodologia che i risultati dell'analisi sono di-
sponibili sul sito www.jecami.eu .

Come risultato dell'analisi sono stati definiti tre
diversi tipi di” Strategic Alpine Connectivity Are-
as” (SACA): Aree di conservazione ecologica (ca-
tegoria 1), Aree di intervento ecologico (categoria
2) e Aree di ripristino della connettivita (categoria
3). La riflessione di base & che le aree che sono
ancora intatte devono essere protette (Ecological
Conservations Areas (categoria 1), le loro condi-
zioni di habitat devono essere migliorate e la loro
superficie addirittura estesa. Le aree di intervento
ecologico (categoria 2) sono quelle con condizioni
difficili per la fauna selvatica, ma con un potenzia-

le di miglioramento realistico. Le Aree di Restauro
della Connettivita (categoria 3) sono principalmen-
te le grandi valli alpine occupate da insediamenti
umani che comportano un uso intensivo del terri-
torio e costituiscono le principali barriere. Qui solo
misure di ripristino specifiche possono ripristinare
la connettivita ecologica.

Il principale risultato del progetto & una mappa
che mostra sia le principali barriere alla connet-
tivita ecologica nelle Alpi e nell'area EUSALP e le
principali aree di connettivita e corridoi ecologici
attraverso le Alpi e verso le aree montane limitrofe.

Un risultato fondamentale dell'analisi JECAMI ¢ la
presenza delle "white areas” dove non & applicabi-
le nessuno dei 3 indicatori definiti - se confronta-
to con la tendenza di utilizzo del territorio, queste
aree corrispondono ai terreni intensamente utiliz-
zati dall'agricoltura. A livello regionale, in queste
aree sono in corso di attuazione misure di ripristi-
no e di connettivita per gli habitat piu importanti.
L'impatto di queste misure, tuttavia, deve essere
ampliato per diventare rilevante per la connettivita
ecologica a livello alpino. Almeno i biotopi e le aree
ad alto valore ecologico di dimensioni significati-
vamente superiori a 100 ettari dovrebbero essere
soggette a interventi di ripristino della connettivita.
Nell'ambito di ALPBIONET2030 sono state coinvol-
te diverse regioni di lavoro pilota in Slovenia, Ita-
lia, Francia, Austria e Germania per testare come
['approccio “Strategic Alpine Connectivity Areas” si
adatta al loro territorio e quali prospettive derivano
dai risultati del progetto. Inoltre, sono stati adotta-
te interessanti misure regionali e locali per la con-
nettivita ecologica.

ALPBIONET2030 ha voluto integrare la prospettiva
umana con quella della fauna selvatica e della na-
tura. Per questo motivo e stata effettuata un‘analisi
dettagliata delle diverse tradizioni venatorie dei pa-

esi alpini. | risultati mostrano che la distribuzione
delle specie e il loro trattamento da parte dei diver-
si sistemi di caccia regionali o nazionali hanno un
impatto significativo sulla connettivita ecologica.

Un'attenzione particolare & stata rivolta all'esplo-
razione dei conflitti uomo-natura in diversi con-
testi: quando le attivita umane hanno un impatto
sulle esigenze della fauna selvatica e viceversa. La
percezione della natura e della fauna selvatica se-
gue spesso modelli di tradizionali, per questo & ne-
cessaria un'intensa campagna di comunicazione e
sensibilizzazione per trovare soluzioni per una po-
sitiva coesistenza uomo-natura. Nel complesso, il
progetto ALPBIONET2030 crea una base scientifica
affidabile per una gestione integrata della fauna e
degli habitat alpini per la generazione futura.
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Povzetek

Projekt ALPBIONET2030 je sledil nizu razli¢nih po-
bud in projektov, ki so v zadnjih 10-15 letih obrav-
navali temo ekoloSke povezljivosti v Alpah (povzetek

teh pobud si lahko ogledate v publikaciji »Alpine
Nature 2030« iz leta 2016).

Projekt ALPBIONET2030 je prva izrecno prostorska
raziskava, ki Zeli opredeliti, kje in v koliksni meri
ozemlje Alp ustreza kriterijem ekoloSke povezlji-
vosti. V okviru projekta je bila na podlagi geograf-
skega informacijskega sistema opravljena prostor-
ska analiza celotnega obmocja evropske Strategije
za Alpsko makroregijo (EUSALP). Uporabljena me-
todologija je uposStevala razlicne kazalnike, ki so
pomembni za ekoloSko povezljivost in so povzeti v
tako imenovanem indeksu ustreznosti kontinuuma
(CSI - Continuum Suitability Index). Také metodo-
logijo kot rezultate analize si je mogoce ogledati na
strani www.jecami.eu.

Na podlagite analize so bile opredeljene trirazli¢ne
kategorije strateskih obmocij za ekolosko povezlji-
vost v Alpah [SACA - Strategic Alpine Connectivity
Areas): ekoloSka ohranitvena obmocja (kategorija
1), ekoloska intervencijska obmodja (kategorija 2)
in obmocja obnavljanja povezljivosti (kategorija 3).
Ta razvrstitev v kategorije temelji na prepricanju,
da je treba ekoloSka ohranitvena obmodja (katego-
rija 1), ki so v razmeroma dobrem stanju, zavaro-

vati, izboljSati pogoje v njihovih habitatih in jih po
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moznosti razsiriti. Ekoloska intervencijska obmo-
¢ja (kategorija 2) so obmocja z neugodnimi pogoji
za prosto zZiveCe Zivali, a z realisticnimi moznostmi
za izboljSanje. Obmocja obnavljanja povezljivosti
(kategorija 3) pa so ve¢inoma &iroke alpske doline
z mocnim ¢loveSkim vplivom, intenzivno rabo tal
in velikimi ovirami; v teh obmocjih je mogoce le z
namenskimi obnovitvenimi ukrepi izboljSati pogoje
za ekolosko povezljivost. Glavni rezultat projekta je
zemljevid, ki prikazuje po eni strani glavne ovire za
ekolosko povezljivost v Alpah in v obmocju EUSALP,
po drugi strani pa tudi glavna podrocja povezljivosti
in ekoloSke koridorje v Alpah in v smeri sosednjih
gorskih obmocij.

Glavni rezultat analize z orodjem JECAMI je opre-
delitev »belih obmoCcij«, katerim ne ustreza nobe-
den izmed opredeljenih treh nizov kazalnikov: Ce
jih primerjamo z zemljevidom rabe tal, ugotovimo,
da gre za zemljica z intenzivno kmetijsko rabo. Na
regijski ravni so bili v teh obmodjih izvedeni ukrepi
za obnovo povezljivosti in habitatov. Vendar bo treba
te ukrepe razsiriti, da bodo lahko pomenljivo vpli-
vali na SirSo ekolosko povezljivost v Alpah. Vsaj v
biotopih in obmodjih z visoko ekolosko vrednostjo,
ki so vecja od 100 hektarjev, bi bilo nujno obnoviti
elemente povezljivosti. V okviru projekta ALPBIO-
NET2030 so bile razli¢ne pilotne delovne regije v
Sloveniji, Italiji, Franciji, Avstriji in Nemciji vkljuce-
ne v postopek preskusanja, v koliksni meri pristop
Strateskih obmocij za ekolosko povezljivost v Alpah
ustreza dolocenemu ozemlju in kaksne perspektive
izhajajo iz spoznanj, pridobljenih v projektu. Poleg
tega so bili izvedeni zanimivi primeri regijskih in

krajevnih ukrepov za ekoloSko povezljivost.

Projekt ALPBIONET2030 si je prizadeval za uskla-
jevanje Cloveskih potreb z zahtevami, ki jih imajo
narava in prosto zivece Zivali. Iz tega razloga so
bili preuceni tudi razli¢ni sistemi in tradicije lova
v posameznih alpskih drzavah. Rezultati tega pre-

ucevanja kazejo, da razporeditev Zivalskih vrst in
njihovo obravnavanje s strani razlicnih regijskih ali
drzavnih sistemov lova pomembno vplivajo na eko-

losko povezljivost.

Posebna pozornost je bila posvecena raziskovanju
konfliktov med ljudmi in naravo v razli¢nih okoljih
in razli¢nih medsebojnih razmerjih, bodisi ko gre za
vpliv ¢loveskih dejavnosti na potrebe prosto zZiveCih
zivali bodisi obratno. Dojemanje narave in prosto
ziveCega zivalstva se pogosto ravna po tradicional-
nih vedenjskih vzorcih, zato je za iskanje resitev za
uspesno sozitje med ljudmi in naravo potrebno in-
tenzivno obvescanje in ozavescanje.

S projektom ALPBIONET2030 je bila skratka
ustvarjena zanesljiva znanstvena podlaga za ce-
lostno upravljanje alpskih prosto zivecih zivali in
habitatov za prihodnje generacije.
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INTRODUCTION

The present Atlas compiles a cartographic presentation of the results of the ALPBIONET2030 project. It can be considered as a main achievement of
the project to offer - for the area covered by the Alpine Convention but also for the first time for the area concerned by the European Macro-regional
Strategy for the Alps (EUSALP) - a concise cartographic representation of various different aspects linked to the thematic of ecological connectivity.

Chapter 1 provides an overview about the involved project partners, the Project Working Regions (PWR) and the protected areas as key elements for
ecological connectivity in the Alps.

Chapter 2 presents some insights into ecological space and obstacles in the Alps by analysing several different indicators like environmental protec-
tion status, fragmentation or land use types and their impact on ecological connectivity for the alpine and the EUSALP area. The different indicators
are summarised in a reviewed Continuum Suitability Index (the CSl is a combined analysis of structural landscape connectivity and landscape per-
meability), in order to offer support for decision-making processes for policy development and implementation of landscape planning.

Chapter 3 interconnects the innovative approach developed by the project presenting the maps of the 3 different types of Strategic Alpine Connectivity
Areas (SACA): Ecological Conservations Areas, Ecological Intervention Areas and Connectivity Restoration Areas. The maps highlight their geograph-

ic repartition in the EUSALP territory, their altitudinal distribution as well as the share of the total surface of the concerned area they hold.

Chapter 4 explores the different hunting systems and traditions of the alpine countries underlining the considerable differences that exist at regional
and national levels. Species distribution lists and the way they are considered by the different hunting systems in place illustrate how wildlife man-
agement by hunting can indeed affect ecological connectivity.

Chapter 5 homes in on some examples of human - nature conflicts that may arise when human activities impact wildlife needs and behaviour or vice
versa. It shows as well as the perception of nature and wildlife and potential conflicts that may arise from human - nature co-existence perceived by
young people for different alpine regions.

Chapter 6 invites to discover the work realised in the 5 Project Working Regions at regional level, exploring the specific context of the single regions,
how the Strategic Alpine Connectivity Areas approach fits for the territory and what perspectives arise from project findings.

Chapter 7 finally concludes with and overview about all 3 SACA types and a digression about the non-SACA areas. In addition, as a result of spatial
analysis and expert knowledge inputs, a synopsis of the main barriers to ecological connectivity in the Alps and towards the EUSALP area and main
connectivity areas between the Alps and the neighbouring mountain areas is presented.







1. Project Working Re-
gions and Project Part-
ners

Ecological connectivity is the basis of Alpine and
global habitat and species protection. The ALPBIO-
NET2030 project brought together 15 partners from
six Alpine countries (Austria, France, Germany, Italy,
Slovenia and Switzerland) and a variety of different
institutions (research institutions, public adminis-
trations, regional, national and international NGOs,
federations and protected areas). This variety of
institutional partnerships as well as the different
sectors from which the project partners originated
(land care, agriculture, forestry, nature protection,
hunting, planning, and research] ensured an inter-
esting mix of viewpoints on the project’s topics and
the possibility to address these topics considering
the diverse perspectives of the participants.

The concept of ecological connectivity is based on
concrete spatial dimensions. Ecological networks
need to be implemented on the ground in order
to be integrated into the landscape and to ensure
functioning ecosystems. In order to achieve this
goal step by step, project by project, the project’s
partnership ensured competences in sound plan-
ning (mappingl, in interacting with local and region-
al stakeholders necessary for a successful imple-
mentation (mediation concepts] and in concrete
implementation with actions in the Project Working
Regions (PWR] structured around existing protect-
ed areas.

Integrative Alpine wildlife and habitat management for the next generation ALPBIONET2030

The protected areas of the Alpine Arc (map n°2) are
the backbone of ecological connectivity in the Alps.
Currently, more than 1000 large protected areas
(>100ha) of different categories exist in the Alps.
The objectives of each protected area and therefore
the actions taken in favor of nature conservation
depend on the protected area’s categorization and
can differ significantly according to whether it is a
national park, a nature park or a protected land-
scape park. In the Alps, stronger protection cat-
egories are generally located at higher altitudes.
Regardless of their categories and their specific
objectives, every protected area can represent an
important spatial piece of the puzzle in an Alpine
ecological network and contribute to it through dif-
ferent actions.

The role of protected areas in building up an eco-
logical network, especially in the Alpine context,
has been described in detail by Plassmann et al.
2016. The mapping of the Strategic Alpine Connec-
tivity Areas (SACAs) in the ALPBIONET2030 project
confirmed the importance of protected areas in
this context. Indeed, 80% of the Alpine “Ecological
Conservation Areas” (see map n°11), the biodiver-
sity hotspots of an ecological network, are located
in existing protected areas. This highlights the im-
portance of the protected areas for ecological con-
nectivity in this mountain range, even if the main
aim of a large number of these areas is not exclu-
sively or even primarily nature protection but rather
a sustainable regional development. The managers
of these areas are therefore given a specific role
as facilitators to integrate ecological connectivity
aspects in a regional development and landscape
vision.

The Project Working Regions of this project have
been laboratories to test methods of stakeholder
involvement, to imagine wider, transboundary wild-
life management strategies, to analyze the impact

of various (leisure] practices on wildlife such as
outdoor sports (mountain biking, paragliding, ski
mountaineering), forestry or hunting. They were
also study areas to verify the trans-Alpine mapping
approach and to connect the project’s findings with
local expertise within the frame of various field vis-
its.
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2. Novel insights into
ecological space and
obstacles in the Alps

Why is ecological connectivity important?

Globally a massive decline of species richness has
been documented (Bohm et al. 2013, Estes et al.
2011, Schipper et al. 2008) highlighting a worldwide
biodiversity loss far exceeding the background extinc-
tion rate (e.g. Pimm et al. 2014). There is mounting
evidence that biodiversity loss alters the functioning
of ecosystems (e.g. Risch et al. 2018) and thereby im-
pacts human beings by compromising critical eco-
system services, such as the pollination of food crops
or the provisioning of fresh and clean air. In order to
combat the extinction crisis, the United Nations (UN])
sustainable development goals aim to conserve 17%
of the terrestrial and 10% of the marine areas (AICHI
Target n°11], while representatives of the "Half Earth
approach’ [Dinerstein et al. 2012, Noss et al. 2012,
Wilson, 2016) claim that 50% of the earth needs to be
conserved to sustain human livelihood.

While large, functional and well-managed protected
areas are extremely important for conserving biodi-
versity, it is essential to recognize that vast amounts
of biodiversity and ecosystem attributes exist in and
depend on landscapes outside of the present-day
protected area domain. The simple size of a protect-
ed area is, more often than not, a poor criterion when
evaluating its value in conserving biodiversity, pro-
tecting intact ecosystems and conserving species.
No protected area is in itself large enough to fulfil es-
sential conservation goals. In order to achieve these
goals, protection will necessarily have to extend into
the complex, patchy multi-use matrix that stretches
between the protected area islands (e.g. Boscolo and
Metzger 2011, Shanahan et al. 2011).
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“No protected area is in itself large enough to ful-
fil essential conservation goals.”

Mountain ranges, like the European Alps, are
unique habitats exhibiting high species richness. It
makes them important to global biodiversity con-
servation (Kohler et al. 2009, Kérner and Spehn
2002]). Nature conservation in the European Alps
tends to take place mainly where there are few
conflicts of interest and not necessarily at the most
favorable locations from a conservation perspec-
tive. For this reason, we tried to assess the en-
tire landscape of the EUSALP macro-region with
regard to its suitability to contribute towards pro-
tecting and maintaining functioning ecosystems.
In our analytic approach, anthropogenic factors
deemed relevant to the alteration of ecosystems
are assessed and the landscape is considered as
an ecological continuum.

“Nature conservation [...] may mainly take place
where there are few conflicts of interest...”

With the continuum suitability indices [CSI) we aim
to a) support the decision-making process for pol-
icy development and implementation of landscape
planning; and b) provide an overview of ecological
space and obstacles in the EUSALP macro region.
The CSl are defined as a set of spatially explicit in-
dicators that determine ecological connectivity.

They are:

e Environmental protection (ENV])

¢ Fragmentation by transportation infrastructure (FRA)
e Landuse (LAN]

e Population pressure (POP)

e Altitude and topography (TOP)

The CSI were defined based on the collation of
scientific literature and the results of expert work-
shops. The individual indicators complement each
other by not including different influencing factors
more than once. Each indicator is described in a
spatially explicit manner using a GIS. The spatial
analysis results are then valued from 0 to 10 de-
pending on the suitability as an ecological contin-
uum. In the valuation process, 0 means poor suit-
ability as an ecological continuum and 10 indicates
high suitability. The individual indicators are pre-
sented in chapter 2.1 to 2.6 and provide the basis
for the SACA approach (chapter 3).
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2.1 Environmental protection
status

In all ecoregions across the world, environmental-
ly protected areas (PA] are key strategic elements
for nature conservation (Laurance et al. 2012,
Ostermann, 1998, Saunders et al. 2002) because
of the vast amount of biodiversity which exists in
them. The effectiveness of the PAs is determined
by the effectiveness of their management (Jones
et al. 2018), their spatial distribution (Le Saout et
al. 2013, Schoville et al. 2018) and the surrounding
matrix (Hakkila et al. 2017). Although the PAs total
area has roughly doubled since the Earth Summit
in Rio in 1992, the human pressure on PAs has
also increased. Nowadays, some 30% of PA land
is affected by intense human pressure (Jones et al.
2018).

“Some 30% of protected areas land is affected by
intense human pressure”

Furthermore, PAs in the European Alps may come
under increasing pressure if they are not suffi-
ciently legally secured. Threats arise from a variety
of competing interests, such as the infrastructure
construction for renewable energy production and
touristic projects. New PA projects are often op-
posed by particular interest groups, and at lower
elevations the establishment of large PAs is almost
never discussed.

Here environmental protection is considered as
the positive attitude towards nature protection ex-
pressed as the legal protection status of the differ-
ent PAs. The assumption is made that the stricter

the regulations the more effective the manage-
ment. The management is used as a proxy for the
effectiveness of the administration. National and
regional PAs were composed and classified accord-
ing to their legal protection status from PAs with
a strict conservation status without economic use
(value 10 to PAs without legal restraints where the
management serves the sustainable development
of natural ecosystems [value 5). All other areas
which are not covered by any PA were classified 0.

The analysis (see Map 2) reveals that most large
PAs with a high legal protection status are locat-
ed within the Alps, while outside the Alps smaller
scale PAs and PAs with a less strict conservation
status predominate. The perimeter of the Alpine
Convention encompasses some 4% of PAs that are
valued 9 and higher, while in the complete EUSALP
region just under 2% is covered by PAs with a strict
conservation status. With the PA types taken into
account, 37% of the Alpine Convention perimeter
and 35% of the EUSALP perimeter are covered by
PAs respectively of which roughly half exhibit a low
legal protection status (Alpine Convention 37% and
EUSALP 48% of PAs).

Although the proportion of the PA area relative to
the total area seems to be comparatively high, it
is still not sufficient to sustain functioning ecosys-
tems. For instance, the distribution of PAs at the
Swiss-Austrian border is considered inadequate
to support genetic connectivity for vascular plants
(Schoville et al. 2018). In a more general view, the
suggestion that half of the Earth needs to be pro-
tected in order to sustain human livelihood (Din-
erstein et al. 2017, Noss et al. 2012, Wilson 2016)
is far beyond our current reach. Even the more

moderate Aichi Target n®11 to conserve at least 17
percent of the earth’s terrestrial area is not fulfilled
in all regions because additional PA types (which
don’t count as conserved area for Aichi Target
n°11) were included in our analysis. Based on the
analysis results, the following recommendations
can be drawn for the improvement of the ecological
situation: (1) close gaps in the PA network, mainly
in areas at lower elevations and (2) increase pro-
portion of PAs with strict legal protection status.
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2.2 Fragmentation by trans-
portation infrastructure

Landscape is increasingly fragmented by a variety
of anthropogenic structures, such as industrial
areas, settlements and transportation infrastruc-
ture. These constructions result in habitat loss in
terms of space (each fragmenting feature uses
space) and the breaking-apart and isolation of ar-
eas by linear structures, such as roads or railways.
Based on island biogeography (Simberloff and
Abele 1976), areas rich in biodiversity need to be of
a minimum size in order to maintain their species
richness. Small disconnected areas that do not al-
low for movement lose their biodiversity within a
short time. The degree of degradation depends on
the isolation of the individual areas and their size
(Saunders et al. 1991). Small areas are particular-
ly affected over time by decreasing key ecosystem
functions (Haddad et al. 2015).

“Areas rich in biodiversity need to be of a mini-
mum size in order to maintain their species rich-
ness”

While the loss of space is implicitly included in the
land use indicator, the fragmentation indicator ac-
counts for the isolation and breaking-apart of areas
by transportation infrastructure. For this purpose,
the effective mesh density (Jaeger 2000) - a widely
used measure for fragmentation - was applied us-
ing the cross-boundary concept proposed by Moser
et al. (2007) and assigning a higher importance to
motor- and highways. The effective mesh densities
were then valued from 0, which means highly frag-
mented, to 10, which means very low fragmenta-
tion and therefore good conditions for an ecological
continuum.

The analysis (see Map 4] reveals that the remain-
ing comparatively unfragmented areas are located
in the Alps, while there are some less fragment-
ed areas in the Black forest and Jura regions. The
lowlands of Switzerland as well as the Po plane in
Northern Italy are highly fragmented, while within
the Alps the largest valleys are considerably frag-
mented. Taking into account that high-altitude ar-
eas may themselves represent a natural barrier for
many species, the situation is overvalued by the
fragmentation indicator.

Based on the analysis results the following recom-
mendations for the improvement of the ecological
situation may be drawn: reduction of fragmentation
at lower elevated areas and in the large Alpine val-
leys.
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2.3 Land use

Altering natural landscapes for human needs
or transforming the use of landscapes directly
influences biodiversity and consequentially the
functioning of ecosystems (de Baan et al. 2013,
Foley et al. 2005, Metzger et al. 2006, Teixeira et
al. 2016). In contrast to other ecoregions in the
world, the EUSALP macro-region contains almost
no area which has not either been used or trans-
formed in the Anthropocene. However, the degree
of transformation and the naturalness of the spe-
cific landscapes varies considerably. Globally, ur-
banization is one of the major threats to native spe-
cies, reducing biodiversity and altering ecosystems
(McKinney 2002). In the EUSALP region, land is
still being transformed into settlements or sealed
for other purposes. In Switzerland, for example,
approximately 0.75 square meters are sealed per
second (based on the evaluation of the spatial sta-
tistics).

Ecological connectivity and biodiversity in agricul-
tural and forested landscapes depend on land use
intensity and on the type of management practic-
es [Yung et al. 2005). Intensive agriculture reduces
biodiversity (Tsiafouli et al. 2015, Tuck et al. 2014),
while unproductive or extensive agriculture may
have the opposite effect. In forested areas, plan-
tations of monocultures reduce the abundance of
native species (e.g. Hartley 2002), and the type of
forest management methods affects biodiversity
(e.g. Bernes et al. 2015). Especially the abandon-
ment of intervention or the near to nature manage-
ment of forests could have positive effects (Mdlder
etal. 2019, Paillet et al. 2010), while clear-cut leads
to mainly negative effects.

The aim of the land use indicator is to represent
the sum-effect of these interactions on the ecosys-
tem. Based on collation of the results of a literature
review combined with the results of expert work-
shops, a classification scheme for land use and
land cover data was elaborated and applied.

The analysis results (see Map 5) reveal that land
use is most suitable at mid-elevated areas in the
Alps and in the Jura and Black forest regions. The
lowest values are found in settled areas at lower
elevation within and outside the Alps. This supports
the conclusion that ecologically suitable land use
types are mainly located where there are few con-
flicts of use.
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2.4 Land use in the Rhaetian
Triangle

The Rhaetian triangle is a pilot region of the Alpine
Convention where, in 2007, the Interreg council
Terra Raetica was established in order to strength-
en collaboration across the national borders. The
trinational area consists of predominantly high ele-
vation areas at the bordering region of Switzerland,
Austria and Italy.

The region is comparatively sparsely populated but
with large seasonal variation due to tourism. The
region encompasses winter tourism destinations of
different importance and with different intensities of
use. It includes destinations with little infrastructure
(e.g. Val MUstair), destinations such as Scuol (see pic-
ture 1, Map 6), and destinations with a vast amount
of infrastructure in concert with large modifications
of the natural environment and e.g. intense produc-
tion of technical snow (e.g. Samnaun, Fiss-Ladis). In
summer, it varies from installations that resemble
fun parks to more sustainable forms of tourism in the
national and natural parks of the area.

Agricultural land is present at the valley floor as
well as on the Alpine meadows. It includes organic
farming with extensively used meadows but also
intense monocultural fruit orchards where herbi-
cides, fungicides and insecticides are widely used
(see picture 2, Map 6). The agricultural land use
types vary as much their ecological impact does
(see section Land use in the Alps). While some ex-
tensively used or unproductive areas can be eco-
logically valuable areas, intensively used orchards
may represent insurmountable barriers.

The Rhaetian Triangle encompasses a relevant
proportion of protective forest, which is defined
as forest that serves as protection against natural
hazards such as avalanches or rock fall, (Lower
Engadine and Val Mustair: 59% according to AWN
(2018) and 64% of the forest area in Tirol according
to Land Tirol (2000)). Protective forests are prior-
itized and are not combinable with natural forest
reserves but only with other forms of nature pro-
tection -offering potential for biodiversity in for-
ests. In the Tirolian part of the Rhaetian Triangle,
clear-cutting of forests is permitted, which leads
to mainly negative ecological effects, in particular
those caused by the harvesting methods.

Alongside tourism, hotels and secondary homes
were built in the region (54% secondary homes in
the Swiss part according to ARE (2018]). Second-
ary homes require the same infrastructure (wa-
ter, electricity, access road etc.) as permanently
inhabited apartments or houses but are typically
only used a few weeks or months per year. In addi-
tion to the settled area, the road network was up-
graded extensively to accommodate an increase in
road-traffic (an increase of approximately 30% in
road traffic at Ofenpass during the last 20 years ac-
cording to TBA (2019]). Similar to urbanization pro-
cesses, negative effects at the ecosystem level can
be expected [for further consideration see section
Intro and Land use in the Alps).

The area encompasses 12 large-scale protected
areas (PA] (see Map 2). The UNESCO Biosphere
reserves, national and nature parks [e.g. Nation-
al Park Stelvio, Swiss National Park, Nature Park
Adamello Brenta) differ in their objectives and their

management, but they all endorse functioning eco-
systems. On a smaller scale, contractual nature
conservation in agricultural and forested land-
scapes is promoted by local and national stake-
holders leading to spatially restricted improve-
ments that may serve to close or decrease gaps in
the PA network (see section ENV). Good examples
are e.g. the municipality of Mals deciding not to use
synthetic fungicides, herbicides and insecticides in
their fruit orchards anymore.

The sum-effects of the outlined influencing factors
lead to the conclusion that, although the region is
in comparatively good condition from an ecosys-
tems point of view, 1) there are many interests of
use competing, and consequently pressure on nat-
ural areas exists, and 2] the current situation would
benefit from improvements - especially in the val-
ley floors but also in areas at higher elevation with
more or less intense touristic use.
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2.5 Population
pressure in
the Alps

Humans are seen as the
main drivers of change
in the state of ecologi-
cal systems by the Mil-
lennium Ecosystem As-
sessment  (2005), and
the threat to biodiversity
increases as human pop-
ulation density increases
(Luck 2007). In addition to
permanent inhabitants,
tourism demand plays an
important role in human
pressure on ecosystems
- especially in the Alps,
where approximately
1200 million overnights
stays are registered an-
nually (based on the eval-
uation of the Eurostat
data [Eurostat 2019] of
2016 for the EUSALP pe-
rimeter). With the popu-
lation indicator, human
pressure on ecological
connectivity is represent-
ed. It is expressed as a
classification of popula-
tion density.
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2.6 Effects of
altitude and
topography

High Alpine areas act as
a barrier for many spe-
cies occurring at low-
er elevations and steep
rock walls may be in-
surmountable obstacles.
In addition, biomass de-
creases with altitude in
the European Alps. Sim-
ilarly, species richness
decreases with altitude
(e.g. Meyer and Thaler
1995). The topography
indicator accounts for
these sum-effects by the
combined evaluation of
altitude and slope.
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2.7 Infrastruc-
ture in the

Mont Blanc
region
Man-made infrastruc-

ture elements have ma-
jor disturbance effects
on wildlife populations.
These include e.g. road-
kill or electrocution by
power lines. The aim of
the infrastructure indica-
tor is to consider a wide
variety of infrastructure
elements that have a po-
tential impact on wildlife.
Depending on the infra-
structure element, differ-
ent distance classes were
determined and weight-
ed. In the Mont Blanc re-
gion, a significant amount
of touristic infrastructure
along with transportation
infrastructure is present.
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2.8 Infrastruc-
ture in the
Northern

Limestone
Alps
Man-made infrastruc-

ture elements have ma-
jor disturbance effects
on wildlife populations.
These effects include e.g.
road-kill or electrocution
by power lines. The aim
of the infrastructure in-
dicator is to consider
a wide variety of infra-
structure elements that
have a potential impact
on wildlife. Depending
on the infrastructure el-
ement, different distance
classes were deter-
mined and weighted. In
the Northern Limestone
Alps, infrastructure (con-
sidered in the indicator]
consists of transporta-
tion infrastructure, tour-
istic infrastructure and
power lines.
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3. Strategic Alpine Con-
nectivity Areas (SACA) -
a EUSALP wide concept
for [ecologicall connec-
tivity

The Strategic Alpine Connectivity Areas ([SACAJ, ap-
proach offers a useful lens through which to view
these questions. All Alpine and EUSALP areas have
been analyzed with regard to their potential for
ecological connectivity (see also chapter 1 CSl) and
assigned to one of three categories according to
the status of their ecological connectivity and to the
type of action required. For the EUSALP area it can
now be illustrated, at a pan-Alpine level, where to
prioritize conservation action, restoration activities
or planning for more important ad-hoc measures.

Based on expert knowledge, the main barriers to
ecological connectivity in and around the Alps have
been defined based on the Strategic Alpine Con-
nectivity Areas (SACA) analysis. These barriers rep-
resent significant obstacles to the movement of flo-
ra and fauna. One key finding is the concentration
of barriers in the border zone between the Alpine
Convention area and the EUSALP area. The isola-

Integrative Alpine wildlife and habitat management for the next generation ALPBIONET2030

tion of the mountainous region of the Alps from the
surroundings is therefore a fact that needs to be
considered when discussing ecological connectiv-
ity in the European Alpine context.

In addition, main connectivity areas have been
identified by the experts. These areas are of par-
ticular importance for ecological connectivity at
an international level and, when managed appro-
priately, allow bridging of the interruptions caused
by the barriers. They often also represent linkages
to neighboring mountain ranges such as the Apen-
nines or the Jura. The connectivity areas will cer-
tainly play a central role in the context of climate
change induced migrations in the area.

35
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3.1 Ecological Conservation
Areas (ECAs)

Ecological Conservation Areas (ECAs] are the first
of the three categories of the Strategic Alpine Con-
nectivity Areas (SACAs). They are areas that still
have considerable space for connectivity with
non-fragmented surfaces and where connectivity
should be conserved.

Due to their characteristics, they can be consid-
ered as connectivity nodes or central elements in
an Alpine ecological network system. They ensure
larger continuous natural areas and therefore rep-
resent nature hotspots in the Alps. Compared to
other regions, the Alps are still rich in fairly intact
landscapes. 8% of the surface included in the EU-
SALP perimeter is considered as Ecological Con-
servation Areas.

The main objective from an ecological connectiv-
ity point of view for the Alps is to conserve these
areas as they are now by preventing degradation
that would have a negative impact on the ecologi-
cal functioning of the area, such as fragmentation,
intensification of land use or further anthropogenic
pressure. This means that these areas need a well
targeted large-scale conservation policy to prevent
such degradation (passive approach) combined
with a spatial planning policy recognizing their role
as a biodiversity heart for ecological connectivity.

Currently, 61% of the Ecological Conservation Ar-
eas are located in existing protected areas (with-
in the perimeter of the Alpine Convention, which
means in mountainous regions). 48% of the exist-
ing protected areas are totally or partly located in
an Ecological Conservation Area. This highlights
the importance of protected areas as non-frag-

mented areas in the Alps and as important areas
for nature conservation especially regarding eco-
logical connectivity aspects. But it also shows that
efforts must be undertaken to raise the profile of
Ecological Conservation Areas that are not locat-
ed in protected areas.

Within the EUSALP perimeter (without the Alpine
Convention part), the portion of Ecological Con-
servation Areas located in protected areas is much
lower (27%). Also the number of protected areas
addressing ECA is lower (10%].

Directly comparing the proportion of ECAs within
the perimeter of the Alpine Convention (15%) to
that within the EUSALP perimeter (2%), it clearly
appears that the situation in the Alps is much bet-
ter. As the human pressure on land and the effects
of human land use are much higher in the lowlands
than in the mountainous areas, this is not very sur-
prising. But it shows the need to consider these
aspects in the lowlands surrounding the Alps and
the importance of a close analysis of the situation
in particular in the frontier area between the Alps
and the EUSALP area (see also Map 37).

Building on the project’s findings, Ecological Con-
servation Areas should be safeguarded by intel-
ligent nature conservation and spatial planning
polices, and where possible their area should be
increased. Connections between Ecological Con-
servation Areas should be reinforced by adequately
addressing the zones located between them.
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3.2 Ecological Intervention
Areas (ElAs)

Ecological Intervention Areas [ElAs) are the sec-
ond of the three categories of the Strategic Alpine
Connectivity Areas (SACAs). They are areas with
a high potential for connectivity in which larger,
more or less natural non-fragmented zones could
be created, especially by connecting protected ar-
eas, Natura 2000 sites or other precious biotopes.
Ecological connectivity is currently working to
some extent in these areas but would benefit from
enhancements.

The Ecological Intervention Areas have been de-
signed as important links between the Ecological
Conservation Areas (see Map 12]). They have been
defined based on the assumption of the electric
circuit theory (McRae et al., 2008), stating that
landscape composition and pattern can be linked
to functional connectivity by translating land-
scapes and an animals’ potential to move within
them into current, voltage, and resistance values.
The circuit theory approach therefore simulates
dispersal and gene flow in wildlife populations at
landscape spatial scales by analyzing how cur-
rent disperses in a given landscape in which re-
sistance values have been attributed to different
landscape patterns. ECAs are defined as power
sources from which electric power is released into
the landscape. A resistance matrix based on the
Continuum Suitability Index CSI (see maps chapter
2] defines the resistance of a single landscape to
the power flow. Only areas connecting two or more
ECAs and located below 2500m were selected as
EIA.

The map shows that 59% of the total EUSALP ter-
ritory and 65% of the Alpine Convention territory

are covered by EIAs. As the number of Ecological
Conservation Areas is higher in the Alpine Conven-
tion Perimeter, the percentage of EIA is also higher
here.

Ecological Intervention Areas connect Ecological
Conservation Areas with one another and repre-
sent the dynamic areas of an ecological network
facilitating connections between larger core ar-
eas. For these areas a careful institution of mea-
sures improving ecological connectivity should be
planned. The situation of ecological connectivity
can be slightly improved by adapted measures,
which means that action in these areas is still fea-
sible with a relatively low investment.

Comparing the altitudinal situation of the EIAs with
the altitudinal situation of the ECAs (see table), it
is obvious and unsurprising that ElAs are located
at lower altitudes, altitudes where human pressure
on land is higher.

The EIAs represent the largest share of the three
categories of the Strategic Alpine Connectivity Ar-
eas (77%).

Altitude [m asl)

0-500

500 - 1000
1000 - 1500
1500 - 2000
2000 - 2500
2500 - 3000
3000 - 3500
3500 - 5000

20
25
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%
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3.3 Connectivity Restoration
Areas (CRAs)

Connectivity Restoration Areas (CRAs) are the
third of the three categories of the Strategic Alpine
Connectivity Areas (SACAs). They are areas where
fragmentation has already progressed so far that
interlinked habitats and a transparent landscape
matrix are no longer a realistic option using rea-
sonable, viable interventions, and solutions would
entail extreme financial and political effort. They
represent important barriers between Ecological
Conservation Areas.

The Connectivity Restoration Areas represent 14%
of the EUSALP territory and 4% of the Alpine Con-
vention territory. They are located mainly at lower
altitudes (see table) with very high human pressure
on the land.

In the Alpine area, they are mainly concentrat-
ed in the densely populated and intensively used
valley bottom areas. In the territories around the
Alps, they are mostly located in the areas of larg-
er agglomerations and cities. Two big belts can be
identified in the southern (Po plain) and northern
border areas between the Alpine and the EUSALP
territory as well as in the lower Rhone valley in the
west. They are characterized by landscape frag-
mentation due to urban sprawl and transport infra-
structure as well as river engineering generating
important barrier effects and causing loss of natu-
ral connectivity between individual populations.

Recommendations for these areas are the imple-
mentation of ad hoc measures to improve eco-
logical connectivity (punctuated approach) at very
targeted locations in order to mitigate negative
barrier impacts.

SACA 3
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4. Coordinated trans-
boundary wildlife
management - Hunting
in the Alps

More and more stakeholders have joined the ‘tradi-
tional land-users (agriculture, forestry and hunting).
Agriculture and forestry make growing demands on
the cultural landscapes in which they operate. Tour-
ism and recreational activities in nature have also
increased immensely over the last decades. Human
activities and land usage have a high potential for
conflict with the animal residents of these land-
scapes, whose populations can often stretch across
regions and countries and do not adhere to admin-
istrative borders.

In every country within the EUSALP perimeter, there
is a common understanding that hunting is an im-
portant element in managing wildlife in order to
lessen or avoid conflicts due to the overabundance
of certain wildlife species. Hunting is, therefore,
generally seen as a tool in wildlife management, but
the hunters themselves have their own definitions
and ideas of what hunting is and what [if any) re-
sponsibilities they bear.

Hunting is one of the oldest uses of natural resourc-
es dating back to the roots of mankind. Animals
provided sustenance as well as clothing from hides
and pelt, and hunting also played a social role for
our ancestors. Many tools, methods and motivations
for hunting have changed over the centuries, while
some remain the same. There have been many
developments since prehistoric hunting, including
hunting as a sport of the medieval nobility, pro-

Integrative Alpine wildlife and habitat management for the next generation ALPBIONET2030

gressing to the modern-day hunter using off-road
vehicles, high precision rifles and wildlife camera
traps. Nevertheless, and perhaps because of the
adaptation to modern times, hunting still plays an
important role in our cultural landscapes.

The organization of hunting activities is handled
differently in each EUSALP country, as it is a prod-
uct of historical, political and social factors. Some
systems overlap more than others. The foundation
of all hunting activities is primarily the legislature
that defines the framework in which hunters can
act. These laws and regulations determine the
hunting system, hunting seasons, hunting prac-
tices, permissible firearms and ammunitions, etc.
The national hunting legislations are, of course,
deeply influenced by the various traditions and
the history of hunting in the countries. Hunters,
like most other interest groups, have an influen-
tial lobby. Additionally, European legislations and
decrees influence more and more regulations
concerning hunting activities and national legisla-
tive procedures. These include regulations for the
protection of certain species (e.g. Annex Il, IV and
V species of the Habitat Directive), hygiene regu-
lations for handling and sale of game meat, or the
ruling, by the European Court of Human Rights,
for landowners in France to prohibit hunting on
their property.

Wildlife populations in border areas are some-
times managed by two hunting systems, in terms
of monitoring and/or hunting for example, as all
countries have their own approach to managing
‘their’ populations. These management decisions
might have impacts on the spatial and temporal
behavior of the animals. Differences in hunting
season lengths, for example, might push animals
into some regions or prevent movement into oth-
ers. This can lead to difficulties in meeting wild-
life management plans / harvest plans and can be

detrimental for the hunters in cases where they
are liable for wildlife damages.
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4.1 Hunting systems

The ways in which wildlife species are managed in
the different countries stem from the legal and social
developments and how history and traditions have
shaped and continue to influence these elements.
The feudal systems, land use and land allocation
practices sculpted Europe’s countries, and the effects
are still evident today.

One important aspect to understand and define wild-
life management systems within the EUSALP pe-
rimeter is the legal status of wildlife, since, in some
countries, game animals belong to the people [res
communis/communitatis - S, IT) and in others to
‘no one’ (res nullius - AT, DE, CH, FR). Another im-
portant aspect is the agent to whom the hunting right
belongs. This can be the state, which regulates who
is permitted to hunt wildlife (CH), or private persons,
who, in general, lease a hunting area and are grant-
ed the right to hunt wildlife with the property (hunting
right is bound to the property - AT, DEJ (Putman 2011).

The legal frameworks for the wildlife management
systems are set by the respective governments or
state authorities and refer to aspects of wildlife man-
agement planning, hunting regulations, game meat
sale and handling, firearms regulation, etc. Legisla-
tion determines and controls hunting seasons, the
allocation of shooting quotas, permissible hunting
methods, weapons and ammunition use, hunters’
training requirements, and, in some countries, it de-
fines the role of the hunter in sustainable land-use
management. In many cases, some aspects of wild-
life management regulation and control are delegat-
ed to state or regional authorities. This is especially
the case for hunting seasons, as state or regional
characteristics might indicate different requirements
adapted to wildlife population levels or wildlife dam-
age situations.

The term ‘hunting system’ is generally used to
differentiate the German coined ‘Revier’ / dis-
trict-based hunting system (present in Austria,
Germany, Slovenia and nine cantons of Switzer-
land), from the 'Patent’ / licence-based hunting
system [present in 16 Swiss cantons]. In countries
such as Switzerland and Slovenia, regulations and
administration are largely managed at a nation-
al level (canton level in Switzerland), whereas in
countries like Austria, Germany and lItaly, wildlife
management is also delegated to state and espe-
cially to regional authorities [Apollonio et al. 2010;
Imesch-Bebie et al. 2010; Reimoser and Reimoser
2010; Wotschikowsky 2010]).

Relative to the “district vs. licence-based sys-
tem”-generalization, the hunting systems for
France and lItaly have an “in-between” system. In
France, for example, even though the hunting right
belongs to the property, and thus the owner has
the right to allow or forbid hunting, the quota (how
many animals are allowed to be hunted) is allocat-
ed using animal tags, which are generally used in
licence-based hunting systems. In most depart-
ments (10 departments), an accredited communal
hunting association (Association Communale de
Chasse Agréée - ACCA] that manages hunting on a
regional level in communes is mandatory. Here ev-
ery landowner is automatically a member of such
an ACCA, and the hunters can use the whole dis-
trict for hunting (Maillard et al. 2010).

Another wildlife management concept exists, most
clearly represented in the Swiss canton of Gene-
va, where ‘hobby" hunting is forbidden, and wildlife
management culls are executed by state appointed
game wardens. This hunting system is also often
present in nature protection areas, for example in

many national parks, where hunting is general-
ly forbidden, but for population control purposes
hunting (perhaps better termed ‘culling’) is per-
formed by professional hunters employed by the
park administration. Slovenia also has 11 State
Wildlife Reserves where such a state managed
hunting system is implemented (Adamic and Jer-
ina 2010).
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4.2 Hunting
systems CH/FR

Switzerland

The right to hunt is a
sovereign right and con-
trolled by the state or
canton. Hunting sys-
tems are the traditional
“Revier”-/district-based
system, the “Patent”-/li-
cence-based system and
the state hunting system.

France

The right to hunt s
bound to ownership. The
hunting system is a mix
between a district-based
and a licence-based
system. In most depart-
ments, hunting is orga-
nized by hunting associ-
ations over large areas,
and members can hunt
in the whole area. Hunt-
ers pay for animal tags or
are allocated a specific
quota that they are per-
mitted to hunt.
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4.3 Non Hunt-
ing Areas

In some countries, leg-
islations or regulations
designate areas where
hunting is prohibited,
suspended or restricted.
These regulations are
either year-round or de-
fined for a limited time
period.

Hunting is also generally
prohibited within approx-
imately 200 meters of ur-
ban areas or settlements
(regions differ +/- 50 m).
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4.4 Hunting seasons

As part of their hunting legislature, each respective
responsible administrative level establishes its own
hunting seasons for each huntable wildlife species.
The seasons often vary greatly between bordering
administrative regions, not only in the total sum of
hunting days but also in the frequency of how of-
ten the hunting seasons differ between these re-
gions (i.e. when hunting is allowed on one side of
the border and forbidden on the other side]. These
differences are some of the most striking discrep-
ancies between hunting systems, as the hunting
season lengths in licence-based systems generally
last only a few weeks, while they continue for many
months in district-based hunting systems.

Ideally, the hunting seasons are defined to avoid
important seasonal events in the species’ life cycle,
such as breeding seasons, birthing seasons and
resting periods during winter months, since the
presence of hunters in the animals’ habitats can
certainly have impacts on their spatial and tem-
poral behavior. In reality, hunting seasons often
target the aggregation events of most species, as
the animals are then the easiest to find. Hunting
practices that reinforce the hunted animal's mental
connection with the hunter create shy animals, as
they adapt to humans as a predator. The surviving
individuals then pass their ‘experience’ to their off-
spring. As a consequence, the selection pressure
on bolder individuals is increased, and the shy indi-
viduals are the ones that procreate more success-
fully. This perpetuates the reproduction of shyer
and shyer animals, which makes hunting more and
more difficult, resulting in even higher population
growth rates (Apollonio et al. 2011).

These elusive animals can cause problems for the
forest, especially where forests have to function as
protection from avalanches, landslides and mud-

flows. In too many regions, red deer, for example,
retreat into these areas in wintertime, as these
areas are often difficult for people to access and
thus provide a refuge from human disturbances.
Rest during wintertime is especially important for
ungulate species, as their metabolic rate is re-
duced. Disruptions during this time can result in
life-threatening energy loss when no appropriate
food source is available. The protective forests
usually do not offer enough quality food and the in-
creased deer population damages the tree stands
through bark stripping thus destabilizing the pro-
tective function of these forests (Reimoser and
Putman 2011).

Knowledge about species distributions is vital for
planning in wildlife management. The distributions
of five ungulate wildlife species were mapped as
part of the project. For this, the appropriate hunting
administrations and associations were contacted,
and the distribution data requested. As there is no
consistent methodology and often no legal require-
ment in the countries for how species distribution
is mapped, the available distribution data differed
greatly. Depending on the species, the data consist-
ed of distribution data (from monitoring schemes)
and habitat data. Additionally, hunting bag data and
broad IUCN distribution layers were used to fill in
the gaps.
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Map 22: Hunting period in the EUSALP macro-region - Red deer
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Map 24: Hunting period in the EUSALP macro-region- Wild boar
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5. Humans and nature
co-existence for thou-
sands of years in the
Alps

In the last decades, conservation policies, demo-
graphic trends, ecological and topographic factors
have intensified interactions and potential conflicts
involving human activities and biodiversity conser-
vation. Therefore, there is an urgent need to man-
age these interactions efficiently from a social and
ecological point of view in order to enhance sustain-
able cohabitation in the shared space. There is an
increasing acknowledgment among specialists that
the social dimension of human-nature and wildlife
interactions should always be considered when
managing conflicts in order to build shared reso-
lution processes with local stakeholders. A positive
and constructive dialogue among the different ac-
tors for the implementation of ecological connectiv-
ity measures is therefore of great importance. This
approach strives to consider the diversity of eco-
nomic sectors and economic interests within a given
territory, while also evaluating the cultural assets,
the local traditions and the recreational activities, to
formulate potential coexistence models.

Ecological connectivity is at the foundation of ecosys-
tem health and species protection. Measures and ac-
tivities toward its implementation on the ground can
provide stakeholders and the greater public with an
enlarged view of the landscape and of its functions.
Ecological connectivity can highlight the ecological
needs of wild species and the barriers that reduce their
natural dispersal, highlighting the instruments for pro-
tecting natural ecosystems from human activities, im-
proving habitat health and ecological processes.

Integrative Alpine wildlife and habitat management for the next generation ALPBIONET2030

Public response to wildlife presence is specifically
considered as a prominent indicator of the inten-
sity of a conflict and an important working area
that must be addressed through mediation and
dialogue facilitation approaches. Therefore, the in-
volvement of local stakeholders is a key factor in
understanding the intensity of local human-nature
conflicts. The two main issues to be considered
when analyzing the roots of conflict and potential
approaches to its resolution are economic impact
and social perception of wildlife. They can be over-
lapping and often confusing,

A promising strategy intended to emphasize the
need to combine multi- and inter-disciplinary
methods to achieve a satisfactory and stable level
of human-nature coexistence that would fit within
the scheme of ecological connectivity management
and implementation throughout the Alpine areas.
The following maps and graphs provide an overview
of the approach followed in WPT5 and an example
of the results obtained through the involvement of
local stakeholders and especially of young gener-
ations.
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5.1 Best practice examples
that have been analyzed

In the Achental-Berchtesgaden-Salzburg area
(GER/AT), one of the main touristic attractions relies
on the presence of bike routes, which allow tourists
to get to know the park amenities in a sustainable
way. However, the expansion of new technologies
for mountain bikes has broadened opportunities to
reach high-value mountain and core areas that were
previously inaccessible to most. The Berchtesgaden
National Park has defined the accessible bike routes
in order to avoid any disturbance to other economic
activities and to wildlife, but the use of E-mountain
bikes can result in both increasing the traffic and
extending the temporal use of mountain wilderness
areas. Wildlife is therefore expected to experience
more disturbance and behavioural change.

Another example of conflict analysis refers to the
transnational area of South Tyrol (IT) / Hohe Tauern
(AT). The area is famous for its selection of sports
activities, especially paragliding, due to its expanse
and wilderness. This central Alpine region attracts
a significant number of tourists both from the sur-
roundings and from other countries. The National
Park Hohe Tauern’'s administration, the South Tyrol
Provincial Parks” administration and the paraglid-
ers’ groups have a mutual interest in preserving
the attractive natural landscape in the South Tyrol
/ Hohe Tauern area. In order to better understand
the potential disturbance of wildlife in the PWR
Hohe Tauern NP (AT) and NP Rieserferner-Ahrn
(IT), an analysis with stakeholder-involvement was
done. Special requirements and vulnerabilities of
protected species were analyzed and mapped (see
map 30).

The conflict and interactions analyses also focused
on the collection of information about the attitude
and knowledge of high school students regarding
the presence of wildlife in their area and about
their knowledge of current conflicts with nature.
We decided to specifically consult high school stu-
dents because we believe that they should already
have their own ideas and opinions about their re-
gion, the local natural capital, and the interactions
between regional development and nature protec-
tion. Moreover, the ALPBIONET2030 project points
at developing a vision for the future of the Alps, and
current high school students will be the new ad-
ministrators and wildlife managers in the following
20-30 years.

e What is the attitude and knowledge level of
high school students concerning large carni-
vores and ecological connectivity? To what ex-
tent are large carnivores accepted?

e What are the main issues regarding the pres-
ence of large carnivores in each of the Project
Working Regions?

e How does the level of social acceptance com-
pare to the personal attitude towards ecolog-
ical connectivity-related activities and wildlife
presence?

e What experience do they have/have they had
with large carnivores?

e What vision for the future of the Alps do they
have?
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aims at allowing the
coexistence of wildlife
and humans, develo-
ping an integrated
network of roads, ecolo-
gical corridors, urban
areas and green areas

A clash among different

interests and opinion

11,4%

An opportunity
for change

It is when cities and
countryside are con-
nected through a
network of green paths
where  people can
freely ride and walk

A conflict is ...

8,4%

Something
to avoid



5.2 Conclusions

This work represents an initial attempt to investi-
gate the main human-nature interactions that affect
ecological connectivity in the Alps. The analysis was
based on the need to include the human dimension
in wildlife management. Meaning that humans and
their economic activities and their social values, tra-
ditions and culture should be included when wildlife
and nature seem to be an obstacle to human de-
velopment. Conflicts are usually not with nature or
wildlife themselves. Conflicts usually involve com-
peting economic interests between different stake-
holders’ groups. The project aimed at involving local
stakeholders from the Project Working Regions in
order to understand, directly from them, the main
issues regarding their work with high-value ecolog-
ical assets.

Related to the general project’'s aim, the inclusion
of the social aspects of nature wanted to highlight
the importance of awareness regarding our person-
al relationship with it and with wildlife species. For
this reason, it was decided to include in its analysis,
not only the most attractive/famous conflicts, such
as the large carnivores’ depredation of livestock,
or animal-vehicle collisions, but also the impact of
sport activities in the mountains and the knowledge
and awareness of high school students, to make it
as comprehensive as possible.

Of course, it is not possible to cover all the poten-
tial human-nature interactions that may turn into
conflict, but it is important to define an approach to
them. Our approach was more of an explorative one
rather than a resolution one. Before solving con-
flicts, we must know what these conflicts entail and
how they affect local people. Firstly, it is, of course,
important to know how to gain understanding of

Integrative Alpine wildlife and habitat management for the next generation ALPBIONET2030

these conflicts. Secondly, one must explore how lo-
cal people and stakeholders react to these conflicts
and their ideas to resolve or manage them. Third-
ly, it is important to inform other people and those
from other places about the current conflicts and
encourage exchange of experiences and resolution
approaches. Finally, the future of the land must
be considered. Involve young people, check their
knowledge and awareness, and discuss with them
the above-defined problems.

ALPBIONET2030 pointed at the future of the Alps:
A future where ecological processes and wildlife
species could co-exist with humans or better, where
humans will learn to co-exist with wildlife species
because they have reached an understanding of
their value and awareness of the benefits a connect-
ed nature could bring to them.
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6. Regional challeng-
es and approaches for
[ecological] connectivity

Five Project Working Regions (PWR] were defined
as pilot sites for project activities. They were led by
and geographically structured around the following

project partners:

e Kalkalpen National Park: Northern Limestone
Alps

e Hohe Tauern National Park (in cooperation
with South Tirol Nature Parks): Hohe Tauern
National Park

e Berchtesgaden National Park: Achental -
Berchtesgaden - Salzburg

e Asters, Conservatory of Natural Areas of Up-
per Savoy: Mont Blanc

e Prealpi Giulie Nature Park (in cooperation with
Triglav National Park]: Prealpi Giulie-Triglav

The PWR were a key factor in the success of the
ALPBIONET2030 project. In these areas, the ap-
proach of the Strategic Alpine Connectivity Areas
(SACA] could be verified on site and the pertinence
discussed with local stakeholders.

The PWR were also the areas for in-depth study
of possible human-wildlife conflicts, case studies
and test laboratories for (transboundary) wildlife
management strategies and an important means
of ground proofing project activities and findings.

The experience gained in the project confirmed
previous findings regarding the potential of pro-
tected areas to launch processes improving eco-

Integrative Alpine wildlife and habitat management for the next generation ALPBIONET2030

logical connectivity in their surroundings and the
important value they add to this process (see also
Plassmann et al. 2016).
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6.1 Northern Limestone Alps

The Pilot Working Region [PWR) “Northern Lime-
stone Alps” is located in the center of Austria
where the borders of three Austrian provinces (Up-
per Austria, Lower Austria and Styria) meet. Due
to historical reasons and the fact that the region
is relatively far away from the provinces’ urban ag-
glomerations, it has remained quite natural and
relatively unfragmented. The altitude varies from
about 350 m up to more than 2.500 m.

If one thinks about ecological connectivity, some
of the most important contributors are the for-
ests. Quite large areas of natural mixed forests are
found here. The last remaining primeval forest of
Austria and patches of untouched forests are locat-
ed in Wilderness Area Dirrenstein in the National
Park Kalkalpen. The dominant types of forests are
beech mixed with fir, spruce, maple, larch and oth-
er tree species in different proportions based on
site, altitude etc.

The outstanding forests in the Northern Lime-
stone Alps were recognized as Austria’s one and
only UNESCO natural World Heritage Site in 2017
as part of the European world heritage series of
ancient beech forests.

Due to the outstanding natural assets, it is not
surprising that there are a lot of protected areas
established in this region. The protection status
ranges from Nature Parks up to a strictly protected

wilderness area (IUCN category la). Both National
Park Kalkalpen [NPK] and National Park Gesause
(NPG]) are PAs in the IUCN category II. Additionally,
there are several nature reserves established by
the federal laws of the three provinces.

The region has been involved in activities support-
ing ecological connectivity (EC) in the Alps from the
outset. Especially worth mentioning is the cooper-
ation Netzwerk Naturwald (www.netzwerk-natur-
wald.at). It aimed to protect and to enhance eco-
logical connectivity. The approach and the first
steps to establish a functional network of stepping
stones beyond provincial borders was visionary and
future-orientated and also had a positive impact in
the nomination process for UNESCO world heri-
tage of ancient beech forests. Since the award from
UNESCQO for a natural world heritage recognition,
the ecological connectivity between the component
parts and beyond have become a national and even
international task.

As illustrated in the following map, the proportion
of SACAT areas is quite high, and there are very
few areas that have been evaluated as SACAS ar-
eas. The aim is not only to maintain the current and
substantial level of ecological connectivity but also
to focus on further improvement. For mobile spe-
cies the connectivity is considered to be very good.
The PWR provides a core area for mobile mam-
mals. Also, the existing documentation of wildlife
corridors and migration routes show this region
as a very important hub of migration routes from
north to south and also from east to west as well as
in the opposite directions. So, the region is import-
ant for connectivity on a regional, an Alp wide, and
also a transnational scale.

For large carnivores the barriers seem not to be
physical obstacles but rather the mindset of cer-
tain individuals. So, the reintroduction of the Eur-
asian Lynx was endangered by cases of poaching.
The reintroduction of the brown bear unfortunately
failed in the last decades. So, it will take consider-
able effort to improve this situation.

The main physical barriers appear along highway
A9 from Kirchdorf south to Liezen as well as along
the river Enns valley. The highway on this route is
bridged by many tunnels and overpasses in an at-
tempt to address this issue. The river Enns valley
presents less of a barrier, as the traffic is lighter
than on the highway, and this route is rarely fenced
and also crossed by many tunnels and bridges in
the lower Enns valley.

Summarizing the project results once more high-
lighted PWR Northern Limestone Alps as a quite
outstanding and important region for ecological
connectivity. The initial efforts toward working on
ecological connectivity at a cross-provincial level
should by all means be continued and expanded,
as this region is an important hub for ecological
connectivity on every scale.
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6.2 Hohe Tauern National
Park (in cooperation with
Southern Tyrol Nature
Parks)

The PWR (project working region) Hohe Tauern Na-
tionalpark (Tyrol and Carinthia; AT) & Naturepark
Rieserferner-Ahrn (IT) is situated in the southern
part of the main ridge of the eastern Alps of Austria
and ltaly.

The region is an important transit area contribut-
ing to ecological connectivity (EC] within the east-
ern Alps (BMNT 2018). It provides natural barriers
(large glaciers, high mountains] and has a high
wilderness-potential and less human impact com-
pared to other regions (WWF Austria, 2016). A long
history of reintroduction resettlement projects of
extinct species (e.g. bearded vulture] illustrates the
need to think beyond the borders of the protected
areas.

The region is also a touristic hot-spot. One of the
ecological benefits (and touristic highlights) of the
region is a high density of protected areas, and hu-
man activities like tourism and outdoor sports can
trigger conflicts concerning EC.

Both cross-border protected areas together with
Naturepark Zillertal (Tyrol) create a large area with
a high standard of environmental protection and
less fragmentation by human beings. Fragmen-
tation within the PWR occurs mainly around set-
tlements, like the cities of Lienz (11.868, 01/2019)
and Bruneck (16.580, 12/2017) as well as smaller
villages. Additionally, fragmentation may result

due to transportation infrastructure in and to-
ward the neighboring areas in the south consist-
ing of main roads in the Moll-, Drau- and Puster
valleys ["Bundes-/Landesstraflen”], smaller roads
and railway-infrastructure (with only single track].
Compared to other EUSALP areas, these roads
are less important and less traveled (with nearly
no continuous noise protection walls along these
corridors). Rivers and floodplain corridors as well
as extensively used grassland and low nutrient
meadows have important functions as corridors
and stepping stones.

The majority of SACAs in the PWR are protected ar-
eas (SACA 1). The surrounding area (SACA 2] is Al-
pine (high Alpine) land with Alpine to montane for-
ests and Alpine pastures. Down in the valleys, small
cities and villages define SACA 3 areas. These are
surrounded by agricultural land, and agriculture is
important for the region (with a high amount of ex-
tensive use, small-scale family farms).

New trends in leisure activities (icefall-climbing,
paragliding and, obviously, eBiking) are becoming
more popular and allowing increasing numbers
of people to use mountainous regions - and also
protected areas - to enjoy nature, but they may
also disturb nature through conflicts involving
human-nature co-existence. Within the scope of
ALPBIONET2030, thematic and spatial hot-spots
in the PWR have been analyzed (Senitza, 2019) and
workshops and trainings with stakeholders and
the different target-groups (guides, Alpine clubs,
paragliding clubs, bike rentals) have been orga-
nized. This should be continued, as direct contact
and communication of knowledge seems to be the
best channel to achieve awareness. Social media

activities should help to reach the target groups in
the source-regions (urban areas around the Alps),
but special target-group forums and other media
should also be included.

Different hunting systems are a major problem for
some resettlement projects of extinct species. In
the PWR the reintroduction of bearded vultures
was compromised by contamination of rotting car-
casses with lead ammunition. The connected pro-
tected areas provide a large area with no hunting,
but, in the areas between, currently only 26,1%
use lead-free ammunition (IGF, 2017). Based on a
cross-border study in the PWR, discussions with
hunters/stakeholders have been organized, politi-
cians were involved and transition-workshops have
been held. These efforts should be continued.
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6.3 Achental-Berchtes-
gaden-Salzburg

The ALPBIONET2030 project working region (PWR]
Berchtesgaden-Salzburg including the PP Nation-
al Park Berchtesgaden (NPB) and Landcare Ger-
many (DVL) is situated in the central eastern part of
the EUSALP area. It is an important transit hub for
ecological connectivity between the pre-Alps and
Alpine areas with an excellent diversity of quali-
tative biotopes and habitats for many specialized
species. As the area is not only a hotspot for na-
ture and biodiversity but also for human activities,
like tourism, outdoor sports and land use, conflicts
concerning EC arise. In ALPBIONET2030, the main
conflicts were analyzed and, in concert with experts
and stakeholders, local solutions were devised,
and first steps to improve EC were taken. The tre-
mendous importance of ecological connectivity in
this area makes improvement here a serious pri-
ority. This is achieved through close cooperation
between NP Berchtesgaden and DVL.

The main challenge is fragmentation created by
intensifying demands from tourism and recre-
ation as well as land use for highways (ID 6+8), ur-
ban development, and current or even abandoned
agricultural activity. As a hotspot for tourism and
outdoor sports, NPB analyzed potential conflicts
arising from developments like “overtourism”
or social media use in protected areas and dis-
cussed solution strategies. Growing numbers of
visitors in sensitive areas, easier access to remote
areas and temporal expansion of usage are all ex-
emplified by technical developments like E-biking.
An update of visitor management and adaptation

to current developments, such as social media, is
needed, as is the prevention of wildlife disturbanc-
es in protected areas (ID 12 + 26). Online posting
of “hidden” and often ecologically sensitive spots
is a relatively new phenomenon. People visit sites
like the National Park in order to recreate imag-
es that they have seen online. Many people do not
know that they are inside a protected area; howev-
er, they describe themselves as “naturalists”. As a
consequence, wildlife disturbance, trash, campfire
sites or the creation of new paths beyond the ex-
isting trail network can result in destruction and
lead to erosion. Exposed trails and photo-spots are
dangerous - serious accidents have already taken
place. A good on-site communication program and
online strategies are essential to inform people in
advance and to minimize the effects to EC (ID 9+26).

In addition, pre-existing concepts for the imple-
mentation of EC in the surroundings of the NP
were also explored in cooperation with the local
Landcare Association. Stakeholders from com-
munes and farmers have been involved in these
implementation processes.

The National Park Berchtesgaden, Naturpark
Weiflbach and the protected area Hagengebirge
comprise a well-connected transboundary SACA1
area. There are some patches of SACA3 in urban
areas and along the valleys. SACA2 was mainly cal-
culated around the protected areas.

To improve EC, we recommend focusing on existing
tools (e.g. the biotope mapping or the landscape
structure plan for the Alpenpark Berchtesgaden)
combined with macro-scale tools like JECAMI.
Linking the landscape structure plan with results
from earlier projects (Econnect], sites of cultural
landscape with high biodiversity and value for cul-

tural identification, like Alpine pastures and dry
grassland, can engender close cooperation be-
tween NPB, DVL and its local member Landcare
Association BGL.

In order to expand the stepping stone network to
connect SACAT sites like National Park Berchtes-
gaden with the surrounding SACAZ areas, studies
were carried out. Umbrella species for EC, like
Hazel Grouse and dragonflies, as well as valuable
but rare special grazing sites called “Tratten”

(ID: 14-16) were investigated and mapped. The
importance of the sites for EC was determined,
and basic information for the implementation of
measures was created.

To improve EC, discussions were held in the field
with experts in nature conservation, landscape
planning, pasture management and land care.
Furthermore, a cross-border network of experts
waorking on EC was initiated (ID 28).

In ALPBIONET2030, concepts were derived to
handle new challenges regarding EC in concert
with local actors in the PWR. Regular meetings
or management plans (e.g. for Alpine pastures as
stepping stones for dry grassland in the National
Park surroundings) are important and technical
prerequisites for a successful implementation of
EC. Moreover, social developments necessitate
constant updating.
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6.4 Mont Blanc Region

The Project Working Region Mont Blanc is com-

posed of valleys and mountain ranges in the north-
west of the Alps. Topography is a natural constraint
for the mobility of terrestrial species. In the moun-
tains, seasonal attendance and infrastructures of
ski resorts are the main threats. In the valleys, the
concentration of human activities causes fragmen-
tation of the habitats. Urban pressure increases,
and there is an extension of disruption at the foot
of the mountain. To increase ecological networks,
corridors that cross the valley should be preserved
or restored.

The SACAs 1 are mainly protected areas: nature re-
serves in France (nature protection area), Natura
2000 sites in Italy and District franc in Switzerland.
These areas are especially found in sub-Alpine and
Alpine zones, from 1500m to 2800m. The fauna is
adapted to the altitudinal conditions. Ecosystems
here are preserved, and there are few pressures like
seasonal attendance. In these areas, fauna popula-
tion could be threatened because of the situation in
the other SACAs.

SACAs 2 are areas relatively well-preserved but with
pressures due to tourist activities, such as ski resorts
and extension of urbanization. Sloped terrains in
mountainside are natural obstacles.

SACAs 3 are located in the three main valleys: the
Arve valley [FR), the Rhéne valley (CH) and Dora Bal-
tea valley (IT). Land use and population density make
conditions difficult for fauna mobility and biodiversity.

Other areas, illustrated in white, are less important
for the ecological network of the Alps for two main
reasons:

e altitude is too high to be a habitat or a corridor
for species. Few terrestrial species can cross
this terrain.

e some areas seem less important for fauna
mobility. Models showed that fauna preferen-
tially use the surface in SACAs 2.

The three kind of SACAs are strategic areas for
Alpine connectivity. In the PWR, a considerable
proportion of the territory has strategic signifi-
cance for connectivity. This map of SACAs empha-
sizes the main hot spots of the Alps, the SACAs
1.These areas should be protected. The SACAs 2,
which represent a high surface area, have an im-
portance for the ecological network too. Concrete
measures have to be realized to preserve them.
Local studies can identify corridors in the SACAs
3 that should be preserved or restored. The Alp-
bionet project and other studies in each country
define some corridors in green on the map. Most
of them cross valleys.

Models developed by the Alpbionet project and the
map of SACAs improve the knowledge of ecologi-
cal connectivity in this region. Many measures can
come out of this project. Each region should use
this map to inform spatial planning. Organizations
and companies should take ecological connectivity
into account in all human activities in the SACAs 1,
2 and 3, including new infrastructures, urbaniza-
tion, and public works.

Concrete measures have been proposed within the
Alpbionet project in the area which hatched on the
map. Four kinds of measures are listed: planning
measures, works, studies and communication.
These measures must improve ecological connec-
tivity for terrestrial, aquatic or aerial species. They
are prioritized on a scale from 1 to 3.

In Italy, a local study will complete this map. Spe-
cific actions should be described. In Switzerland,
the third Rhone modification will improve the con-
nectivity situation in the SACA 3 of Martigny region.
A study is ongoing to propose measures for habi-
tats and for species. This map is the first transna-
tional map of ecological connectivity in this area.
One of the recommendations is to continue the
exchange between the three countries, in order to
adopt compatible strategies.
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6.5 Prealpi Giulie Nature
Park (in cooperation with Tri-
glav National Park]

Human-wildlife conflicts can negatively affect ecologi-
cal connectivity. It is therefore important to work at the
local level in order to identify the primary sources of
conflict, to recognize which stakeholders are involved,
and to understand their needs, their concerns and
what role they can play in the decision-making pro-
cess. The main aim is to find shared solutions suitable
to each territory. On the Italian side of the Pilot Working
Region Julian Prealps Nature Park -Triglav National
Park, one of the main issues is the presence of large
transhumant flocks, even though livestock grazing
plays a key ecological, economical and landscape role.

In this case, the conflicts concern different naturalis-
tic topics (e.g. predation by large carnivores, trampling
of floristic species, destruction of corncrake broods,
transmission of parasites between sheep and wild an-
imals, etc.) and socio-economic issues [relationships
with private landowners of pastures, interference with
the hunters’ activity, etc.). Therefore, a concrete tool
was elaborated to manage and prevent the highlighted
conflicts.

Public and private institutions provided useful data,
and further information came from the questionnaires
submitted to residents and tourists. The method em-
ployed to elaborate the map included multiple steps.
First, important definitions were generated within
working areas by collecting two different types of data
concerning:

e  routes traversed by the two main flocks and their
relative staging points within and close to the park
territory;

e places where factors could generate conflicts and
where some conflicts are certainly present. The
factors and conflicts were:

- presence of the brown bear (Ursus arctos arc-
tos), considered only as a potential element
responsible for sheep predation;

- presence of corncrake (Crex crex), since this
species needs the pastures also used by the
flocks for its reproduction;

- depredation events, considered as an indica-
tor of places where flocks are more vulnera-
ble to losses.;

- conflict with tourist activities, as hikers and
bikers are intolerant of dirty road surfaces and
damaged paths;

- touristic shelters made unavailable for trek-
kers because shepherds occupy them for long
periods;

- conflicts with herb-pickers and garlic farm-

ers (the same pastures and grazing areas are
dedicated to grow garlic and to harvest me-
dicinal herbs);

- concerns about hunting activities near the
park borders;

- management of damage by other wild ani-
mals;

- more farmers in the same place: sometimes
more farmers (with different kinds of live-
stock) need to use a pasture simultaneously;

- donkey grazing and touristic related activities.

All this information was then geo-referenced and
made available as point or line data. Afterwards, these
data were elaborated using an open source GIS soft-

ware: each point and line was attributed to a reference
unit represented by a grid cell (500m x 500m). In this
way every conflict was defined by a specific and com-
parable layer. In order to create a concrete conflict and
intensity map, a value from 0 to 1 was assigned to each
grid cell. The value 0 meant no conflict, and 1 meant
presence of conflict. Thanks to spatial overlapping, an
intensity scale of conflict was obtained given by the
sum of the existing conflicts in the same area. After
this calculation, the scale intensity obtained ranged
from 0 to 4, where 0 meant no conflict and 4 was equal
to the sum of 4 different conflicts.

Finally, to every cell of the working area two other
types of data were added: the presence of pastures
with calculated livestock units, and whether there was
any specific limitation to livestock units imposed by
park management plan.

The output map, named “Transhumance and con-
flict-intensity map”, allows the identification of the “hot
spot” conflict areas in and around the park and clearly
defines type and number of conflicts. Therefore, for ex-
ample, it makes it possible to:

e correctly direct efforts and resources to apply mit-
igation measures;

e  know where and when to concentrate the monit-
oring actions for particular species;

e know where and when to develop field activities
for the greater public in order to improve aware-
ness of “human-nature conflicts”.

The proposed model is easy to update but is only a
starting point, and improvements will be necessary. An
aspect to investigate further concerns how much every
type of conflict really affects the scale intensity, and to
assess how difficult it is to solve the conflict.
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7. The "Super-SACA’
approach - very important
areas for [ecological] con-
nectivity in the Alps

7.1 Strategic Alpine Connec-
tivity Areas

This map displays all three of the different types
of Strategic Alpine Connectivity Areas at once. The
map clearly illustrates that the Ecological Inter-
vention Areas (EIA] constitute the largest percent-
age of the Strategic Alpine Connectivity Areas. The
EIA act as linkages between Ecological Conserva-
tion Areas (ECA) as well as buffer zones.

Looking at the Alpine and EUSALP picture, it ap-
pears that the ECA, mostly located in the higher Al-
pine areas, are, to a large extent, already benefiting
from an existing protection measure (some cate-
gory of protected area) and therefore need com-
mitment to long term preservation of this status
without any degradation of ecological functioning.

Connectivity Restoration Areas (CRA), located in
the lower altitudes, are concentrated at the bor-
der area between the mountain zone and the lower
lands surrounding the Alps. Here, interventions to
improve ecological connectivity require participa-
tion of a larger number of stakeholders as well as
significant financial investment. As these areas are
often located in densely urbanized areas or areas
with intensive land use, actions must also be close-
ly coordinated with the spatial planning sector.

Since the EIA represent the greatest surface area
and are geographically distributed over the differ-
ent altitudes and areas of the Alps and the EUSALP,
they are the focus of this approach. Their relative
abundance also illustrates the high potential both
in and around the Alps for ecological connectivity
improvement by implementing the corresponding
actions. Large parts of the landscape would bene-
fit from a coherent initiative of ecological network
building.

7.2 White areas

Map number 17 shows the three categories of
Strategic Alpine Connectivity Areas. All Strategic
Alpine Connectivity Areas together cover 77% of
the EUSALP territory (84% of the territory of the Al-
pine Convention). Therefore, 23% of the area is not
covered by any of the three SACA categories.

Areas with CSI values between 5 and 8 would nor-
mally fall into the category of the Ecological Inter-
vention Areas (SACA 2). Based on their individual
geographic context, they have, nevertheless, been
excluded from this category because of their lo-
cation in areas where interventions concerning
improvement of ecological connectivity would not
make much sense according to the criteria defined
by the project (lakes, high altitudes above 2500m
asl]. They have also been excluded from this cat-
egory if they do not act as connecting elements
between two Ecological Conservation Areas. This
is the case if distances between two ECAs are too
great to ensure connectivity between them.

It is noticeable that the areas not considered in the
Strategic Alpine Connectivity Areas categories are
mostly located on the border between the EUSALP
territory and the territory of the Alpine Convention.
The intensive land use observed in this zone ex-
plains the absence of protected areas and, accord-
ing to our findings, therefore also the absence of
Ecological Conservation Areas that could be con-
nected. The main land use type leading to these
results is agriculture, which is practiced in an in-
tensive way in the concerned zones.

Improvement of the permeability of the landscape
matrix and creation of larger protected areas in
these zones could certainly improve the situation
and would lead to a classification in the Ecological
Intervention Areas category.
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7.3 Main barriers in, from
and to the Alps

Some forms of land use and their intensity have
negative effects on ecological connectivity. This
map highlights important barriers to ecological
connectivity for the Alps due to high impact land
use, important infrastructure and human activi-
ties. The barriers have been identified based on an
exhaustive analysis of data, expert knowledge and
verification "in situ”.

The most important barriers are located around the
Alps mainly in the transition zone between the Alps
and the EUSALP territory (Alpine Macro-Region).
They are characterized by a significant concentration
of urban and economic infrastructure generating
high transport and energy flows.These peri-Alpine
barriers are situated in upper lItaly (Po flat plane);
the southern French Rhéne valley up to lake Geneva
by way of some intensively used pre-Alpine valleys
(e.g. the French lIsere valley); the central Swiss
region between the Jura and the Alps; the urban
belt south of Munich (DE) with a very high transport
flow to and from the Alps and a large discontin-
uous sector of agglomerations, infrastructure and
intensive traffic between Vienna (AT) in the North
and Maribor (S} in the South continued by a barrier
of transport infrastructure between Ljubljana (Sl)
and Trieste (IT).

A series of inner-Alpine valleys have been identi-
fied as inner Alpine barriers due to a combination
of varied factors such as high traffic of people and
merchandise, important settlements linking all

economic activities, intensive agriculture, canaliza-
tion of riverine systems, monocultures, and heavy
infrastructure, such as highways and railways pro-
tected by fences and energy lines concentrated in
some important valley floors. Such inner-Alpine
valleys include: the Isere valley between Grenoble
and Albertville (FR); parts of the Arve Valley (FR)
between Annemasse and Sallanches; the lower
Rhone Valley (Valais, CH); the Rhine Valley between
Chur and Bregenz (CH, AT); parts of the Inn val-
ley (AT); the area around Lake Como, parts of the
Adige, Adda, Camonica, Brenta and Fiemme val-
leys (IT); the northern Salzach valley and parts of
the Mirztal (AT).

Nevertheless, most of these inner Alpine barriers
still have hybrid areas allowing for migration of
some species. It is essential that those areas are
conserved to avoid isolating even more Alpine na-
ture and species.
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7.4 Overcoming main barriers

Ecological connectivity is no longer ensured in
many parts of the Alps, especially in the large belt
area around the Alpine arc. To protect biodiversity
and enable enough gene exchange and migratory
movements of species, it is crucial to concentrate
on measures in areas where connectivity is the
most needed and where implementation is feasi-
ble. Transalpine ecological macro corridors and
strategic connectivity areas are hot spots of con-
nectivity allowing species to overcome barriers by
improving landscape permeability through ade-
quate measures and strategies.

The main features of Alpine ecological connectivity
(barriers, ecological macro corridors and connec-
tivity areas) are summarized on the map “Super
SACA", which illustrates the high priority areas for
action to ensure ecological connectivity for genera-
tions to come. Adapted measures need to be taken
in these areas.

Identification of these areas reflects the output of
a complex data analysis of several indicators such
as land use. It also relies on the classification of
the Alps into three SACA types as well as expert
knowledge from the different Alpine countries and
ALPBIONET2030 project partners.

Connectivity areas are strategic regions, where
protection, planning and specific ad-hoc mea-
sures are necessary to avoid isolation of Alpine

biodiversity at the Alpine periphery (EUSALP) and
to allow the conservation of large-scale wildlife
corridors reaching neighbouring mountain mas-
sifs of the Alps. Connectivity areas represent path-
ways through identified obstacles or bridging areas
where SACA 1 areas (made of "biotopes” and “step-
ping stones” of an ecological network] are missing
or are insufficient in number.

Ecological macro corridors functionally ensure long
distance links between habitats and less fragmen-
tated regions by providing both north-south and
east-west ecological connectivity in (and through)
the Alps. North-south “corridors” are highly signif-
icant for species migration and constitute an im-
portant “green-infrastructure” and an adaptation
strategy addressing climate change. It is of high
ecological interest to conserve these areas along
the macro corridors, which are often composed of
protected areas. It is essential to understand that
these macro corridors and the areas surrounding
them are part of the last non-fragmented sectors
of the Alps covering numerous SACA 1 areas.

Some of the connectivity areas (e.g. |, Ill, IV, V, XII,
XVII) and the macro corridors (e.qg. 2, 4, 7) have a
very high importance not only for the Alps and the
EUSALP area but also for larger parts of Europe
by interconnecting European mountain massifs or
different biogeographical regions. Defining “Super
SACA”", the map provides the first concrete indi-
cation of where to prioritize action. This does not,
however, represent an exhaustive list.



PG A5 ¥4,
’...' 3 y '/” 25
' LUXEMBOURG ~ £ 277
4 GERMANY. /
4 v o 1 :}
FRANCE 4 A Jf

o L
#SLOVAKIA %7

' Bratislava

i
HUNGARY
o"'(
9%, =
B 7 Zagigb CROATIA
g1,/ A A e s N . = iiis
o o N S _'1'_:\ - i o " 5
?’l'- v r "5"’0“( i R {'\-JA% - =
Super SACAs in the EUSALP macro-region K';
.,ﬂ_f-', ¢ e Ecological macro corridors E
P % / 2 oy 7 kk s 7 L = === Main barriers b
ul {i, N N i/ Qugre b/ LRGN AR 7/7] Connectivity areas i
‘—z. -~ 7 SACA 1: Ecological conservation areas :_
L y SACA 2: Ecological intervention areas r!
:'l’ [ SACA 3: Connectivity restoration areas E
i . s , _'* Data: Alparc, Asters, SNP A
,200*"‘”" ¥ ) L/ y

£
&
f r‘l_' L

Map 38: Overcoming main barriers in the EUSALP macro-region w5} Prpp— L



86

ALPBIONET2030 Integrative Alpine wildlife and habitat management for the next generation



8. Bibliography

2. Novel insights into ecological space and obsta-
cles in the Alps:

Bohm, M., Collen, B., Baillie, J.E.M., Bowles, P,
Chanson, J., Cox, N., Hammerson, G., Hoffmann,
M., Livingstone, S.R., Ram, M., Rhodin, A.G.J.,
Stuart, S.N., van Dijk, P.P, Young, B.E., Afuang,
L.E., Aghasyan, A., Garcia, A., Aguilar, C., Ajtic,
R., Akarsu, F., Alencar, L.R.V., Allison, A., Ananje-
va, N., Anderson, S., Andrén, C., Ariano-Sanchez,
D., Arredondo, J.C., Auliya, M., Austin, C.C., Avci,
A., Baker, P.J., Barreto-Lima, A.F., Barrio-Amords,
C.L., Basu, D., Bates, M.F., Batistella, A., Bauer, A,,
Bennett, D., Bohme, W., Broadley, D., Brown, R.,
Burgess, J., Captain, A., Carreira, S., Castafneda,
M.d.R., Castro, F., Catenazzi, A., Cedefio-Vazquez,
J.R., Chapple, D.G., Cheylan, M., Cisneros-Here-
dia, D.F., Cogalniceanu, D., Cogger, H., Corti, C.,
Costa, G.C., Couper, P.J., Courtney, T., Crnobrn-
ja-Isailovic, J., Crochet, P.-A., Crother, B., Cruz,
F., Daltry, J.C., Daniels, R.J.R., Das, I., de Silva,
A., Diesmos, A.C., Dirksen, L., Doan, T.M., Dodd,
C.K., Doody, J.S., Dorcas, M.E., Duarte de Barros
Filtho, J., Egan, V.T., El Mouden, E.H., Embert, D.,
Espinoza, R.E., Fallabrino, A., Feng, X., Feng, Z.-
J., Fitzgerald, L., Flores-Villela, O., Franca, F.G.R,,
Frost, D., Gadsden, H., Gamble, T., Ganesh, S.R.,
Garcia, M.A., Garcia-Pérez, J.E., Gatus, J., Gaulke,
M., Geniez, P.,, Georges, A., Gerlach, J., Goldberg,
S., Gonzalez, J.-C.T., Gower, D.J., Grant, T., Green-
baum, E., Grieco, C., Guo, P., Hamilton, A.M., Hare,
K., Hedges, S.B., Heideman, N., Hilton-Taylor, C.,
Hitchmough, R., Hollingsworth, B., Hutchinson,
M., Ineich, I., Iverson, J., Jaksic, F.M., Jenkins, R.,
Joger, U,, Jose, R., Kaska, Y., Kaya, U., Keogh, J.S,,
Kéhler, G., Kuchling, G., Kumlutas, Y., Kwet, A, La
Marca, E., Lamar, W., Lane, A., Lardner, B., Latta,
C., Latta, G., Lau, M., Lavin, P, Lawson, D., LeBret-
on, M., Lehr, E., Limpus, D., Lipczynski, N., Lobo,

Integrative Alpine wildlife and habitat management for the next generation ALPBIONET2030

AS., Lépez-Luna, M.A., Luiselli, L., Lukoschek,
V., Lundberg, M., Lymberakis, P., Macey, R., Mag-
nusson, W.E., Mahler, D.L., Malhotra, A., Mariaux,
J., Maritz, B., Marques, 0.A.V., Marquez, R., Mar-
tins, M., Masterson, G., Mateo, J.A., Mathew, R.,
Mathews, N., Mayer, G., McCranie, J.R., Measey,
G.J., Mendoza-Quijano, F., Menegon, M., Métraill-
er, S., Milton, D.A., Montgomery, C., Morato, S.AA,,
Mott, T., Munoz-Alonso, A., Murphy, J., Nguyen,
T.Q., Nilson, G., Nogueira, C., Nurez, H., Orlov, N.,
Ota, H., Ottenwalder, J., Papenfuss, T., Pasachnik,
S., Passos, P., Pauwels, 0.S.G., Pérez-Buitrago, N.,
Pérez-Mellado, V., Pianka, E.R., Pleguezuelos, J.,
Pollock, C., Ponce-Campos, P., Powell, R., Pupin,
F., Quintero Diaz, G.E., Radder, R., Ramer, J., Ras-
mussen, A.R., Raxworthy, C., Reynolds, R., Rich-
man, N., Rico, E.L., Riservato, E., Rivas, G., da Ro-
cha, P.L.B., Rédel, M.-0., Rodriguez Schettino, L.,
Roosenburg, W.M., Ross, J.P., Sadek, R., Sanders,
K., Santos-Barrera, G., Schleich, H.H., Schmidt,
B.R., Schmitz, A., Sharifi, M., Shea, G., Shi, H.-T,,
Shine, R., Sindaco, R., Slimani, T., Somaweera, R.,
Spawls, S., Stafford, P., Stuebing, R., Sweet, S., Sy,
E., Temple, H.J., Tognelli, M.F., Tolley, K., Tolson,
P.J., Tuniyev, B., Tuniyey, S, Uziim, N., van Buurt,
G., Van Sluys, M., Velasco, A, Vences, M., Vesely, M.,
Vinke, S., Vinke, T., Vogel, G., Vogrin, M., Vogt, R.C.,
Wearn, O0.R., Werner, Y.L., Whiting, M.J., Wiewandt,
T., Wilkinson, J., Wilson, B., Wren, S., Zamin, T,
Zhou, K., Zug, G. (2013). The conservation status
of the world'’s reptiles. Biol. Conserv. 157, 372-385.
Boscolo, D., Paul Metzger, J. (2011). Isolation de-
termines patterns of species presence in highly
fragmented landscapes. Ecography 34, 1018-1029.
Dinerstein, E., Olson, D., Joshi, A., Vynne, C., Bur-
gess, N.D., Wikramanayake, E., Hahn, N., Palmint-
eri, S., Hedao, P., Noss, R., Hansen, M., Locke, H.,
Ellis, E.C., Jones, B., Barber, C.V.,, Hayes, R., Kor-
mos, C., Martin, V., Crist, E., Sechrest, W., Price,
L., Baillie, J.E.M., Weeden, D., Suckling, K., Davis,
C., Sizer, N., Moore, R., Thau, D., Birch, T., Pota-

pov, P., Turubanova, S., Tyukavina, A., de Souza, N.,
Pintea, L., Brito, J.C., Llewellyn, 0.A., Miller, A.G.,
Patzelt, A., Ghazanfar, S.A., Timberlake, J., Kloser,
H., Shennan-Farpédn, Y., Kindt, R., Lillesg, J.-P.B.,
van Breugel, P., Graudal, L., Voge, M., Al-Sham-
mari, K.F., Saleem, M. (2017]. An Ecoregion-Based
Approach to Protecting Half the Terrestrial Realm.
Bioscience 67, 534-545.

Estes, J.A., Terborgh, J., Brashares, J.S., Power,
M.E., Berger, J., Bond, W.J., Carpenter, S.R., Ess-
ington, T.E., Holt, R.D., Jackson, J.B.C., Marquis,
R.J., Oksanen, L., Oksanen, T., Paine, R.T., Pik-
itch, E.K., Ripple, W.J., Sandin, S.A., Scheffer, M.,
Schoener, TW., Shurin, J.B., Sinclair, A.R.E., Soulé,
M.E., Virtanen, R., Wardle, D.A. (2011)]. Trophic
Downgrading of Planet Earth. Science 333, 301-
306.

Kohler, Y., Scheurer, T., Ullrich, A. (2009]. Ecolog-
ical networks in the Alpine Arc. Innovative ap-
proaches for safequarding biodiversity. Journal of
Alpine Research.

Korner, C., Spehn, E. [2002]. Mountain biodiversity:
A global assessment, Parthenon Pub. Group, Boca
Raton 14, 336.

Noss, R.F., Dobson, A.P.,, Baldwin, R., Beier, P,
Davis, C.R., Dellasala, D.A., Francis, J., Locke, H.,
Nowak, K., Lopez, R., Reining, C., Trombulak, S.C.,
Tabor, G. (2012). Bolder Thinking for Conservation.
Conservation Biology 26, 1-4.

Pimm, S.L., Jenkins, C.N., Abell, R., Brooks, T.M.,
Gittleman, J.L., Joppa, L.N., Raven, P.H., Roberts,
C.M., Sexton, J.0. [2014). The biodiversity of spe-
cies and their rates of extinction, distribution, and
protection. Science 344.

Risch, A.C., Ochoa-Hueso, R., van der Putten, W.H.,
Bump, J.K., Busse, M.D., Frey, B., Gwiazdowicz,
D.J., Page-Dumroese, D.S., Vandegehuchte, M.L.,
Zimmermann, S., Schitz, M. (2018). Size-depen-
dent loss of aboveground animals differentially af-
fects grassland ecosystem coupling and functions.
Nature Communications 9, 3684.

87



88

ALPBIONET2030 Integrative Alpine wildlife and habitat management for the next generation

Schipper, J., Chanson, J.S., Chiozza, F., Cox, N.A,,
Hoffmann, M., Katariya, V., Lamoreux, J., Ro-
drigues, A.S.L., Stuart, S.N., Temple, H.J., Bail-
lie, J., Boitani, L., Lacher, T.E., Mittermeier, R.A.,
Smith, A.T., Absolon, D., Aguiar, J.M., Amori, G.,
Bakkour, N., Baldi, R., Berridge, R.J., Bielby, J.,
Black, P.A., Blanc, J.J., Brooks, T.M., Burton, J.A.,,
Butynski, T.M., Catullo, G., Chapman, R., Cokeliss,
Z., Collen, B., Conroy, J., Cooke, J.G., da Fonseca,
G.A.B., Derocher, A.E., Dublin, H.T., Duckworth,
JW., Emmons, L., Emslie, R.H., Festa-Bianchet,
M., Foster, M., Foster, S., Garshelis, D.L., Gates, C.,
Gimenez-Dixon, M., Gonzalez, S., Gonzalez-Maya,
J.F., Good, T.C., Hammerson, G., Hammond, P.S.,
Happold, D., Happold, M., Hare, J., Harris, R.B.,
Hawkins, C.E., Haywood, M., Heaney, L.R., Hedg-
es, S., Helgen, K.M., Hilton-Taylor, C., Hussain,
S.A., Ishii, N., Jefferson, T.A., Jenkins, R.K.B.,
Johnston, C.H., Keith, M., Kingdon, J., Knox, D.H.,
Kovacs, K.M., Langhammer, P., Leus, K., Lewison,
R., Lichtenstein, G., Lowry, L.F., Macavoy, Z., Mace,
G.M., Mallon, D.P., Masi, M., McKnight, M.W., Me-
dellin, R.A., Medici, P., Mills, G., Moehlman, P.D.,
Molur, S., Mora, A., Nowell, K., Oates, J.F.,, Olech,
W., Oliver, W.R.L., Oprea, M., Patterson, B.D., Per-
rin, W.F., Polidoro, B.A., Pollock, C., Powel, A., Pro-
tas, Y., Racey, P., Ragle, J., Ramani, P., Rathbun, G,
Reeves, R.R., Reilly, S.B., Reynolds, J.E., Rondinini,
C., Rosell-Ambal, R.G., Rulli, M., Rylands, A.B., Sa-
vini, S., Schank, C.J., Sechrest, W., Self-Sullivan,
C., Shoemaker, A., Sillero-Zubiri, C., De Silva, N.,
Smith, D.E., Srinivasulu, C., Stephenson, P.J., van
Strien, N., Talukdar, B.K., Taylor, B.L., Timmins,
R., Tirira, D.G., Tognelli, M.F., Tsytsulina, K., Veiga,
L.M., Vié, J.-C., Williamson, E.A., Wyatt, S.A., Xie,
Y., Young, B.E. (2008). The Status of the World's
Land and Marine Mammals: Diversity, Threat, and
Knowledge. Science 322, 225-230.

Shanahan, D.F,, Miller, C., Possingham, H.P., Full-
er, RA. (2011). The influence of patch area and
connectivity on avian communities in urban reveg-

etation. Biol. Conserv. 144, 722-729.

Wilson ., E.O. [2016). Half-earth: Our Planet’s
Fight for Life. First edition. New York: Liv-
eright Publishing Corporation, a division of
W.W. Norton & Company.

2.1 Environmental protection status
Dinerstein, E., Olson, D., Joshi, A., Vynne, C,,
Burgess, N.D., Wikramanayake, E., Hahn, N.,
Palminteri, S., Hedao, P., Noss, R., Hansen,
M., Locke, H., Ellis, E.C., Jones, B., Barber,
C.V., Hayes, R., Kormos, C., Martin, V., Crist,
E., Sechrest, W., Price, L., Baillie, J.E.M.,
Weeden, D., Suckling, K., Davis, C., Sizer,
N., Moore, R., Thau, D., Birch, T., Potapov, P,
Turubanova, S., Tyukavina, A., de Souza, N,
Pintea, L., Brito, J.C., Llewellyn, 0.A., Miller,
A.G., Patzelt, A., Ghazanfar, S.A., Timberlake,
J., Kloser, H., Shennan-Farpén, Y., Kindt, R.,
Lillesg, J.-P.B., van Breugel, P., Graudal, L.,
Voge, M., Al-Shammari, K.F., Saleem, M.
(2017]. An Ecoregion-Based Approach to Pro-
tecting Half the Terrestrial Realm. Bioscience
67, 534-545.

Hakkila, M., Le Tortorec, E., Brotons, L., Ra-
jasarkka, A., Tornberg, R., Mdnkkdnen, M.
(2017]. Degradation in landscape matrix has
diverse impacts on diversity in protected ar-
eas. PLOS ONE 12, e0184792.

Jones, K.R., Venter, O., Fuller, R.A., Allan, J.R,
Maxwell, S.L., Negret, P.J., Watson, J.E.M.
(2018]. One-third of global protected land is
under intense human pressure. Science 360,
788-791.Laurance, W.F., Carolina Useche,
D., Rendeiro, J., Kalka, M., Bradshaw, C.J.A.,
Sloan, S.P., Laurance, S.G., Campbell, M., Ab-
ernethy, K., Alvarez, P., Arroyo-Rodriguez, V.,
Ashton, P., Benitez-Malvido, J., Blom, A., Bobo,
K.S., Cannon, C.H., Cao, M., Carroll, R., Chap-
man, C., Coates, R., Cords, M., Danielsen, F.,
De Dijn, B., Dinerstein, E., Donnelly, M.A., Ed-

wards, D., Edwards, F., Farwig, N., Fashing, P., For-
get, P.-M., Foster, M., Gale, G., Harris, D., Harrison,
R., Hart, J., Karpanty, S., John Kress, W., Krishnas-
wamy, J., Logsdon, W., Lovett, J., Magnusson, W.,
Maisels, F., Marshall, A.R., McClearn, D., Mudappa,
D., Nielsen, M.R., Pearson, R., Pitman, N., van der
Ploeg, J., Plumptre, A., Poulsen, J., Quesada, M.,
Rainey, H., Robinson, D., Roetgers, C., Rovero, F.,
Scatena, F., Schulze, C., Sheil, D., Struhsaker, T.,
Terborgh, J., Thomas, D., Timm, R., Nicolas Urbi-
na-Cardona, J., Vasudevan, K., Joseph Wright, S.,
Carlos Arias-G, J., Arroyo, L., Ashton, M., Auzel, P.,
Babaasa, D., Babweteera, F., Baker, P., Banki, O.,
Bass, M., Bila-Isia, I., Blake, S., Brockelman, W.,
Brokaw, N., Bruhl, C.A., Bunyavejchewin, S., Chao,
J.-T., Chave, J., Chellam, R., Clark, C.J., Clavijo, J.,
Congdon, R., Corlett, R., Dattaraja, H.S., Dave, C.,
Davies, G., de Mello Beisiegel, B., de Nazaré Paes
da Silva, R., Di Fiore, A., Diesmos, A., Dirzo, R.,
Doran-Sheehy, D., Eaton, M., Emmons, L., Estrada,
A., Ewango, C., Fedigan, L., Feer, F., Fruth, B., Gi-
acalone Willis, J., Goodale, U., Goodman, S., Guix,
J.C., Guthiga, P., Haber, W., Hamer, K., Herbinger,
[, Hill, J., Huang, Z., Fang Sun, I, Ickes, K., Itoh,
A., lvanauskas, N., Jackes, B., Janovec, J., Janzen,
D., Jiangming, M., Jin, C., Jones, T., Justiniano, H.,
Kalko, E., Kasangaki, A., Killeen, T., King, H.-b.,
Klop, E., Knott, C., Koné, I., Kudavidanage, E., La-
hoz da Silva Ribeiro, J., Lattke, J., Laval, R., Lawton,
R., Leal, M., Leighton, M., Lentino, M., Leonel, C.,
Lindsell, J., Ling-Ling, L., Eduard Linsenmair, K.,
Losos, E., Lugo, A., Lwanga, J., Mack, A.L., Mar-
tins, M., Scott McGraw, W., McNab, R., Montag, L.,
Myers Thompson, J., Nabe-Nielsen, J., Nakagawa,
M., Nepal, S., Norconk, M., Novotny, V., O'Donnell,
S., Opiang, M., Ouboter, P., Parker, K., Parthasara-
thy, N., Pisciotta, K., Prawiradilaga, D., Pringle, C.,
Rajathurai, S., Reichard, U., Reinartz, G., Renton,
K., Reynolds, G., Reynolds, V., Riley, E., Rddel, M.-
0., Rothman, J., Round, P., Sakai, S., Sanaiotti, T,,
Savini, T., Schaab, G., Seidensticker, J., Siaka, A.,



Silman, M.R., Smith, T.B., de Almeida, S.S., Sodhi,
N., Stanford, C., Stewart, K., Stokes, E., Stoner,
K.E., Sukumar, R., Surbeck, M., Tobler, M., Tschar-
ntke, T., Turkalo, A., Umapathy, G., van Weerd, M.,
Vega Rivera, J., Venkataraman, M., Venn, L., Verea,
C., Volkmer de Castilho, C., Waltert, M., Wang, B.,
Watts, D., Weber, W., West, P., Whitacre, D., Whitney,
K., Wilkie, D., Williams, S., Wright, D.D., Wright, P,
Xiankai, L., Yonzon, P., Zamzani, F. (2012]. Averting
biodiversity collapse in tropical forest protected
areas. Nature 489, 290.

Le Saout, S., Hoffmann, M., Shi, Y., Hughes, A,
Bernard, C., Brooks, T.M., Bertzky, B., Butchart,
S.H.M., Stuart, S.N., Badman, T., Rodrigues, A.S.L.
(2013). Protected Areas and Effective Biodiversity
Conservation. Science 342, 803-805.

Noss, R.F., Dobson, A.P.,, Baldwin, R., Beier, P,
Davis, C.R., Dellasala, D.A., Francis, J., Locke, H.,
Nowak, K., Lopez, R., Reining, C., Trombulak, S.C.,
Tabor, G. (2012]. Bolder Thinking for Conservation.
Conservation Biology 26, 1-4.

Ostermann, 0.P. [1998]. The need for management
of nature conservation sites designated under Na-
tura 2000. Journal of applied ecology 35, 968-973.
Saunders, D.A., Hobbs, R.J., Margules, C.R. (1997).
Biological Consequences of Ecosystem Fragmen-
tation: A Review. Conservation Biology 5, 18-32.
Schoville, S.D., Dalongeville, A., Viennois, G., Gu-
gerli, F., Taberlet, P., Lequette, B., Alvarez, N,
Manel, S. [2018). Preserving genetic connectivity
in the European Alps protected area network. Biol.
Conserv. 218, 99-109.

Wilson ., E.O. (2018). Half-earth: Our Planet's Fight
for Life. First edition. New York: Liveright Publish-
ing Corporation, a division of W.W. Norton & Com-

pany.

2.2 Fragmentation by transportation infrastructure
Haddad, N.M., Brudvig, L.A., Clobert, J., Davies,
K.F., Gonzalez, A., Holt, R.D., Lovejoy, T.E., Sexton,
J.0., Austin, M.P., Collins, C.D., Cook, W.M., Dam-

Integrative Alpine wildlife and habitat management for the next generation ALPBIONET2030

schen, E.I., Ewers, R.M., Foster, B.L., Jenkins, C.N.,
King, A.J., Laurance, W.F., Levey, D.J., Margules,
C.R., Melbourne, B.A., Nicholls, A.O., Orrock, J.L.,
Song, D.-X., Townshend, J.R. (2015]. Habitat frag-
mentation and its lasting impact on Earth’s eco-
systems. Science Advances 1.

Jaeger, J.A. (2000). Landscape division, splitting
index, and effective mesh size: new measures of
landscape fragmentation. Landscape Ecology 15,
115-130.

Moser, B., Jaeger, J.A., Tappeiner, U., Tasser, E., Ei-
selt, B. (2007]). Modification of the effective mesh
size for measuring landscape fragmentation to
solve the boundary problem. Landscape Ecology
22, 447-459.

Saunders, D.A., Hobbs, R.J., Margules, C.R. (1997).
Biological Consequences of Ecosystem Fragmen-
tation: A Review. Conservation Biology 5, 18-32.
Simberloff, D.S., Abele, L.G. (1976]. Island Bioge-
ography Theory and Conservation Practice. Sci-
ence 191, 285-286.

2.3 Land use in the EUSALP region

Bernes, C., Jonsson, B.G., Junninen, K., Lohmus,
A., Macdonald, E., Miiller, J., Sandstrom, J. (2015).
What is the impact of active management on bio-
diversity in boreal and temperate forests set aside
for conservation or restoration? A systematic map.
Environmental Evidence 4, 25.

de Baan, L., Alkemade, R., Koellner, T. (2073). Land
use impacts on biodiversity in LCA: a global ap-
proach. Int. J. Life Cycle Assess. 18, 1216-1230.
Foley, J.A., DeFries, R., Asner, G.P,, Barford, C.,
Bonan, G., Carpenter, S.R., Chapin, F.S., Coe, M.T,,
Daily, G.C., Gibbs, H.K. [2005]. Global consequenc-
es of land use. Science 309, 570-574.

McKinney, M.L. (2002]. Urbanization, Biodiversity,
and ConservationThe impacts of urbanization on
native species are poorly studied, but educating
a highly urbanized human population about these
impacts can greatly improve species conservation

in all ecosystems. Bioscience 52, 883-890.
Metzger, M., Rounsevell, M., Acosta-Michlik, L.,
Leemans, R., Schroter, D. (2006). The vulnerabili-
ty of ecosystem services to land use change. Ag-
riculture, ecosystems & environment 114, 69-85.
Mdélder, A., Meyer, P, Nagel, R.-V. (2019). Integra-
tive management to sustain biodiversity and eco-
logical continuity in Central European temperate
oak (Quercus robur, Q. petraea) forests: An over-
view. For. Ecol. Manage. 437, 324-339.

Paillet, Y., Berges, L., Hjalten, J., Odor, P., Avon,
C., Bernhardt-Romermann, M., Bijlsma, R.J., De
Bruyn, L., Fuhr, M., Grandin, U., Kanka, R., Lundin,
L., Luque, S., Magura, T., Matesanz, S., Meszaros,
|., Sebastia, M.T., Schmidt, W., Standovar, T., Toth-
meresz, B., Uotila, A., Valladares, F., Vellak, K., Vir-
tanen, R. [2010). Biodiversity Differences between
Managed and Unmanaged Forests: Meta-Analysis
of Species Richness in Europe. Conservation Biol-
ogy 24, 101-112.

Teixeira, R.F.M., de Souza, D.M., Curran, M.P., An-
ton, A., Michelsen, 0., Canals, L.M.I. [2076]. To-
wards consensus on land use impacts on biodi-
versity in LCA: UNEP/SETAC Life Cycle Initiative
preliminary recommendations based on expert
contributions. J. Clean Prod. 112, 4283-4287.
Tsiafouli, M.A., Thebault, E., Sgardelis, S.P.,, de
Ruiter, P.C., van der Putten, W.H., Birkhofer, K.,
Hemerik, L., de Vries, F.T., Bardgett, R.D., Brady,
M.V., Bjornlund, L., Jorgensen, H.B., Christensen,
S., D' Hertefeldt, T., Hotes, S., Hol, W.H.G., Frouz,
J., Liiri, M., Mortimer, S.R., Setala, H., Tzanopoulos,
J., Uteseny, K., Pizl, V., Stary, J., Wolters, V., Hed-
lund, K. (2015). Intensive agriculture reduces soil
biodiversity across Europe. Glob. Change Biol. 21,
973-985.

Tuck, S.L., Wingvist, C., Mota, F., Ahnstrom, J.,
Turnbull, L.A., Bengtsson, J. (2014). Land-use in-
tensity and the effects of organic farming on bio-
diversity: a hierarchical meta-analysis. Journal of
Applied Ecology 51, 746-755.

89



90

ALPBIONET2030 Integrative Alpine wildlife and habitat management for the next generation

Young, J., Watt, A., Nowicki, P., Alard, D., Clitherow,
J., Henle, K., Johnson, R., Laczko, E., McCracken,
D., Matouch, S., Niemela, J., Richards, C. (2005)].
Towards sustainable land use: identifying and
managing the conflicts between human activities
and biodiversity conservation in Europe. Biodiver-
sity and Conservation 14, 1641-1661.

2.4 Land use in the Rhaetian Triangle

ARE  [2018]. Zweitwohnungen.  https://www.
are.admin.ch/are/de/home/raumentwick-
lung-und-raumplanung/raumplanungsrecht/
zweitwohnungen.htm!

AWN (2018]. Waldentwicklungsplan 2018+. Siid-
biinden. https://www.gr.ch/DE/institutionen/ver-
waltung/bvfd/awn/dokumentenliste_afw/WEP18_
R5_Suedbuenden_de.pdf

Land Tirol (2000). Schutzwald in Tirol. Landes-
schutzwaldkonzept.  https://www.tirol.gv.at/file-
admin/themen/umwelt/wald/schutzwald/down-
loads/lsk2000-1.pdf

TBA [(2019). Verkehrsfrequenzen. https://www.
gr.ch/DE/institutionen/verwaltung/bvfd/tba/Stras-
sennetz/Seiten/Verkehrsfrequenzen.aspx

2.5 Population pressure in the Alps

Eurostat (2019). Tourism. Annual data on tourism
industries. Occupancy of tourist accommodation
establishments.  https://ec.europa.eu/eurostat/
web/tourism/data/database

Luck, G.W. [2007). A review of the relationships be-
tween human population density and biodiversity.
Biol. Rev. 82, 607-645.

Millennium Ecosystem Assessment (2005). Syn-
thesis report, Island, Washington, DC.

2.6 Effects of altitude and topography

Meyer, E., Thaler, K. (1995]. Animal Diversity at
High Altitudes in the Austrian Central Alps, pp. 97-
108.

3. Strategic Alpine Connectivity Areas (SACA) - a
EUSALP wide concept for [ecologicall connectivity

Plassmann, G. ; Kohler, Y. ; Badura, M.; Walzer, C.
(2016). Alpine Nature 2030: Creating [ecological]
connectivity for generations to come. BMUB, Ros-
tock, Germany. 251 p.

4.Hunting

4.1 Hunting systems

Adamic M, Jerina K (2010) Ungulates and their
management in Slovenia. In ‘European ungulates
and their management in the 21st century’. (Eds
M Apollonio, R Andersen, R Putman) pp. 507-526.
(Cambridge University Press: New York].

Apollonio M, Ciuti S, Pedrotti L, Banti P) (2010) Un-
gulates and their management in Italy. In ‘Euro-
pean ungulates and their management in the 21st
century’. [Eds M Apollonio, R Andersen, R Putman)
pp. 475-506. (Cambridge University Press: New
York].

Imesch-Bebie N, Gander H, Schnidrig-Petrig R
(2010] Ungulates and their management in Swit-
zerland. In ‘European ungulates and their man-
agement in the 21st century’. (Eds M Apollonio,
R Andersen, R Putman] pp. 357-391. (Cambridge
University Press: New York]-

Maillard D, Gaillard J-M, Hewison AJM, Duncan P,
Loison A, Toigo C, Baubet Eric, Bonenfant C, Gar-
el M, Saint-Andrieux C (2010) Ungulates and their
management in France. In ‘European ungulates
and their management in the 21st century’. (Eds
M Apollonio, R Andersen, R Putman) pp. 441-474.
(Cambridge University Press: New York].

Putman R (2071] 3. A review of the various legal
and administrative systems governing manage-
ment of large herbivores in Europe. In Ungulate
management in Europe: Problems and practices’.
(Eds R Putman, M Apollonio, R Andersen)] pp. 54-
79. [Cambridge University Press: Cambridge, New
York].

Reimoser F, Reimoser S (2010] Ungulates and their

management in Austria. In ‘European ungulates
and their management in the 21st century’. [Eds
M Apollonio, R Andersen, R Putman] pp. 338-356.
(Cambridge University Press: New York].

Wotschikowsky U (2010) Ungulates and their man-
agement in Germany. In ‘European ungulates and
their management in the 21st century’. [Eds M
Apollonio, R Andersen, R Putman] pp. 201-222.
(Cambridge University Press: New York].

4.4 Hunting season

Apollonio M, Putman R, Grignolio S, Bartos L (2077)
4. Hunting seasons in relation to biological breed-
ing seasons and the implications for the control or
regulation of ungulate populations. In Ungulate
management in Europe: Problems and practic-
es’ [Eds R Putman, M Apollonio, R Andersen] pp.
80-105. (Cambridge University Press: Cambridge,
New York].

Reimoser F, Putman R (2011) 6. Impacts of wild
ungulates on vegetation: costs and benefits. In
‘Ungulate management in Europe: Problems and
practices’. [Eds R Putman, M Apollonio, R Ander-
sen] pp. 144-191. (Cambridge University Press:
Cambridge, New York]).

5. Regional challenges and approaches for [eco-
logical] connectivity

Plassmann, G. ; Kohler, Y. ; Badura, M.; Walzer, C.
(2016). Alpine Nature 2030: Creating [ecologicall
connectivity for generations to come. BMUB, Ros-
tock, Germany. 251 p.

6.1Northern Limestone Alps

ALPARC (2013]. Step by Step to ecological connec-
tivity. The contribution of municipalities to improve
ecological connectivity. Brochure edited by the
Ecological Continuum Initiative.

Alpine Convention (7991aj. Protocol on the Imple-
mentation of the Alpine Convention of 1991 of Re-
lating to the Conservation of Nature and the Coun-


https://www.are.admin.ch/are/de/home/raumentwicklung-und-raumplanung/raumplanungsrecht/zweitwohnungen.html
https://www.are.admin.ch/are/de/home/raumentwicklung-und-raumplanung/raumplanungsrecht/zweitwohnungen.html
https://www.are.admin.ch/are/de/home/raumentwicklung-und-raumplanung/raumplanungsrecht/zweitwohnungen.html
https://www.are.admin.ch/are/de/home/raumentwicklung-und-raumplanung/raumplanungsrecht/zweitwohnungen.html
https://www.gr.ch/DE/institutionen/verwaltung/bvfd/awn/dokumentenliste_afw/WEP18_R5_Suedbuenden_de.pdf
https://www.gr.ch/DE/institutionen/verwaltung/bvfd/awn/dokumentenliste_afw/WEP18_R5_Suedbuenden_de.pdf
https://www.gr.ch/DE/institutionen/verwaltung/bvfd/awn/dokumentenliste_afw/WEP18_R5_Suedbuenden_de.pdf
 https://www.tirol.gv.at/fileadmin/themen/umwelt/wald/schutzwald/downloads/lsk2000-1.pdf
https://www.tirol.gv.at/fileadmin/themen/umwelt/wald/schutzwald/downloads/lsk2000-1.pdf
https://www.tirol.gv.at/fileadmin/themen/umwelt/wald/schutzwald/downloads/lsk2000-1.pdf
https://www.tirol.gv.at/fileadmin/themen/umwelt/wald/schutzwald/downloads/lsk2000-1.pdf
https://www.gr.ch/DE/institutionen/verwaltung/bvfd/tba/Strassennetz/Seiten/Verkehrsfrequenzen.aspx
https://www.gr.ch/DE/institutionen/verwaltung/bvfd/tba/Strassennetz/Seiten/Verkehrsfrequenzen.aspx
https://www.gr.ch/DE/institutionen/verwaltung/bvfd/tba/Strassennetz/Seiten/Verkehrsfrequenzen.aspx
https://ec.europa.eu/eurostat/web/tourism/data/database
https://ec.europa.eu/eurostat/web/tourism/data/database

tryside - Protocol “Conservation of Nature and the
Countryside”.

Alpine Convention (1991b]. Protocol on the Im-
plementation of the Alpine Convention of 1991
Relating to Spatial Planning and Sustainable De-
velopment - “Spatial Planning and Sustainable
Development” Protocol.

Alpine Convention (2011). Sustainable Rural Devel-
opment and Innovation. Report on the State of the
Alps. Permanent Secretariat of the Alpine Conven-
tion, Innsbruck, Special edition 3.

Anderson, A.B., Jenkins, C.N. (2006)]. Applying na-
ture’s design: corridors as a strategy for biodiver-
sity conservation. New York: Columbia University
Press.

Bayerisches Staatsministerium fir Wirtschaft,
Infrastruktur, Verkehr und Technologie, Abtei-
lung Landesentwicklung - BayStMWIVT (2013).
Alpen-Plan als Teil des Landesentwicklungspro-
gramm [LEP] Bayern [Anlage 3]. Miinchen.

Web links:

ALPARC, Some figures about Alpine Protected Ar-
eas. Together for the Alps. The Protected Areas
(2014).  http://www.alparc.org/the-protected-ar-
eas/some-figures-about-apa. Accessed 3rd Feb-
ruary 2016

Alpine Convention (2015]. http://www.alpconv.org/
en/convention/framework/default.html. Accessed
2nd November 2015

Alpine-Carpathian Corridor Project (2016). Ac-
cessed 15th March 2016

6.2 Hohe Tauern National Park (in cooperation
with South Tirol Nature Parks)

Lehar, G. und Bayer, J. (2013] Nationalpark Hohe
Tauern Tirol, Kérnten, Salzburg. Besucherbefra-
gung und Wertschopfungserhebung

Berger, E. und GreB, A. (2017] “Bleifrei Jagen” -
Umfrage bei Jagern in Kérnten, Tirol und dem
Naturpark Rieserferner-Ahrn

Batzing, W. (2005] Die Alpen: Geschichte und

Integrative Alpine wildlife and habitat management for the next generation ALPBIONET2030

Zukunft einer europdischen Kulturlandschaft

IGS (Hg.) (2002) Exkursionsfihrer Europaregion
Tirol-Sidtirol-Trentino. Band 2

Alparc (Hg.) (2004). Grenziiberschreitender 6kol-
ogischer Verbund. Studie nach dem Mandat der
Alpenkonvention: “Grenziibergreifende Schutzge-
biete und 6kologisches Netzwerk in den Alpen”. In:
Alpensignale 3

WWEF Austria (Hg.) (2016] Factsheet - Wildnispo-
tenziale in Osterreich

Nationalpark Hohe Tauern (Hg.) (2016] Wiederhol-
ung der Almnutzungserhebungen im Nationalpark
Hohe Tauern [Kirnten/Salzburg: 2013; Tirol:
BMNT

(Hg.) (2018) Wichtigste Lebensraumkorridore Os-
terreich http://www.lebensraumvernetzung.at/de/
projects/map/16

Grillmayer R., Banko G., Leitner H., Leissing
D.[2015] Wie zerschnitten ist unsere Landschaft?
Senitza, E. et al (2019) Human-Nature Co-Exis-
tence im Schutzgebietsverbund NPHT und Natur-
park Rieserferner Ahrn. Analysen zu Schutzzielen
und Freizeitnutzungen. Endbericht


http://www.alparc.org/the-protected-areas/some-figures-about-apa. Accessed 3rd February 2016
http://www.alparc.org/the-protected-areas/some-figures-about-apa. Accessed 3rd February 2016
http://www.alparc.org/the-protected-areas/some-figures-about-apa. Accessed 3rd February 2016
http://www.alpconv.org/en/convention/framework/default.html. Accessed 2nd November 2015
http://www.alpconv.org/en/convention/framework/default.html. Accessed 2nd November 2015
http://www.alpconv.org/en/convention/framework/default.html. Accessed 2nd November 2015
 http://www.lebensraumvernetzung.at/de/projects/map/16
 http://www.lebensraumvernetzung.at/de/projects/map/16

Interreg A7 ALPBIONET2030

Alpine Space
Z‘!LPBIonE'zlgso . . Integrative Alpine wildlife aqd habitat manlagerrjent for t.he next generation
- Spatial analysis and perspectives of [ecologicall connectivity in the wider Alpine areas



	Editorial
	Summary
	Résumé
	Zusammenfassung
	Riepilogo
	Povzetek

	Introduction
	1. Project Working Regions and Project Partners
	2. Novel insights into ecological space and obstacles in the Alps
	2.1 Environmental protection status
	2.2 Fragmentation by transportation infrastructure
	2.3 Land use
	2.4 Land use in the Rhaetian Triangle
	2.5 Population pressure in the Alps
	2.6 Effects of altitude and topography
	2.7 Infrastructure in the Mont Blanc region
	2.8 Infrastructure in the Northern Lime-
	stone Alps

	3. Strategic Alpine Connectivity Areas (SACA) – a EUSALP wide concept for [ecological] connectivity
	3.1 Ecological Conservation Areas (ECAs)
	3.2 SACA 2 Ecological Intervention Areas (EIAs)
	3.3 SACA 3 Connectivity Restoration Areas (CRAs)

	4. Coordinated transboundary wildlife management? Hunting in the Alps
	4.1 Hunting systems
	4.2 Hunting systems CH/FR
	4.3 Non Hunting Areas
	4.4 Hunting seasons

	5. Humans and nature - co-existence for thousands of years in the Alps
	5.1 Best practice examples that have been analyzed
	5.2 Conclusions

	6. Regional challenges and approaches for [ecological] connectivity
	6.1 Northern Limestone Alps
	6.2 Hohe Tauern National Park (in cooperation with South Tirol Nature Parks)
	6.3 Achental-Berchtesgaden-Salzburg
	6.4 Mont Blanc Region
	6.5 Prealpi Giulie Nature Park (in cooperation with Triglav National Park)

	7. The ´Super-SACA´ approach - very important areas for [ecological] connectivity in the Alps
	7.1 Strategic Alpine Connectivity Areas
	7.2 White areas
	7.3 Main barriers in, from and to the Alps 
	7.4 Overcoming main barriers 

	8. Bibliography

	Map 1: Project Working Regions and project partners in the EUSALP macro-region
	Map 2: Protected areas in the EUSALP macro-region
	Map 3: Environmental protection (ENV) in the EUSALP macro-region
	Map 4: Fragmentation (FRA) in the EUSALP macro-region
	Map 5: Land use (LAN) in the EUSALP macro-region
	Map 6: Land use (LAN) in the Rhaetian Triangle
	Map 7: Population pressure (POP) in the   
	EUSALP macro-region
	Map 8: Altitude and topography (TOP)       in the EUSALP macro-region
	Map 9: Infrastructure in the Mont Blanc region
	Map 10: Infrastructure in the Northern Limestone Alps
	Map 11: Ecological conservation areas (SACA 1) in the EUSALP macro-region  
	Map 12: Ecological intervention areas (SACA2) in the EUSALP macro-region  
	Map 13: Connectivity restoration areas (SACA3)  in the EUSALP macro-region  
	Map 14: Hunting systems in the EUSALP macro-region
	Map 15: Hunting systems in France and Switzerland
	Map 16: Non Hunting areas in the EUSALP macro-region  
	Map 17: Hunting period in the EUSALP macro-region - Black grouse
	Map 18: Hunting period in the EUSALP macro-region - Brown hare
	Map 19: Hunting period in the EUSALP macro-region - Capercaillie
	Map 20: Hunting period in the EUSALP macro-region - Chamois
	Map 21: Hunting in the EUSALP macro-region period - Alpine ibex
	Map 22: Hunting period in the EUSALP macro-region - Red deer
	Map 23: Hunting period in the EUSALP macro-region - Roe deer
	Map 24: Hunting period in the EUSALP macro-region- Wild boar
	Map 25: Species distribution - Chamois in the EUSALP macro-region  
	Map 26: Species distribution - Ibex in the EUSALP macro-region  
	Map 27: Species distribution - Roe deer  in the EUSALP macro-region  
	Map 28: Species distribution - Red deer  in the EUSALP macro-region  
	Map 29: Species distribution - Wild boar  in the EUSALP macro-region  
	Map 30: National Park Hohe Tauern - Human-nature co-existence
	Map 31: Northern Limestone Alps
	Map 32: Hohe Tauern National Park
	Map 33: Achental-Berchtesgaden-Salzburg
	Map 34: Mont Blanc - Illustration of work with stakeholders
	Map 35: Prealpi Giulie Nature Park
	Map 36: Strategic Alpine Connectivity Areas (SACA)
	in the EUSALP macro-region  
	Map 37: Main barriers  in the EUSALP macro-region
	Map 38: Overcoming main barriers in the EUSALP macro-region

