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Abstract

The RowAlps (Recovery of Wildlife in the Alps) Project was founded in order to support the Platform
G[ FNBS /I NYA@2NBaz 2 Af RWidljfehddiSbciet)an fulfiiing its Alpi@A S G & ¢
Convention Mandates for the periods of 202814 and P15-2016: Develop practical goals and
management options for the recovery and conservation of wolf, lynx and bear populations in the

Alps and present these to the relevant bodies of the Alpine Convention.

Therefore, the overall goal of the RowAlps projedb develop practical goals and management
options for the recovery and conservation of wolf and lynx populations in the Alps. To reach this goal
three objectives were defined. In brief these objectives are: 1) To review and assess the present
situationof wolf, lynx and prey populations in the Alps, the expected development of the

populations and discuss challenges in wildlife management as a consequence of the return of the
carnivores; 2) To describe mechanisms to achieve tolerance for lynx and mdifféoent interest

groups and to identify factors defining the tolerance and the potential measures to influence these
factors and 3) To assess the output from objectives 1 and 2 and develop management scenarios for
the recovery and conservation of fauwatle wolf and lynx reference populations in the Alps and
discuss them with interest groups.

For objectives 1 and 2, each a working group was established with experts and interest groups. For
objective 3 a working group with delegated representatives efdbuntry delegations of the WISO
Platform was established.

The current report is the product of the working group assigned with fulfilling thetgective. In
seven chapters the following contents are presented: 1) Introduction; 2) Framework for large
carnivore management; 3) Current situation of the wolf population in the Alps; 4) Discussion,
interpretation and assessment of a future Alpine wmdpulation and main threats; 5) Practical goal;
6) Management options and implications and 7) Suggestions for priorities in time and space.

The RowAlps Project identified tserall practicaoal as achieving a favourable conservation status
(FCS, accoimp to Linell et al. (2008)) of wolf in the Alps. To reach FCS for the Alpine wolf population,
at least 125 packs need to be widely and evenly distributed according to suitable habitat across the
Alpsand connected to neighbouring populations. Thain threatsto the present and future Alpine

wolf population were identified as human caused mortalities (illegal killing, accidental mortality),
livestock depredation, low acceptance and poor management structures. To address these threats, a
set offive generamanagement option$or the entire Alpine wolf population were identified: 1)

Secure sustainable damage prevention and compensation systems for livestock damages; 2) Foster
dialogue among authorities, with wildlife managers, hunters and foresters by estarg

information and consultation mechanisms for the wolf, 3) Integrate local people in the wolf
monitoring, 4) Prevent and persecute illegal action through law enforcement and 5) Control of wolf
dog hybrids and domestic dogs. Although there may be s@mgenal and national variation in the
priority of implementing these management optiortise level and timing of prioritfor each of the

five management options were identified.

The current conclusions were elaborated on the basis of the suitable apipgeaand data available
at the time of writing this report.
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1. Introduction

1.1 Assignment and context of the present recommendations for an internationally

coordinated management

CKS tfFOGF2NY 4[| NBS OF NY AWSABildlie andl 5dci®y) wag Stap G Sa |
by the X Alpine Conference in 2009 (Evian). Liechtenstein was assigned with the first presidency.
Switzerland was allocated the second presidency by the XI Alpine Conference and Italy the third
presidency by the XAlpine Conference.

For the period of 201:2014 the Platform dealt with the following mandate:

1 Development of practical goals and management options for the recovery and conservation
of wolf, lynx and (according to availability of funds) bear populatiorike Alps and
presentation to the relevant bodies of the Alpine Convention;

1 Working towards an Alpineide genetic monitoring programme for large carnivores;

1 Development of a map with the distribution and abundance of the Alpine ibex population in
cooperation with the Alpine Ibex Group.

¢CKS GaLIANRG 2F 2L{hé Aa o0laSR 2y GUKS !t LAYS /2y
Platform, Felix Nascher with the following words:

G¢2 SyadiNB (KS 02y iAydzsSR S Eamviré&yrdgiSnaldl@nniggimush £ S L2 L
start taking their needs into account, e.g., by guaranteeing migration corridors, by defiuagiility

wildlife areas, by conserving functioning ecosystems, by applying adequate management strategies

and measuresasddmy RSR o6& GKS LINR(G202ta 2y G{LI GAFE LI I Y
G/ 2y aSNBFGA2Y 2F yIFGdaNBE FyR GKS O2dzyiNBaAaARS: ®

A functioning ecosystem comprises both large predators and their prey species. Therefore, any

concept for the conservation and managent of wildlife speciesbe it large carnivores or wild

ungulatesc has to be based on a holistic and integral approach. Thus, speaking about large

carnivores, you have to take into account the status of possible prey populations and of their habitats

over the entire area occupied by these species; and, speaking about wild ungulates, you have to

reflect the influence of predation by large predators over the entire area occupied by these species:

Finally and above all, you have to go beyond a strictlygual approach.

Any successful determination of development targets, strategies and measures with respect to these
wildlife species will have to take it for granted, that economic and social aspects are duly taken into
account on an equal level: Sustaitebonservation and exploitation of wildlife can only be ensured
when respecting and assessing all of these ecological, social and economical parameters, which are
determining the system at stake.

{dzaldl Ayl ofS At REATS YI yIfaBeSoeitficRiowleigefaya®afS NI 6 S |
from it: Sustainable wildlife management has to be an expression of a will, how to deal with our

gAf REAFTS aLISOASE m o6& GF1Ay3a Ayid2 | 002dzyiz o6& ol
a20A2NYPAANBAGAYA! RSOAaA2Yy 2F Fff aidl1SK2f RSNA A
08 a2(Nas@dr 2099).

To fulfil the overall goal the WISO Platform members understood, that additional expertise is

necessary to analyse adequately the datal information of the different countries and to develop
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appropriate solutions for the entire Alpine arc. This additional work, which goes beyond the
tfEFdF2NYQa OF LI OAGex Aa 02 @S NB Rorbyrx andl Wdlf. TRed LISOA | £ €
project is financed by the MAVA foundation, Switzerland (Federal Office for the Environment) and
Germany (Bundesministerium fir Umwelt, Naturschutz, und Reaktorsicherheit). Switzerland

coordinates and leads this project. The RowAlps project started in 201®&idreahd in 2016.

The Alpine Convention Mandate of WISO for the period of ZB5 was adopted at the XllI Alpine
Conference in Torino, on November®21014. It focuses on the following tasks:

1 dTo finalise drafting of practical goals and management atifor the recovery and
conservation of wolf and lynx populations in the Alps; to continue the development of
practical goals and comprehensive advice for the application of management options in
relation to recovery and conservation of bears in the Alptg@n; to present all
management options to the relevant bodies of the Alpine Convention in 2016.

1 To develop procedures among the contracting parties concerned, which ensure a transparent
flow of information and support decisianaking processes as wal the coordination of
responding actions for wolves and bears; common interpretations of behaviour of problem
bears; and more effective and coordinated conservation actions for the lynxes involving the
key stakeholders.

1 To continue the development ofadinated programmes of genetic monitoring of wolves
and bears on an Alpine scale, and to ensure a profound understanding of the genetic risks for
the conservation of the lynxes to guide conservation policies in the Alps.

I These goals are to be pursued taking into account the results of the RowAlps project and
other relevant projects, including Huhded projects, and exploring synergies with Eié
Platform on coexistence between people and large carnivaresotherrelevl & A Y A G A G A O¢
(Alpine Convention 2014).

MPH al Ay 3F2Ffa FYyR ISYSNIft 2NASYyldlrGA2y 2F GK
I YR & 2ofiHe 3lpidedonvention

The work of the WISO Platform (and RowAlps) is based on and guided by the WI3iGeguttaket

were adopted by the XI Alpine Conference in 2011 (Slovenia).

The main goal and general orientation of the guidelines is to achieve and conserve the favourable
conservation status of the wolf, lynx and bear in the entire Alps. Subgoals and®pegdine the
orientation of the WISO Platform to achieve the main goal.

! Recovery and conservation of wolf and lynx in the Alps: Options for transboundary conservation and
management.
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da! Lb ¢@BENERAL ORIENTATION

Large carnivores and wild ungulates are preserved in balance with their habitat, other wildlife
human interest. Conflicts with human intereate addressed and negative impacts are
O2dzy i SNB It yOSRD X6

Subgoals

1 - Dialogue: We inform, sensitize, and promote dialogue concerning the relations between wil
habitat, and society;

2 - Wildlife populations: We respect the intrinsic value ofwildlife as central components of our
environment and steer the development of native wildlife populations in harmonization with thg
habitat and human interests, with the goal of securing viable wildlife populations;

3 - Wildlife habitat: We support clesto nature laneuse forms when using mountain pastures,
agricultural areas and forests and aim for the conservation and improvement of wildlife habitaf
terms of surface and quality;

4 - Integrative sustainable use: We use our wildlife sustainabhgcdognition of and in
harmonization with the various human interests in protection and use, and we further develop
various land use forms in a balanced manner;

5 - Cooperation: We cooperate transboundary in a csesgoral way and harmonize measuras,
far as it is needed to reach common objectives, such as the amelioration of living conditions fq
wildlife species or the prevention of conflicts as regards different user interests as well as
O2YLISyaliGAzy 2F REYIFI3ISa¢ 62L{h HaAMMO®

The WISO (wildlife y R a2 0ASGe0 tfFdF2N¥zE GF1Sa G4KS NRtS

member states and decision makers on a national and international level to achieve and conserve the
favourable conservation status of the lynx, wolf and bear in the entire Algse@ad focus is given to

cross border issues, international cooperation and necessary harmonization of processes relevant for
a population level management.

1.3 Goals of the RowAlps project and current specification of the tasks

The overall goal of the Ra\Ips project is to develop practical goals and management options for the
recovery and conservation of wolf and lynx populations in the Alps. These suggestions will support
WISO to fulfill its current mandate.

To reach this goal, three objectives werdided and for each of them a working group was
established.

Objective 1: To review and assess, based on available scientific publications and reports, statistical
materials and ugio-date experience, the present situation of wolf, lynx and prey populatiomise

Alps, the expected development of the populations and discuss challenges in wildlife management as
a consequence of the return of the carnivores.

Objective 2: To describe mechanisms to achieve tolerance for lynx and wolf for different interest
groups and to identify factors defining the tolerance and the potential measures to influence these
factors.

27
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Objective 3: To assess the output from objectives 1 and 2 and develop, considering these biological
ecological and socieconomic findings, managemestenarios for the recovery and conservation of
favourable wolf and lynx reference populations in the Alps, discuss them with interest groups (in the
frame of the WISO Platform), and report to the relevant bodies of the Alpine Convention.

These recommendains are based on the reports of the RowAlps objectives 1 and 2, further on the
fact finding of the WISO Platform, on inputs of the members of working group 3 of the RowAlps
project and finally on different documents, that have been drafted by WISO siestédblishment in
2009.

The overall goal and objectives were fiumed during the discussions of the RowAlps workshops as
well as the WISO Platform meetings during 2014. The working groups of objective 1 and 2 produced
two separate reports

1.4 Management definition

¢tKS YSYOSNE 2F GKS w2g! LA LINR2SOG RSTAYS YIyl 38
oriented and deliberate intervention within the existing legal framework, carried out by an

authorised or mandated actor. The WISO Platform defimanagement as a valmeutral term that

can embrace a wide variety of involvements with large carnivores, their wild or domestic prey

species, and habitats or with people. Regarding the carnivores, it could include activities such as
translocation andeintroduction, culling and capturing, or also intentional (temporary)-non

intervention, but implies always, as it is goalented, a kind of monitoringRegarding society, it

could include activities such as communication, participattmmpensation andamage prevention

FYR a20AFf Y2YyAG2NAYy D4

Managementin the present recommendations is understood as: All legal activities in the biological
and sociepolitical sphere with the goal of achieving a favourable conservation status of lynx and
wolf:
 onabid 23A0Ff fS@St aYlIyl3aSYSyidé¢ AyOfdzRSa RATFTTFS
maintaining habitats, lethal removaf single specimens which e. g. are posing a threat to the
human population (under the strict conditions laid down in § 16 of the HalDatsctive and
the Bern convention) and other actions
f onasocidl2f AGAOIf fSOSt avYl yl @®Bnbicatiodand SI ya | f a2
cooperation.

1.5 Scope of the recommendations

The geographical focus for the present recommendations is the Alpin&lzaecverall management
of the wolf across the Alpine arc focuses on international cooperation, whereas the concrete
management options and strategies are understood as a transboundary framework.

2 RowAlps report objective 1: The recovery of wolf Canis lupus and lynx Lynx lynx in the Alps: Biological and
ecological parameters and wildlife management challenges. April 2015

Row Alps report objective 2. December 2014

3Workshop of the working group ¥ the RowAIps project, Vienna" @ 7" December 2012
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1.6 Addressees

These recommendations address in the firstgal the official authorities of all member states of the
Alpine Convention responsible for strategic planning and in charge of concrete actions concerning
the conservation of large carnivores and wild ungulates. The recommendations provide a basis for
deckionmaking regarding:

9 strategic planning activities;

1 concrete actions to balance large carnivores and wild ungulates with their habitat, other
wildlife and human interest; as well as to address conflicts with human interests and
counterbalance negative ipacts.

Furthermore, they may serve as orientation for all rgovernmental actors involved in wildlife
management and finally as common vision for the realization of the overall goal to achieve a
favourable conservation status of the wolf throughout th@sl

More detailed reports, googractices, links on initiatives, references are available on the Alpine
Convention web sittand MALME website

2 Framework for large carnivore management

2.1 Legal framework of international and national treaties d¢arge carnivores and
population level management

Large carnivores have populations distributed across several countries and can have large individual
home ranges, often >100 KT herefore, legal instruments to protect these species need to be
coordinatedat an international level, and several international treaties have been established to
address transboundary conservation.

The EU Habitats Directive

¢KS 9! 1 LFLoAGFGAa 5ANBOGADGS 64/ 2dzyOAf S5ANBOUGADS H
ofg At R FTldzyl IyR FE2NI£0 A& | OAMNMRIadRIcamivore’ A 2 Y RA NE
species as well as their habitat are strictly protected by the Habitats Directive (annex Il, which

requires Natura 2000 sites, and annex 1V). Wolf and brown, lbes&inot lynx, are additionally

designated as priority species.

GC2NXIFffexr GKS |1 +FoAGlIGa 5ANBOGAGS R2Sa y2i0 SELX A
should be achieved at the population level. Its reporting routines require that FE@8Ihated within

each country (or within each biogeographical region present within each country), indicating that its
intention is to operate on a national or saltional scale. This scale of consideration may be suitable

for a wide range of smaller spies, but large carnivores present a wide range of very special

challenges. As large bodied tppedators they naturally move over very large areas and occur at

relatively low densities. This implies that many (maybe most) countries will never be at to h

enough individuals to have a population that can reach FCS. In order for the intention of the Directive

4 http://www.alpconv.org/en/organization/groups/WGCarnivores/default.html
3 http://www.kora.ch/malme/20_malme/home/index_en.html
6 http://ec.europa.eu/environment/nature/legislation/habitatsdirective/index_en.htm


http://www.alpconv.org/en/organization/groups/WGCarnivores/default.html
http://www.kora.ch/malme/20_malme/home/index_en.html
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to be achieved for a species group like large carnivores, it must consider spatial scales that span

borders. This is actually specified in the DiracdS Q& LINBI Yot S a 2yS 2F (GKS
Directive. These population level management plans can simply be viewed as an instrument to

achieve this goal. The Commission also says in its technical specifications for the tender of this project

that "coordinating the management across national boundaries might be the solution to maintain

viable populations over the loAgrm, an approach that is also important to put large carnivore

conservation into the broader context of biodiversity conservatiarcertain legal clarification is,

however, required from the European Commission concerning the proposed practice of attaching
favourable conservation status assessment to the population level, which in some cases may free

member states from the oblig&iy G2 | OKA S @@indelfiet & ¢00&).KSANI 25y ¢
C2NXYIf NBIdANBYSyiGa G261 NRa 9! YSYOoSNI adldsSa I NB
requirement is to reach the Favourable Conservation Status (FCS), based on two reference values:
Favourable RESNBy OS wl y3IS o6Cwwo0O | yR Cl @2 dieimidef Sates STSNB Yy
shall undertake surveillance of the conservation status of the natural habitats and species referred to

in Article 2 with particular regard to priority natural habitat typesd priority species. 6! NI A Of S mwm
Habitats Directive).

On behalf of the European Commission, the Large Carnivore Initiative for Europe elaborated the
GDJZA RSt Ay Sa F2NI t 2Lz FdAzy [ S@St alyl3asSyYySyid tfly
guidelines are:

1. To shift the focus from the species and the management unit to the ({hptaoulation.

2. TointerpretFCE SNXY aCl @2dz2N> 6t S / 2y aSNBIF A2y {0 (dzaa

3. ¢2 NBO2YYSYR o dpkdice o | 2 NDSEYISNHIS OF NV A @2 NB & ¢
TheNatura 2000 network was established under the Habitats Directive and comprises of a series of
protected areas within the European Union (Emesisigtwork for Switzerland and Liechtenstein).

The Bern Convention

All Alpine States and the European Union hsigeed the Convention on the Conservation of
European Wildlife and Natural Habitats (Bern Convention). It lists wolf and brown bear as strictly
protected (Appendix 2), whilgnx is listed as protected (Appendix 3) together with the ungulate
species. Forpecies in Appendix 3 hunting is allowed as long as the population is not threatened.

GThe Bern Convention places considerable emphasis on the need to foster transboundary approaches

in the preamble and in articles 1, 10 and 11. Recommendation 115 @865)alls for countries to

work towards transboundary action plans for large carnivores, and the topic was given considerable
attention in a workshop held in Slovenia in 2005 (Bath 2005p [ Ay y St f S It ® Hnny?o

The Bonn Convention

Furthermore, the Alpin€ountries are signatories to the Convention on the Conservation of
Migratory Species of Wild Animals (CMS, Bonn Conveftiwh)ch is specifically tailored to
migratory species that cross international borders. The Bonn Convention even allows for states
sharing migratory populations to sign legally binding treaties to govern the management of these

2L {h tfFOdF2N¥o wSadA G&a 2F FI 00 FAYRAYAYRY?2 NKB FWH WS
2010
8 http://www.cms.int/
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species. Although the movements of large carnivores across borders does not follow the strict

definition of seasonal migration, it may be worthwhile explorihg potential for use of this

convention, which has already been applied to several similar issues.

2 KSNBla 3IAPSY (GKFG GKNBFGSYSR KFoAlGlFda FyR aLISOA
and the threats to them are often of a transboundary natlités necessary to take measures at

Community level in order to conserve them:

GThe combined weight of the Habitats Directive and these two conservation conventions should be
enough to motivate EU countries to develop population level management pkpegially if in so

doing they will be permitted to adopt more flexible management practices than those allowed by a
strictly national perspective. Furthermore, the Bern and Bonn Conventions should be useful
frameworks to induce neRU countries to take piin these plans. Although many Bern Convention
signatories have taken reservations for wolves and bears concerning their placement on apgendix Il
these species are still covered under the Conventions general goals as expressed in articlés 1 and 2
(Limell et al. 2008).

The Alpine Convention

The Alpine Convention is an international treaty (convention) for the protection of the Alpasi|t

signed beginning from 1991 by the eight countries of the Alpine Arc: Austria, France, Germany, Italy,
Liechtensten, Monaco, Slovenia and Switzerland and the European Community. Every two years is
conducted an Alpine Conference in the country holding the presidency.

The Convention works with integrated policies and approaches for the sustainable development of
the Algne Space. Twelve key themes and out of them eight protocols, support the parties to
navigate thernplementation highly complesustainable developmenrin the Alps.

The Permanent Committee and the competent administrations are the main institutionsndyima
responsible for the Convention implementation. Working groups, platforms, committees etc. support
and supervise the implementation of the Convention. One Platform of the Convention is the WISO
(Wildlife and Society) which deals with large carnivores wild ungulates.

Main themes and the protocols with relevance for large carnivores and wild ungulates in the Alpine
Convention are

1. Spatial planning

2. Nature protection and landscape conservation
3. Mountain agriculture

4. Mountain forestry

t NP G 2 O2 f lanmifiglalhd GusthifiablddevelapS y i &
Article 3 of the protocol aims at considering of the criteria for environmental protection in the
policies for spatial planning and sustainable development:

The spatial planning and sustainable development policied@ihieve swift harmonisation of the
economic interests with the needs for protecting the environment, with particular attention inter alia
to:

a) safeguarding and restoring the ecological balance and the biodivefsitg Alpine region X]

d) the prokection of ecosystems, the species and rare landscape elements
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And Article 9 of the protocol asks the countries that spatial and sustainable development plans
and/or programmes include, at the most appropriate territorial level and taking account of the
specific territorial conditions,[X]

4. Protection of nature and the landscape

a) delimiting of the areas for protecting nature and the landscape, and also for safeguarding the
water courses and other vital natural resources,

b) delimitingof tranquil areas and areas in which construction of buildings and infrastructures is
restrained or prohibited, as are other damaging activities.

t NPG202ft o/ 2yYaSNBIFGA2Y 2F yIGdz2NE yR GKS O2dzy i NE
The obijective of this Protocol is to lay down Interpatl laws, implementing the Alpine Convention

and also taking the interests of the local population into account, in order to protect, care for and, to

the extent necessary, restore nature and the countryside, in such a way as to ensure the lasting and
widespread functional efficiency of the ecosystems, the conservation of countryside elements and

wild animal and plant species together with their habitat, the regenerative ability and lasting

productivity of natural resources, and also the diversity, spatifand beauty of the natural and

rural landscape; and also, in order to encourage cooperation between the contracting Parties for

these purposes.

The Contracting Parties undertake to cooperate particularly for: map surveying, drawing the
boundaries andhien managing and controlling protected areas and other natural and rural elements
of the landscape worthy of protection, interconnecting a network of biotopes, defining landscape
models, programmes and/or plans, preventing and rebalancing damage to raatdréhe landscape,
systematically monitoring nature and the countryside, scientific research, and any other measure for
protecting wild animal and plant species, their diversity and their habitat, and for defining the
relevant comparable criteria to the tent that this is necessary and functional (Art. 3.1).

The Contracting Parties undertake to pursue the measures appropriate for preserving the indigenous
animal and plant species with their specific diversity and in sufficient populations, particularly
enauring that they have sufficiently large habitats (Art. 14.1).

Finally the Contracting Parties shall undertake to promote the reintroduction and distribution of wild,
indigenous animal and plant species and also subspecies, breeds and ecotypes, on citwadition

there are the necessary prerequisites and, by doing this, there is a contribution to the preservation
and strengthening of those species and that no effects unsustainable to nature and the landscape, or
to human activities, are caused (Art. 16.1)e8tfic knowledge is to be applied for reintroducing and
distributing these species. The Contracting Parties shall agree on common directives in this respect.
Following the reintroduction, it will be necessary to control and, if required, regulate the

development of these animal and plant species (Art. 16.2).

t NEG202ft aa2dzydtAy FENXYAY3Aa

In Article 13 of the protocol the Contracting Parties agree that the complementary nature and partial
interdependence of farming and forestry in mountain areas necessitati@tegrated approach.
Consequently, they shall encourage:

(a) forestry compatible with nature both as an additional source of revenue for farms and as a
sideline activity for farm workers;
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(b) consideration of the protective, productive and recreatibagswell as the environmental and
biogenetic functions of forests, in relation to farmland, taking account of the specific local conditions
and in harmony with the countryside;

(c) regulation of grassland farming and of the game population, to avoithtoigrable damage to
forests and crops.

t NEG202f aaz2dzyldlAy F2NBadaa
The Contracting Parties undertake to also consider the objectives of this Protocol in their other
policies. This primarily applies to the following ard3:

b) Populations of gamé&.hegame population is to be contained within limits permitting the natural
reforestation of the mountains by indigenous tregsthout having to take recourse to special
protective measuredn the border areas, the Contracting Parties undertake to harmahisie
measures for regulating the game animdls.restore a system of natural selection on the hoofed
species, and also in the interest of protecting nature, the Contracting Parties shall encourage the
reintroduction of predators, to an extent appropriater the general needs of the region (Art. 2).

CITES

The Convention on International Trade in Endangered Species of Wild Fauna anid Blora,
international agreement between governments to ensure that international trade in specimens of
wild animals and plants does not threaten their survival. It came into force in 1975. Wolf is listed in
Appendix 2\yww.cites.org. In the EU countries CITES is implemented by Council regulation (EC) No
338/97.

The national laws on hunting and on large carnivores

In the Alpine countries wildlife is managduaaugh legal and practical means such as protective laws
and selective hunting.

The wolf is strictly protected in all Alpine countries. This status is however subject to restrictions in
some countries in order to reduce conflicts with livestock husbandry.

In Germany however there are no such restrictions but only exceptions from the rule (strictly
protected) in compliance with Art 16 of the Habitats Directive. In Switzerland, livestock raiding
individuals are selectively removed. In France and Slovexdapéonal culls are permitted.

In France, wildlife and environmental monitoring are carried out by the Office National de la Chasse
et de la Faune Sauvage ONCFS. The role of hunting in Italy is primarily to control wild boar, red deer
and roe deer populabns (Apollonio et al. 2010). Switzerland has licence hunting across the Alpine
range, with 41 federal wildlife reserves where hunting is banned (ImBstié et al. 2010). Ungulate
management and huntingractices in Germany are carried out with the obijee of reducing and
LINB@SydGAy3a RIEYF3IS (2 ONRLA |yR F2NBadao ¢KSNB
have additional regulations (Wotschikowsky 2010). Austria uses the "Reviersystem" similar to the
system in Germany; the Austrian "Bleslander” are responsible for legislation and management of
game (Reimoser & Reimoser 2010). The current Slovenian Law on Wildlife and Hunting controls the
wildlife management system in Slovenia (Adamic & Jerina 2010).

A a


file:///D:/Tabea/1.KORA/1.5.%20RowAlps/6.%20Wildlife%20management/www.cites.org
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Table 1: Legal status of the wakstrictions to the status and authority in charge of wolf conservation an
management in the Alpine countries.

Country Legal status Management interventions  Authority in charge

France Strictly protected Removal of stock raiding aAyArAaiasNB RS
individuals {ir dedéfensg. A développement durable et de
yearly defined number of f QSYSNHAS
individuals are removedif
de prélevement

Italy Strictly protected No derogation has ever been Ministry of Envionment;
requested for culling under  however the implementation
article 16 of the Habitats is left to the regions.
Directive.

Switzerland  Strictly protected (young Selective removal of stock  Federal Office for the

wolfs) raiding individuals. Criteria fo Environment FOEN; the
population regulation if cantons for the
predation impact is too high. implementation of the wolf
concept.
Liechtenstein Strictly protected Amt fir Umwelt
Germany Strictly protected under Natureconservation
the jurisdiction of the authorities of the Lander (in
Federal Nature Saxony also the hunting
Conservation Act. authorities). In some Lander

the regional ministries of the
environment are in charge, in
other Lander responsibility is
further delegated to the
district administrations.

Austria Wolf ismainly subject to Hunting and nature
GKS RAAGNROIU conservation authorities of
but enjoys a yearound the provinces.
closed season.

Slovenia Strictly protected since Exceptional cullpermitted to  Ministry of Agriculture and
2004 (before quota decrease conflicts with Environment
hunting from October to  agriculture.
February)

2.2 Administrative framework concerning current management of large carnivores at
national and local level of Alpine countries

The development of a national wolf management plan has been addressed by all Alpine countries.
Wolf management plans were elaborated in France as early as 1993. The lItalian Ministry of
Environment with technical support of the Istituto Superiore per laézione e la Ricerca

Ambientale ISPRA has established National Action Plans for brown bear and wolf in Italy (Anonymous
2012). A concept for the management of wolf in Switzerland was developed in 2004 (BUWAL 2004)
and revised in 2008 and 2010 (BAFU 200802

Several Lander in Germany including Bavaria have developed regional wolf management plans. These
plans, although called management plans, mainly deal with regional conflict mitigation and
management competences. Slovenia has a strategic managerfzanapd a fiveyear action plan is

currently being implemented. Regional management plans for wolf exist in Germany and

Switzerland.
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Table 2: Countries with operative management plans for large carnivores and for the whole Alpine part ¢
populationV or regionally V1.

Species France Italy Switzerland  Liechtenstein  Germany Austria  Slovenia
Wolf Y \Y Y, Y Y,
Lynx \% \%

Brown bear \ [V] \ \ V] \

All Alpine countries have a decree that defines, which species are protected and which ones are
hunted. While e.g. the authority in charge is the state in France, in Austria the federal provinces
(Lander) are responsible for large carnivores and wild atgsl In France, wolf and bear

management are organized at the national level through national action plans. The actions planned
at national level are put ipracticeby departmental authorities and coordinated at the regional

level. In Switzerland and ltathe general conditions are defined in the national laws, but some
species are managed on cantonal or regional level, respectively. In Switzerland all three large
carnivores are protected by federal law. The federal law also gives the general guidblingsvild
ungulate management, but delegates the management itself to the cantons. In Italy large carnivores
are protected on ministerial level and the ungulates are contained in the regional hunting law. In
Germany all large carnivore species are striptbtected by the Federal Nature Conservation Act.

The administrative structure of huntable species in Bavaria is divided in three levels: local, the district
and state level (Ministry of Food, Agriculture and Forestry). In Austria, the three largeocasnire
managed under the hunting law with yessund closed hunting season. In Slovenia, protected
species (bear, wolf, lynx) are regulated by nature protection legislation, game (chamois, ibex, roe
deer, red deer, wild boar, mouflon) are regulated byiting legislatior?.

France, Switzerland, Germany and Austria have established large carnivore management boards with
representatives of GOs, NGOs and scientists as discussion forums on regional and/or national level.

The aim is an objective discussion abemnerging problems and possible solutions to serve conflict
management?

LY HnncX (GKS aAyAadNRSa 2F 9y ODBANRYY Srgndosdisge LGl f &3
O2ff 062N 0AGPS LINRP(G202f FT2NJ 0KS YQYyrYassgysd SFTRBet
Tutela del Territorio et al. 2006). This protocol takes into account aspects of the Habitats Directive

and Bern Convention as well as the existing national management plans with a common geal of re
establishing and protecting a viable Wpbpulation in the Alpine arc.

Liechtenstein will in future be integrated in the management plans of Switzerland.

Wolf and lynx are strictly protected by international and national laws, but with regard to practical
management, almost all countries having substantial populations of these carnivores are applying

some regulations allowing for exceptional removals ofglean animals. For the wolf, France is

FLILJX @Ay3 GKS LINAYOALX S&a 2F aGANI RS RSTSyasSé |yR
how many livestock a wolf is allowed to kill before it can be lethally removed.

2 L{h tflFlGF2NY¥o wSadA Ga 2F FI 04 FAYRAYI Ay (KS FNIYS
2010

Yo fh tfF0F2NYVO wSadzA Ga 2F Tl OG0 FTAYRAYR A¥t RKSy Tod ¥M$S
2010
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2.3 Human developments in the p$

Since 1871, the resident human population in the Alps has almost doubled, from 7.8 million t015.2
million people (Batzing 2015). However, the population development has varied hugely within the
Alps and the population distribution became much mareven: the majority of people live below

500 m. Areas along major transport routes have become urbanised and cities at the edges of the Alps
KIS 0S02YS aO02YYdziSN) G2ayae F2NJ GKS YSGNRLREAAS
have grown, too. Thpopulation has increased especially in the western parts of the eastern Alps.

The population in higher elevation areas has decreased, mostly because agriculture has become
unprofitable due to limited mechanisation. The population decrease was most protrimére

Italian Alps (except South Tyrol), eastern Austrian Alps, and some regions in the French Alps. Young
people and families moved away, and the population in these communities is considerably over

aged. A further population decrease is expected gaarwith unfavourable economic conditions.

Tourism in the Alps has been stagnating on a high level since the early 1980s. About 60 million
people visit the Alps every year for daytrips and an additional 60 million people stay for 370 million
nights in theAlps every year (Siegrist 1998). However, tourism is spread unevenly across the seasons
and across the Alps (37% of municipalities in the Alps offer no tourist beds at all; Price et al. 2011).

The influence of tourism on large carnivores and wildlife imegal is twofold: Firstly, tourism

requires infrastructures (e.g. transport infrastructure, ski slopes, or golf courses), which influences
the landscape and the habitat of wildlife. Secondly, touristic activities (e.g. hiking, skiing, paragliding,
but alsoadded traffic from visitors) create disturbances for the local wildlife. Nonetheless, the
populations of ungulates have increased throughout time. Large carnivores have a high capacity to
adapt to human activities. Wildlife and especially large carnivalss represent a chance for tourism

as visitors see them as the embodiment of pure nature and untamed wilderness. Wildlife tourism is
however weakly developed in the Alps.

2.4 Ecological framework

Habitat loss and fragmentation are the leading hurtamiged deterministic factors affecting wildlife
populations with effects being caused by e.g. altered connectivity or increased edge effects (Mills
2007).

The fragmentation of the landscape in Europe is increasing, which has various negative effects on
wildlife (e.g. barrier effect, loss of habitat, increased numbers of traffic collisions). Nevertheless, the
Alps still feature some of the largest unfragmented Hvaffic areas in Central Europe but valley

floors can be just as heavily settled and fragmentethadowlands surrounding the Alps and

present considerable barriers for animal movements.

The Alps are one of the bekhown mountain ranges as well as being one of the richest in
biodiversity, it is, however, also one of the most densely populated. fHdibnal tool used to

conserve biodiversity and the natural environment has always been the creation of protected areas.
However, it has become increasingly obvious that a majorly important aspect in the conservation
process is to connect protected are@sone another to allow the migration of species across the
entire Alpine range.

Besides the extent and quality of forests (which have improved over the past 100 years in the Alps),
the connectivity between forest patches is decisive fofrtaming terrestrial species.
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Forests in the Alps have been strongly overexploited in the 18th/19th century, but have recovered

and forested areas have expanded again in in the 20th century. About 52% of the Alpine area is
F2NBaGSRZI | yR a7F2NEBa dontibht#slthé vadoyfty tb ngdent dhiangels id BndS y G €
cover (EEA 2010).

The realisation of an ecological continuum and the reduction of fragmentation lead to concrete
spatial links (corridors) and measures in favour of the establishment of-alpare ecolgical
network (ECONNECT 2011).

Genetic flow across the whole Alpine range is important. Across the whole Alpine range a

coordinated and transnational approach is needed in accordance with the legal framework provided

by the Alpine Convention. Together®it 4§ KS &9 02t 23A 01t [/ 2y GAydzdzy AYyAl
902t 23A0If bSlig2N]é¢ 2F GKS 1§ LIAYS / gevgStgjoid 2y > 9 C
efforts focussing on the Alpine massif as a whole in order to create a functiecahggical

networkin the Alps to contribute to conserve the extraordinary rich alpine divetsity.
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Fig. 1: Map of barriers and priority conservation areas.Mhp was based on expert opinion expressed duri
a workshop for the Ecological Continuum Initiative in 2010.

Marucco (2011) calculated habitat suitability models for the wolf in the Alps and studied the
connectivity within the Alpine area. The main unit in the analysis were not individual wolves, but

packs, because they represent the main reproductive unit irf sadial dynamics (Mech & Boitani
2003).

G22ft@Sa Oly SlLaiate ONRPaa NRIFIRa |yR K&E&BdssHerd &> | &
1999, Ciucat al. 2009); therefore, a single road is not usually identified as a barrier for wolf dis

1 http://www.alpine-ecologicalnetwork.org/the-alpine-ecologicalnetwork


http://www.alpine-ecological-network.org/the-alpine-ecological-network/ecological-network
http://www.alpine-ecological-network.org/the-alpine-ecological-network/ecological-network
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persal. Howeer, in Italy wolves are often killed by car accidents (Levati 2007), especially if they

settle a territory in a region with a high road density (e.g. Avanzatadli 2007). Therefore, road

density is a major limitation to pack settlement moranho wolf dispersal. The report of ECONNECT
documented that not just road density is a variable negatively related to wolf presence, but also

human settlements, low forest cover and high rock elevation presence (M&@@@h Connectivity

results need ab to be interpreted within the strict regulations of wolf sociality and dispersal

Y2@SYSyid LI GOGSNEX OSNE RATFTTFSNBY {(Maiuecb3011EF2NJ 0 KS 20
The lowest amounts of connectivity (i.e. barriers) were found mainly in tret-gentral Alps, and in

{6AGT SNIFYR 0CATdd HOd ¢KSaS FTAYRAy3Ia O2AyOARS 44
from the Apennines, which has slowed down over the the indicated barriers in the recent decade

(Marucco 2011).

Legend
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Fig. 2: The wolf cost distance raster. For every cell the least accumulative cost distance over a cost sur
the identified source locations was calculated. Light areas indicate higher connectivity, dark areas indici
barriers (Marucco 2011).

Howe\er, connectivity is also affected by management fragmentation, which is a type of

fragmentation often overlooked (Linnell et al. 2007, cited in Marucco 2011), but crucial within the

Alps with its many international and intranational borders. Switzerlansl lathen the only country,

AY 6KAOK (KS LlRaaAroAftAite SEA&AGSR (2 NBY20S 4GLINRO
therefore not only represent barriers in the landscape, but also management barriers for wolf

expansion towards the Easterp8. The present recommendations aim at reducing such

management fragmentation.
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oFinally, wolf connectivity over the Alps needs to be analysed in a wider context, taking into
consideration that the alpine wolf population was naturally generated 20 yagyghrough natural
dispersal from the souttvestern Apennines (Fabri et al. 2007). The connection with the Apennine
population is constituted by an ecological corridor represented by the Ligurian Apennines Mountains,
which is fundamental to be maintainéd order to guarantee enough genetic diversity in the wolf

Alpine population (Fabri et al. 2007). Moreover, an interesting slight connection has been
documented with the Dinaric population from Slovenia, and the Carpatian wolf population (Rauer &
Groff, pes.comm.). Spatial analysis of potential connectivity within these areas and the Alps, and
characterisation of the barriers by their origin, size, shape and degree of permeability with an
assessment of possibilities to dirisimthem, would be extremely portant to allow a future wolf
metapopulation over the different mountain chains in West€entral Europe 0 a | NdzOO2 HAMMO

3. Current situation of the wolf population in the Alps

3.1 Return of the wolf to the Alps and population development

The historiaecline and eventual eradication of the large carnivores in the Alps between 1800 and
the early 1900 proceeded in parallel and was related to the expanding human population and the
over-exploitation of natural habitats and resources, including forestsgarde. Increasing numbers

of sheep, goats, cattle and horses affected the forests negatively due to browsing acdnopéted

the wild ungulates. The large predators were forced to kill livestock and were therefore persecuted,
encouraged by governmental boties. However, hunting alone did not lead to the eradication of the
large carnivores. Only the massive intervention at the level of the landscape (forests) and the
substantial reduction of wild ungulates led to the final eradication of lynx and wolf (Zi'9é8,
Breitenmoser 1998a).

A radical change in forest management and the growing sensitivity of people for the protection of
nature in the first half of the 20century were the basis for the recovery of the forests
(Breitenmoser 1998a). Wild ungulatstarted to recover and expand from remnant source
populations after they were granted a certain legal protection (change of hunting legislation). Their
renaissance was supported by numerous translocations and reintroductions. A swift increase in all
wild ungulate populationg which is still continuing for roe deer, red deer and wild boar in many
regionsc was the result. The ecological recovery was facilitated by industrialisation, which drew
people away from rural areas. As a consequence, the numberat$ gnd sheep in the Alps declined
drastically in the first half of the Scentury.

All these factors prepared the ground for the return of lynx and wolf to the Alps. The return of the
wolf was a consequence of the improved protection of the remnant petpans in the Apennine, in

the Dinaric Range and in eastern Europe. The first wolves arrived in the early 1990s from the ltalian
population and settled the souttvestern Alps of France and Italy.

Wolf made a remarkable cordgack to the Alps. Within onlyvo decades the species settled the
French Alps from the Italian Apennines and started to recolonise the Swiss Alps. Wolves are also
arriving from the Dinaric, Carpathian and possibly also from the Central European Lowland
populations. The Alps are situatedbetween of several wolf populations and could act as a eross
breeding area in the future. Thanks to rovasive genetic monitoring, this process can be shqwn
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given the data are processed equally between the different countries. Monitoring of the
recolonisation of the Alps by the wolf is requiring crisder cooperation and the regular exchange
of monitoring data.

3.2 Present status and distribution of the Alpine wolf population

CKS ' fLAYS ¢2tF LRLIA I GA2Y & tokhe IVGNI&IdishaSRssheit, a SY R
but with an increasing population trend. Low acceptance, habitat loss due to infrastructure

development, persecution, hybridisation with dogs, poor management structures and accidental

mortality were listed as the most mbant threats (Boitani et al. 2015).
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Fig. 3: Wolf distribution in Europe 2011. Dark grey cells: permanent occurrence, light grey cells: sporadic

occurrence. Red borders mark countries for which information was available. Circled are the populations
defined by the IUCN/SSC Large Carnivore Initiative for Europe. Source: Kaczensky et al. 2013a.
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The western Alps have been recolonised by wolves from the Italian population which had
experienced a bottleneck and was reduced to about 100 individuals ihah@s (Zimen & Boitani

1975). The recolonisation of the Eastern Alps is not as advanced as in the Western Alps. Pioneers in
the Eastern Alps came from various source populations. The Alps will become a melting pot of
various European wolf populations, enftang the genetic diversity of the overall Alpine population.

In 2009/2010, the Alpine wolf population was estimated to be at least 160 wolves or 32 packs
(Kaczensky et al. 2013a). According to the Wolf Alpine Group (WAG), in 2014 the wolf population
increased to at least 35 packs and six pairs were recorded.
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Fig. 4: Distribution of packs, pairs and single wolves in 2012 in the Alps that hold a territory for at least tv
years (WAG 2014).

Wolves in France are mostly found in the Alpine region (Marboutin 2013a). Census results in 2009
resulted in the identification of 13 wolf pack territories and 7 transboundary pack territories
straddling France and Italy (Marboutin 2013a). By the 2010osedlse population estimated

through snow tracking was around 68 wolves. Wolf presence study in 2014 showed an increase of
wolf presence (ONCFS 2014).

The population in the Italian Alps was estimated af/@0wolves in 2012011 (Marucco &

Avanzinelli 202), distributed across at least 12 packs, in addition the to 7 transboundary packs
shared with France. The Italian and Dinaric wolf population were separated for centuries, but in 2012
the first contact between these populations was documented (Boitaniauidco 2013).

In Switzerland, a total of 60 wolves (14 females) were genetically identified fromZI0§ but the
first reproduction was only confirmed in 2012 (von Arx & Manz 2013). 24 wolves were genetically
identified in Switzerland between OctoberZDto September 2014,
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Fig. 5: Number of wolf packs and pairs across the Alpine countries (WAG 2014). NB: packs and pairs = i
1M + 1F for two consecutive winters or breeding evidence next summer. F : France; IT : Italy, CH: Switz
SLO: Slania, Tr: transboundary, LTr: likely transboundary.

Wolves are mainly present in the northern part of Germany (Cefuabpean Lowlands population).
Recently, an expansion of the population towards the western parts of the present distribution range
hasbeen observedAddtionally, between 2006 and 2011, two lone wolves were recorded in Bavaria
originating from the Alpine population (Bayerisches Landesamt fir Umwelt 2014a). In spring 2014,
two additional male wolves were identified in the Bavarian ARregs releases of the Bavarian State
Office for Environment on 16 April 2014 and 11 July 2014).

Austria lies within the reach of several existing source populations. Dispersing individuals originating
from the (Italian) Alpine, Eastern Europe and DirBadkan populations have been genetically

identified in different parts of the Austrian Alps. Tihequency of wolf visits to Austria increased

slightly over the past 15 years, and both males and females were identified (Rauer et al. 2013). Most
wolves were detected only once or a few times within a single year before disappearing again. From
2009;2014at least 18 individuals were detected genetically. These wolves were found almost all
over the country independent of the population they were originating from. Austria may therefore
indeed develop into a crodweeding area of wolves from different distit populations (Rauer et al.

2013 and Rauer pers. comm.).

Wolf distribution in Slovenia represents the nostrestern part of the Dinari@alkan wolf

population. They are distributed in southestern Slovenia (Dinaric Mountain chain), along the

borderwitkKk / NBF GAlF T (261 NRa GKS O2Fad IyR Ay ¢Ny202
There is only a sporadic occurrence in northern Slovenia, along the southern rim of thi Alps.

Slovenia (whole country), in 2010, a genetic CMR method estimated thenua number of wolves

of 43 individuals. The minimum estimate in May 2011, after the cull and before reproduction was 32
g2t dSa oal 2A8 {{NDAYOS] HAMOUD D
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3.3 Diet and predation of wolf

¢tKS ¢2tF Aad @SNE | Rhslilibddadit§eogiaphickainge RA S SNBERYOK X 2
2003). Wolves tend to live and hunt in packs. As they usually neither guard nor hide their Kills, the
optimum foraging strategy is to hunt prey that the hunting group can consume to the fullest extent
possibleinasifigS FTSSRAy3 aSaairzy oWt RNI S2S8Ss6al1A Si [fo H
wolves in general preferred to prey on wild ungulates, especially cervids (Bassi et al. 2012). However,
wolves quickly adapt to current conditions in regard to (seasqgnmal) availability. A review of 20

studies performed in Italy between 1976 and 2004 found a general positive correlation on a national
and regional level between the abundance of wild ungulates and their frequency of occurrence in the
diet of wolves (Merigiget al. 2011). A significant increase in the abundance of wild ungulates also led
to a significant increase of wild ungulates in the wolves diet in the northern Apennines while

livestock depredation decreased, despite an increase in the number of paokévito to four

(Milanesi et al. 2012). Nonetheless, even fruit (Meriggi et al. 1991), carrion and garbage (Mech &
Peterson 2003) can constitute a significant part of the diet when conventional prey is scarce. Such
changes in diet occur seasonally, as thailability of prey species may change. For example, wild

prey might move into more difficult and steeper terrain in summer, while at the same time domestic
livestock is moved to the Alpine pastures, where it may be relatively easily accessible (Espyno 200
Contrarily, snow conditions in winter may increase the vulnerability of wild ungulates (Nelson &

Mech 1986b, Espuno 2004). The seasonal adaptation also includes preferences for different social
categories within a species e.g. for juveniles (e.g. Gaet@l. 2005), or during the rut for males as

they are less attentive to their surroundings, and physically stressed (Mech & Peterson 2003,
Palmegiani et al. 2013). Estimated consumption rates in Europe range frand &g per wolf per

day (see Gazimet al. 2007) but they may vary with pack size, season, prey availability etc.
Comparing data from the western Italian Alps, the observed consumption rate is at the lower end of
the range, which would translate to an annual consumption of 25 + 8.1 rediddividuals/100 km?2,

39 £ 18.5 roe deer individuals / 100 km2 and 11 + 3.5 chamois individuals/100 km2 (Gazzola et al.
2007).

A study on 9 packs in the French Alps between 1995 and 2009 showed a relative uniformity in their
predation with 76% of wild wgulates and 8% of smaller prey (Fluhr 2011). The analysis showed that
variations in the diet of the packs were based on environmental factors such as the type and
abundance of wild prey and in particular the type of livestock protection programmes appliee

region (Fluhr 2011). Studies in different areas of the Piedmont Region of the Italian Alps showed that
69.5% (in summer, Regine 2008) and 90% of the total diet, respectively, consisted of wild ungulates,
with the primary prey species changing almesery year between red deer, roe deer and wild boar

6al NHzOO2 SiG Ft®d® HamanoOd tFEYSIAALYA SG fd 6HnmoD
National Park comprised mainly of chamois while in winter chamois and roe deer were taken in
similarratios. Outside the Alps, in eastern Germany, wild ungulates constituted over 95% of the wolf
diet, with either a preference for red deer (Ansorge et al. 2006) or roe deer (Wagner et al. 2012). The
degree of livestock in the diet varied considerably: alrmzse in eastern Germany (Ansorge et al.

2006, Wagner et al. 2012), 10% in southern Slovenia (Krofel & Kos 2010), 16% for nine packs in the
French Alps (Fluhr 2011), and 31.9% in the Piedmont Region (Regine 2008). One pack in France
seemed to show a prefence for domestic livestock as 43% and 46% of the diet consisted of

domestic livestock in summer and winter, respectively (Fluhr 2011). Among domestic livestock, sheep
were the main victims, constituting 79.4% of the victims in the Piedmont Region beti@8hand

20009, followed by goats (16.8%), bovids (3.5%), equids (0.2%) and shepherd dogs (0.1%; Dalmasso et
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al. 2012). In France, total numbers of domestic livestock victims have reached 8,226 for the year
2014 (DREAL 2015).

Predation impact of wolf on ugulates

A number of positive effects of wolf predation on their prey and ecosystem include the culling of
unfit animals, control or limitation of prey numbers, stimulation of prey productivity and increase in
food for scavengers (Mech & Peterson 2003, Pete & Ciucci 2003). As wolves appear to take out
individuals in lower physical condition, their effect on the prey population is reduced as they seem to
cause mainly compensatory mortality. In central Europe, wolves selected in the winter the weakest
deerg AU K OSNEB f2¢ FlL i NBaAaSNWBSa oWt RNI S2Ss6aiA wnnp
could improve the average health of the prey population. In general, wolves have a high plasticity
and use prey resources at their availability. Maruccalef2010) had observed almost every year a
switch in the primary prey species (see above) and expected such behaviour to reduce the negative
impact of predation on the prey population. Unlike lynx, wolves are also scavengers. During an
intensive observabn period in rather snowy winter, a pack of wolves was observed to almost
exclusively scavenge on animals which have died e.g. from avalanches, without any additional
hunting from the packs, showing that under conditions of high naturabéfief wild urgulates wolf

may not be a source of additional mortality (Marucco et al. 2010).

Nevertheless, wolf predation on ungulate populations has led to challenges. A study on roe deer in

Europe has shown that the effect of predation was higher in less produaiiieoeaments (Melis et

al. 2009). In the case of wolves, the annual net increase in a wild forest reindeer population of

reindeer in Finland decreased from 13% to 7% due to wolf predation (Kojola et al. 2004), showing the
capability of limiting at least somof its prey species populations. Human ungulate management and

g2t F LINBRIFIGAZ2Y OFy KIS FTRRAGAGS STFSOGaow LYy . Al
of wolf predation and hunting have led to a decline in ungulate populations betweendti91996

OWt RNJI S2SgaiA SiG fd wnnnood az2RSEfAYy3d KFa aK2g8Yy
moose hunting may be reduced by 10% or more as a result of wolf predation (Skonhoft 2006).

Therefore, wolf predation should be taken into accounttfod management of game.

Red deer density in the eastern Alps is very high and requires special management measures to
mitigate their browsing damage to forests. It can be assumed that the predation of wolves on red
deer will influence this system. Howeyéhe recolonisation of wolves of the eastern Alps has just
started, and there is no experience yet on the impact of wolves on abundance and distribution of red
deer in such a situation.

3.4 Wild ungulates
3.4.1 Wild ungulate availability

The existence of a sufficient prey base is a key factor determining the successful return of large
carnivores (Breitenmoser 1997). Populations of all wild ungulate species have been increasing over
the past decades and continue to do so in many Alpinersgexcept for the chamois. Some

countries make regular records of wild ungulate population sizes available (but often do not state
census methods clearly), but others like Austria do not (Reimoser & Reimoser 2010). Hunting bag
data were the only data seemost consistently available across the Alpine Countries. Of course,
data on hunting bags show clear weaknesses, e.g. not being linked with the real hunting effort
invested. In Bavaria for example, hunting efforts to reduce ungulate numbers were raised
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considerably over the last 20 years in order to decrease browsing impact on forest regrowth.
Nevertheless, the existing data on population numbers and hunting bags were used to indicate the
development of large herbivores and differences between the Alpomntries. More detailed
population numbers and hunting bags are listed in the RowAlps report objective 1.

Red deelhave naturally recolonised the Alps, helped by reintroductions. Numbers are still increasing
across the Alps according to censuses andingritags, with an especially strong increase of hunting
bags in Austria. Hunting bags in the Alpine districts of Bavaria appear to be rising again as well, after
experiencing an initial sharp drop by approx. 25% in the late 1980s followed by a slight furth
decrease for the next 15 years.

Roe deerare abundant and widespread across the Alps. Hunting bags appear to be still increasing in
Austria and the Alpine districts of Bavaria. In the other countries they appear to be rather stable.

Wild boarhunting kag numbers are fluctuating strongly in some of the countries, with wild boar
generally expanding their range and hunting bags increasing. In fact, the data compiled in the
RowAlps report objective 1 show for all countries the highest hunting bags fob@aldfor the most
recent years.

Chamoisare widespread acrathe Alps, but trends differ. Hunting bags in France continue to rise,
while they stagnate in Bavaria and Slovenia. Meanwhile, in Switzerland and Austria, hunting bags
have decreased by about hitd since the early 1990s.

3.4.2. Wild ungulate management

Red deer and roe deer are the most widely distributed ungulates across Europe and the Alpine range;
along with wild boar they compose the most important game species (Linnell & Zachos 2@k#). Th
populations recovered from a net decline in thé"#nd 20" centuries due to widespread

unregulated hunting (Putman 2011). Managempnrdctices such as regulated and selective hunting
practices, increasing migratory corridors and habitat connectjvigguction in habitat fragmentation

and protection of habitat, but also reintroductions, reinforcements and artificial feeding have led to

an increase and recently stabilisation of these populations. In many regions of Europe, wild ungulates
are so abundat today that managemenpractices include measures to reduce damage to crops and
forests and prevention or mitigation of diseases. Hunting is the most important management
practiceand is used in many countries to control populations and hence limit dantaggriculture

and forests (Putman 2011). Culling of wild ungulates is widespread across Europe and is largely linked
to the claims of agriculture, forestry and transport sectors (Morellet et al. 2011).

In spite of these challenges, few countries havialelsshed robust longerm census system to

monitor ungulate populations. Direct and indirect censuses are the most commonly used methods to
monitor ungulate populations. Direct census methods may include capham-recapture method
(Switzerland), openilh counts (Switzerland), animal vocalisations (Italy), spot lighting (ltaly,
Switzerland) and drive counts (ltaly, Switzerland) (Morellet et al. 2011). Estimates from indirect
methods use faecal samples, animal vital rates (France), snow tracking (Bwidyand habitat

guality (France, Slovenia) among several other sampling methods (Morellet et al. 2011).

'2Breitenmoser et al. 2015. The recovery of wolf Canis lupus and lynx Lynx lynx in the Alps: Biological and
ecological parameters and wildlife managemerdtsyns. RowAlps Report Objective 1. KORA, Muri bei Bern,
Switzerland. 276 pp.
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Wildlife in the Alpine countries is managed through legal and practical means such as protective laws
and selective hunting. Legislation operates iffiedent levels (national, regional, provincial, etc.)

across Europe. One generality however, exists across European countries: game does generally not
belong to the land owner (Putman 2011). Game belongs to everyone or nQ r@secommunisr res

nullius In the case afes communisthe state can either sell hunting licenses or allocate the sale of
hunting licenses to individuals or hunting groups and do not involve landowners in this aspect (e.g.
Iltaly, Sloveni&, Switzerland). In the case @snullius hunting rights belong to the landowner who
allocates licenses while the state has the right to determine management goals (e.g. Austria,
Germany, France; Putman 2011).

Although hunting seasons in European countries should ideally be determined baghe ecology

and natural history of the species that are hunted, it is currently not the case in several countries
(Apollonio et al. 2011). Factors that should ideally be taken into account when determining a hunting
season include the period of ryire-parturition and postparturition. These are important factors as
hunting during these key moments can disrupt reproduction and have a negative impact on the
population. Hunting during periods of late pregnancy can also be negatively perceived bythe no
hunters with regard to ethical concerns. Culling adult females with young can result in the death or
loss of fithess of young animals still dependant on their mothers. Many European countries allow the
hunting of animals during these three critical pel$oduring the breeding season for species such as
red deer, roe deer, chamois and wild boar (Apollonio et al. 2011).

Table 3: Comparison of management systems across the Alpine countries (adapted from Putman 201
showing strong state controlled managememhctices on the left and individual landowner management
types on the right.

Impose/determined by  Proposed by land Proposed by

state (Nationd or owners associations/ landowners

regional authorities) | dzy G SN& Q | & associations/ Hunters'
approved by State associations or

equivalent voluntary
(not approved by

State?)
Switzerland, Slovenia,  Germany, Italy
Game management France, Austria
district/group
Management objectives Switzerland, Slovenia, = Germany, Italy, Austria
France, Austria
Management Plan Switzerland, Slovenia, = Germany, Italy, Austria
France
Quota/Cull Targets Switzerland, Slovenia, = Germany, Italy, Austria Global quota allocated
France Individual licenses allo  to leaseholders
Cull carried out by game cated (per animal)
wardens
Cull carried out by State Individual licenses Global Quota allocated
hunters allocated (per animal)  to leaseholders
Global Quota/ Switzerland (Canton of  Switzerland, France Slovenia,Germany, Italy,
Individual licenses Geneva), France Austria

¥In Slovenia, the state is the legal owner of game according to the Environmental Protection Act of 2004.
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3.5 Livestock husbandry

Sheep are the most important and most abundant domeagtitims of predators in the Alps
(Kaczensky 1996). Therefore the chapter focuses not exclusively but very much on summered sheep.

3.5.1 Development of livestock husbandry and pastoral systems in the Alps

Livestock husbandry has largely influenced Alsingieties and traditions. After a peak in theé.9

century, the agricultural crisis as a consequence of industrialisation, led to the abandonment of many
Alpine pastures. Contemporarily the first attempts were made to regulate forestry. Industrialisation
drew people away from remote areas.

In the past 150 years, livestock populations have seen considerable changes. Cattle experienced an
increase, but also a concentration; more cattle are in fewer hands than 150 years ago. Horses have
been replaced by traors and trucks. The importance of sheep, who are the main victims of large
carnivore attacks, declined around 1830, when the domestic wool production lost its
competitiveness to wool from abroad and cotton. Sheep husbandry is today promoted to prevent
that remote pastures in the Alps are grown over by forest. Finally, goats have today totally lost their
former economic significance in the mountains.

Since the middle of the 20Century the tendency of woodland to expand and of wild ungulate
populations to gow was true for the entire Alps, though with many regional differences. After the
Second World War the rationalization of agriculture led again to the reduction of summered livestock
and a decrease in farmers. Only the financial support in the framebsidies (since the 1980s)
attenuated the trend and the variability of summered livestock. Nevertheless the species of livestock
can still change (e.g. sheep instead of cattle or horses, sheep instead of goats and so on; Ringler
2009).

In the past 100 yearnumbers of summered sheep and goats have significantly decreased in the
northern parts of the Alps (A: decrease to 1/7 of the numbers between 1927 to 2008; D: decrease to
14 of the numbers between 1950 to 2003; FL: decrease to 1/8 of the numbers bet@@@éndl2003)
whereas in Switzerland and in Italy summered sheep and goat numbers decreased only slightly
(around 15%) and increased heavily in Slovenia (up to 4 times the number between 1923 to 2003)
and France (additional 43%; Ringler 2009).

Importanttrey Ra KIF @S Ay ¥fdzSYyOSR G2RIF&Qa LI ad2Nrf aeads

1 Whereas on the northern side of the Alps summered livestock clearly decreases since the
2000s, the summered livestock as well as the number and surface of used mountain pastures
increases on theaithern side of the Alps.

T LYONBF&aAy3a | OFAfloAtAGE 2F GSEGSNYyLt fA0Sal2(
AKFNB 2F alLlSyairzy | yA0siexnsiintheWaidkaEl PartkoRheA y G KS
t @NBySSa o0& HM:>0 ¢ KSNBec@asedKeS. 339%ih tNaNatbial Park 6y & |
of the Pyrenees). The similar trend can be observed with cattle.

f ¢KS IfGAGdZRS 2F GKS ao6Std 2F FfLAYS LI ailddzaNBA:¢
the northern side of the Alps since the 1970s.

 Forest sufaces increase all over the Alps since the middle of tfeCeéntury.

1 The summered sheep number (compared with cattle) has increased in general (sheep are
less time intensive as cattle), because personnel and time to take care of the mountain
pasturesand the summered livestock decreased.
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1 A further important change is the local public infrastructure (streets, a.s.0.), which allow to
deliver livestock individually and leads to fluctuations of number of animals on the mountain
pastures during each seasd®oads allow also to be not constantly on the pasture, but to
survey livestock on mountain pastures while being hosted in the valley.

9 Education of personnel and main tasks on pastures has changed (more work hours for
G2dz2NAAaGAO & SNDA OGSHEIA YRINGSE FAyYRA (YRINS 207 yHidzE £ GAY
milk ¢ processing, maintenance and care for the pastures as well as diminishing numbers of
personnel on the pastures in general).

1 Inthe absence of large predators, livestock protection measures haee laegely
abandoned over the past century and need to be reintroduced again. The most effective
methods include livestock protection dogs, electric fences (depending on topography) and
shepherds (Gehring et al. 2010).

1 More and more rent agreements for thgastures.

3.5.2 Mountain pastures and pastoral systems today

Pastoral systems amtactices vary depending on the country, traditions and type of terrain. There
are three main types of mobile sheep herding: nomadic, transhumance (i.e. seasonal change of
grazing areas) and the alp system.

Today, between 5 and 50% of the Alpine area are pastures, depending on regions. The entire surface

2T GKS !1fLJA Aa | NRdzyR mopnQnnn 1Yu oO0t{!/ HAMAOD !
rather in wood pagires and uncultivated areas high in the mountains. The pastures and pasturing
d2a0SY INBX AYLRNIFY(d F2NJ I INROdAZ GdzZNB Ay GSN¥a 27
G! t LAY Sé Odz GdzZNB3X f Iy R a D absafute FigyirBs tHeddfaca of algine y I (i dzNJ f
pastures is the highest in France (more than 2 million ha), the number of pastures however is the
KAIKS&ad Ay 1 dzZAGNRF o0Y2NB (GKIFYy mMoQannnud wSIA2ya 6
related to the entire alpine area are ti@berallgau/Bavaria/D, Provende2 i S RQ! T dzZNk C | Yy R
Piedmont/l with nearly 70% as well as Grisons/CH (55%), Valais/CH (40%), Vorarlberg/A (49%),

Tyrol/A (44%), Salzburg/A (42%) and South Tyrol/l (34%).

On each alp other responsible bodies, managers andpestare engaged and make the mountain
pasturing and pastoral system in the Alps a diversified and complex system. Where one alp adjoins
directly the other the density of husbandries is high; especially in the western Oberallgdu and the
Bregenzer Wald around 0,7 alps/km2 mountain area, but also in the Cantons of Schwyz, Fribourg,
Waadtland and the Kitzbiheler Alps in Tyrol and some areas in the-s@stern Alps (Ringler

2009).

In Austria the contribution of alps for national economics, landscape antstous relevant. It is also

(KS O2dzy INE 6AGK (KISt KAEK SEHIS yidgvdSNSEA BRFO lali M2y 2 F
to more infrastructures whereas alps where no milkprocessing occurs are extensified more and

more.

In Germany the toustic use of alps is comparably smaller, and the alps are used dominantly for
young cattle. A large share of the alps is managed on the base of property rights. In Germany the
summer pastures have been cleared from forest and are kept very clean from bushes.

It YSy dzyR 't LISYT 11 KSyldzAf GdzNIF F yRaOKI T4 RSNI ! £ LISYsS mj
Verein zum Schutz der Bergwelt e.V. 2009, S. 460
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In Italy agrotourism is fostered very much as well as the numbers of summered livestock. Pasturing in
forests plays still a big role and the number of possible summered livestock is determined by the
forest administration.

[ ASOK(GSyailSAay Qiantensivelyand kolniBn pliags & Brorig dake in $he entire alpine

area.

In Slovenia a lot of summer pastures have been afforested during the past years. The surface of
summer pastures has diminished and the remaining surfaces have been intensified. Shagenia

today thehighestshare of forests of all Alpine countries. On the alpine pastures large Alpine villages
with many small huts exist, which are largely used also for tourism.

In northern Switzerland the alps are managed in a traditional way, butthase& maximum of
rentability. Mainly on higHying pastures sheep replace cattle more and more.

Extensive pasturés2 ¥ (G KS ! f1LJA I NB &adzLIR2NISR gAGK Y2NB (KI
these are spent for alpine pasturésThe intensity ofubsidies per ha for mountain pastures is
RAFFSNBY (G F2NJ SI OK O2dzyiNBE |yYyR fASR wnnu 0SiG6SSy
in Austria the highest is in Germany.

Subsidies are more and more justified by reasons of ecological and landscaljm aines.

3.5.3 Present figures and distribution of livestock

Presently ca. 2 million cattle and 1.5 million sheep are distributed on Alpine pastures across the Alps.
The trend in livestock husbandry varies, with intensification in some regions &neading in

others, depending on local conditions. Cattle are still the most abundant livestock species summered
in the Alps, but sheep are the most abundant in remote areas. Sheep are often an alternative to
cattle for farmers with less time and personnel

The decrease in milk price has led locally to abandonment of farming or switching from cattle to
sheep, especially when the younger generation has to take over the farm. Many of the Alpine
meadows are too remote, too steep or too small to hold cattle.

The differences between numbers of animals and the species in the Alpine regions are high.

Around % of summered cattle are held in the Bavarian, Austrian and Swiss Alps, but more than 50%
of the alpine sheep are in the French Alps. Sheep pastures are fgrEnainant in the

southwestern Alps and are generally stronger in the western Alps, than in the eastern Alps. Mixed
regions with sheep and cattle are widespread in the Isere, Alpes Maritimes, Piedmont, Valais,
Slovenia, Werdenfelser Land and parts obl.yFhe regions in Upper Austria and Bavaria are

currently the regions with the fewest sheep in the Alps. Goats play still a role in Haute Savoie,
Grisons, Ticino, in the Fribourgian Alps and finally around the Upper Italian lakes.

!*Extensive pasture is understood as: little work and capital, cheap infrastructure, small amount or n
fertilization, low density of animals, robust livestock species, structured pastures with shrubs, continuous
grazing, maintenance of biodiversity, independent of altitude.

1o Alpine pastures are defined as remote pasturesafaany from the main farngultivated in order to be used
for agriculture (extension of base for fodder, relieve of work burdon of farmers during summer time in the
valleys and increase of animal health and agricultural products) as well as for tourism.
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3.5.4 Livestock protectin measures

With the disappearance of large carnivores from their historical range, the traditional livestock
protection methods were also abandoned. It was a commpiatticein the past, when predators

were rare, to leave large herds of livestock unatteddn the mountain pastures, in countries like
France, Switzerland and the Alpine region of Slovenia. However, the return of large carnivores, in
particular wolves requires a return to traditional pastoral ways and guarding which can be an
expensive optionin most Alpine countries, the greatest number of attacks occurred during the
summer season when livestock graze on alpine pastures (Anonymous 2010). The most effective
protective measures against predation include guardian dogs, electric fences ancHemqe of a
shepherd.

In order to implement effective protection measures against large carnivores, the current livestock
management system is of major importance. It is e.g. easier to implement protection measures if
personnel is available on pasturésthe pastures are furnished with infrastructure for shepherds, if
flocks or herds are rather large and held together on a specific surface area (facilitates the
integration of livestock guardian dogs).

Current monetary measures

A compensation system to reimburse for losses of livestock to large carnivores has been adopted in
France, Italy, Switzerland, Germany, Austria and Slovenia. The compensation techniques vary in the
different countries depending on the soes@onomic statusf the country as well as culture and
traditional practices (Boitani et al. 2010). In the Alpine countries, most of the compensations are
monetary in nature. Except for the case of some provinces in Austria, this compensation is part of a
pre-arranged gogrnment programme. These programmes include the examination of the dead
R2YSaUAO FYAYFf YR RSGSNNYAYIFIGA2Y 2F Ol dzasS 27
depredation is rather easy to identify, whereas it is more difficult to distinguish betattanks of

wolves or of stray dogs (Molinari et al. 2000, Fico et al. 2005). If confirmed that the animal was
attacked and killed by a lynx or a wolf, the farmer or livestock owner is entitled to a predetermined
sum of money which is generally based oa titeed and age of the animal. In some countries, the
amount of money reimbursed is also based on the proper implementation chamtiator methods

such as livestock guardian dogs, electric fences, 1tigiet enclosures, presence of shepherds etc.

The ratonal for the compensation is that the legal protection and the recovery of the large

carnivores are a societal desire, and that therefore society (hence the state) should pay for losses of
those who economically suffer from the return of these animalsvélcer, reimbursement of losses
alone is an inadequate measure to solve the conflict. All countries, except Austria, support the
implementation of protective measures.

Current management measures

Due to different situations in pastoral systems, livestqoéicies as well as numbers are a result of
different values of livestock summering, the kind and surface of alpine pastures in each country.
Livestock protection against large carnivores has to be organized adapted to the correspondant
situation. It may als mean that agriculturgbractices and subsidies have to be adjusted.

The intensity of care of livestock on summer pastures in the Alps is very different. France e.g. is the
country with the highest numbers of summered sheep in the Alps (more than 5004lté aheep in
the Alps), however a high share of the flocks are not constantly cared for, but surveyed regularly

¢

(@)
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from the valleys. There are still a high number of personnel working on Italian alpine pastures, but
only a moderate infrastructure exists.

In the German Alps, sheep predominantly are frarging, where they are controlled between 3

times a week to 3 times a month. Around 50% of the alps are still constantly taken care of mainly by
young people from abroad and many women. The most laboriasis on the Alps is still the
maintenance of enclosures, whereas other chores such as taking care of infrastructure and pastures
are minimized continuously. Nevertheless enclosures are mainly used in the valley. Since 2012, a
special fund has been estableshin Bavaria for pilot projects concerning livestock protection
measures, e.g. integration of guardian dogs. However, interest of livestock farmers is still low
especially in the Alpine region.

In the Swiss Alps the flocks are rather small and managemsixely without permanent

supervision. In the Swiss Alps only 9% of sheep breeders use a permanent shepherd. This
corresponds to 30% of summered sheep that are guarded. In Switzerland, the Federal Office for the
Environment (FOEN) has established andhiiea a national livestock protection programme, which

is coordinated by the national agricultural consultancy Agridea. In collaboration with the cantons, the
programme advises and financially supports farmers to implement measures to prevent livestock
damages caused by large carnivores, e.g. integration of livestock guardian dogs, fences, pasture
management. In addition, the programme provides advice and financial support to the husbandry,
breeding and use of livestock guardian dogs.

In Austria around 608heep breeders own more than 100 sheep each. The median flock size is 26
sheep and 7 goats. In June, animals are summered on the Alpine pastures where they are checked
once a week or two. Most of the alpine pastures are managed today from the homestts in

valley.

In Austria and Switzerland on average arour2idersons per Alp are still engaged continuogsly
mainly for Alps where mitkows are summered. The personnel is to a large extent people from
towns and abroad. Furthermore in Switzerland, oamaally nature protection projects, school
classes and youth groups are involved in care for the summer pastures.

Current prevention and compensation of predation of wolf on livestock per country

The most intensive efforts for livestock protection have beedertaken in the French Alps, where

the pressure of the wolf is high and the conflicts very tapered. The attacks began in 1993 and

increased steadily until 2005. In 2006, the number of attacks reduced possibly due to the use of

protection methods. Howewvethe number of victims per year in 2010 was again higher than in 2005

and has approximately doubled until 2014 (Duriez et al. 2010, DREAL & DRAARIRESIZO11,

ONCFS 2014a, DREAL 2015). On average 10 to 15% of flocks in the wolf range are adtke@ed | NIb

h¥ GK2a$S aGdFO1SRE 1tm: 2F GKS Ft201a IINB FdGdlFO1 S
FGaGgrO1SR Y2NB GKIYy FAGS GAYS&A 6dzZld G2 wn = on GAY
dog/other, a damage assessment is carried opbgsible within the first 48 hours of the attack

(DREAL 2014b). The characteristics of the attack, state of the victim are recorded and the cause of

attack are determined. In France, compensations are paid for three cases: direct losses, animals

missing ad indirect losses (DREAL 2014a). The compensations paid for wolf damage in all of France
AYONBIFASR FNRY ndtrd YATEA2Y € AYy wuwnny (2 HdPo YAf
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Meanwhile, on national and regional level different wglfoups are working( O2 YA GS aOASYGA ¥
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la preservation du pastordliYS S Rdz f 2 dzIMaiRibsyes aré tielfoNdRing pbiitdh y n @

1. The state admits to support and preserve sheep breeding and summering of sheep on alpine
pastures

2. The wolf shall be preserved in the alpine area, not beyond

3. Differentiation in zonesvhere the wolf protection has first priority and zones of

GYFYylF3SYSyié o0a3Sailirz2yéod LYy GKS T2ySaz 6 KSNI

livestock protection measures and pastoral systems, which allow for wolf existence are
developed and teed (mainly in the Mercantour national park and Queyras nature parc).

| SNB (KS Ay@SaldySyda Ay GAYS IyR FTdzyRa& | NB
and protection against wolf population is financed by LIFE projects.

In other mountain regios of Europe the coexistence of sheep and wolf is based on the following
preconditions:

1 Livestock is under control of shepherds and never without observation. The surveillance is
partly supplemented with donkeys (make noise, bite and knock);

1 the herds are acompanied by several experienced livestock guardian dogs (Dog of the

mountain of the Pyrenees, Maremmen dog, Bernhardiner, Podhalansky or Curac);

fencing during nights (the dogs sleep near but outside of the fence);

the flocks have to be enough big in erdo engage a shepherd and livestock guardian dogs;

adequate and quick compensation of damages caused by wolf;

culling of single wolfs that cause unacceptable damages (Ciucci & Boitani 1995, Carpathian

Large Carnivore project of the WWF Munich/C. Promégrg

=A =4 =4 =

These measures allow minimizing attacks of wolf and bear, whereas the lynx has no chance to
depredate livestock anymore.

Between 2009 and 2011, there were-IB cases of livestock damage in Austria. Compensations are

only paid when livestock mortality is confirmed to have been caused by predators, however actual
FY2dzyiGa LI AR FNB y20 | @ Af ladthefeds nalégd dghttoldr @ YSy G a
compensation, and in most provinces they are covered by the hunting insurance of hunting
associations.

Wolf-livestock conflict in Bavaria is currently low compared to other European countries presumably
due to the low wolf preence in the region (Wolfl, pers. comm.). In 2010 when a single wolf was
NEaARSY(G &SI N NRdzyREZ Hc &aKSSLI ¢SNBE O2YLISyal SR
special fund some pilot actions testing prevention measures are implemented acrossutiteyco

e.g. acquate fencing and the proper use of guarding dogs.

In 2011 in Italy, there were 383 cases of livestock damage mostly on sheep and goat in Piedmont.
Wolf attacks on domestic livestock were found to be significantly higher during the monihsyotio
October (Fico et al. 1993, Gazzola et al. 2005). During these months, livestock can be found in Alpine
meadows and may receive little or no protective measures to reduce the possibility of attacks by
predators (Fico et al. 1993). Livestock owness@mpensated for all injuries and damages to

livestock by both wolf and dog unless in cases where the dog can be located and the attack positively

K7
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2013).

Damages caused by wolf have started to occur in the Slovenian Alps in 2006 and are thought to be
possibly caused by a single wolf. Up to 26 animaskiled per year and annual damage
O2YLISyalrdAz2ya |Y2dzyd dzLJ 42 oXytn € 6ad W2y2120A6

The return of the large carnivores puts a lot of pressure on the sheep husbandry system as it has
been established over the past 50 years. Although logsérge carnivores are financially

compensated and preventive measures supported, the habit of letting sheep graze free on alpine and
subalpine pastures is simply no longer possible with the presence of wolves. This requires a
substantial change of the hbandry system with the respective personnel and leading to financial
consequences.

In the Swiss Alps, 114,000 CHF for 280 animals killed by wolves was paid in 2011, and 48,500 CHF for
135 animals in 2012 (KORA 2014). Livestock Kills have to be examanedffigial person (state

game warden in cantons with licence hunting, designated and trained person in cantons with renting
hunting system) and losses are compensated to 100% if wolves are found to be the cause of death.

In conclusion, on the alpine pases the protection of sheep and goats to avoid predation by large
carnivores is of high priority. Experiences show that sheep and goats are more vulnerable to
predation by large carnivores than cattle.

3.6 Perception of interest groups and individualsga&ding large carnivores

The following chapter does not differ between the large carnivores. The chapter is based on the
report for objective 2 of the RowAlps project, which was developed by working group 2.

Already when talking about the spirit of WISQts very beginning of this report, the hypothesis
was,thati dzA G F Ayl 6t S GAfREATFS YIFIylF3aSYSyid OlFyQd S@OSNI o6
far away from it: Sustainable wildlife management has to bexgression of a will, how to deal with

ourg Af Rt ATS &LISOA S & byalanging érd byAhgr@oniaing &é@logical e rinylical

YR &2 OMymCdxBiadaNalYt | RSOA&AA2Y 2F Fff adGF1SK2f RSN
decision by society (Nascher 2Q09)

Therefore an angsis of the social framework and entry points for a successful management of

conflicts has been required for these management recommendatibims.objectives of working

group 2 of the RowAlps project were to describe tolerance mechanisms for lynx anamarif

various landuser groups, and to identify factors that influence tolerance as well as potential

measures to alter these factors. To reach these objectives,

1 a metaanalysis of existing social science research on large carnivores across Europe was
conducted by the Eidgendssische Forschungsanstalt fur Wald, Schnee und Landschaft (WSL)
and

1 interviews and workshops with experts in the fields of hunting, alpine farming and social
science research on LC were conducted by the Technische Universitat Mifmché) Chair
of Forest and Environmental Policy.
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Due to limited raources the approach had some limitations which mainly are:

1 Due to the qualitative methods used, the interpretation of the interviews and workshop
outcomes are the results: a separationtbé results and an interpretation of those results
are not possible as in many other scientific investigations.

9 Land users were interviewed only in Bavaria and then only those from the agricultural sector,
as there were no resources available to workigngup 2 to conduct further interviews with
hunters or landusers in other Alpine countries.

1 Only one of the two originally planned hunting workshops was held because of a lack of
participants from the western Alps section.

1 All authors live and work in @aany. Although they interviewed experts from nearly all
Alpine countries, their analysis is, by their account, undoubtedly influenced by the German
situation in which they were socialized.

Every actor concerned with the (re)occurrence of large carnivieagshis or her own view of both
the central problems and the main goals of large carnivores management.

These largely implicit framings of the problem or the issues to be addressed influence the entire
management process (IRGC 2005). Three differenstgb@roblem framings were identified: The
population dynamics of large carnivores , the direct interactions between large carnivores and those
affected; and the social and political conflicts. All three problem framings are influenced by the
individual peception of large carnivores. In reality, a conjunction of these problem frames will be the
basis of all large carnivores management.

[

Individual
perception of LC

Fig. 6: Interdependencies among the various levels where factors influencing attitudes towards LC are s

3.6.1Direct interaction of large carnivores and those affected

On the level of direct interaction, six main factors influencing the effect of the presence or imminent
return of large carnivores on Alpine farming systems were found.

1. Finartial burden / oppotunity costs

Farmers evaluate the state subsidies for flock protection on two different levels. On the one hand,
they want all direct expenses for flock protection covered by the state. On the other hand, the
working capacity of the farmer is a restrictifagtor for flock protection. The farmers expect that also
the opportunity costs are covered by the state.

2. Farmingpractices
Different types of farmingractices (e.g. free ranging vs. directed grazing with the help of shepherds
or fences; grazing onuring summer or also in winter; herd size) require different types of flock
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protection. Especially in the case of the more extensive forms of grazing, protecting flocks in the
presence of large carnivores is extremely difficult in the view of many farmer

3. Type of animals

It is well known that sheep and goats are much more vulnerable to predation from large carnivores
than cattle. A special focus should be put on ancient breeds which are highly subsidized within the
Common Agricultural Policy of thefepean Union (CAP) and also often have a highmonetary

value for the farmer.

4. legal framework / grazing rights
Legal regulations and old grazing rights sometimes complicate both the implementation of flock
protection measures and the reorganization of grazing systems.

5. Natural conditions
Natural conditions, such as the extent and density of forest, local weathatitions and
topography, influence the likelihood of damage to livestock due to large carnivores.

6. Tourism
Flock protection measures using livestock guardian dogs (LGDs) might lead to conflicts with hikers
and bikers, especially in regions where tisor is important.

These six influencing factors can be summarized by the concept of vulnerability. The concept of
vulnerability is not meant to be a concept of zoning, but rather it is a strategy to set priorities for
efforts to mitigate conflicts.

Influencing factors for the vulnerability of Alpine farming regions are the historical development, on
the basis of natural and cultural conditions, current land use policies (subsidies for shepherds,
subsidies for rare breeds (often sheep and goat), less sebkdili free ranging grazing (example
Switzerland)) and large carnivores management (feasibility of flock protection).

Additionally, some currentlgracticed methods of hunting and ungulate management will be
challenged by the return of large carnivoreseTimpact of large carnivores on both the size and the
behaviair of ungulate populations must be considered in hunting and forest management planning.
For example, various methods of feeding ungulates (such as efforts to influence their spatial
distributionto reduce browsing effects on silvicultural crops) will be more problematic if large
carnivores adapt their hunting habits to take advantage of accumulations of ungulates caused by
feeding stations and winter enclosures. Adaption to the return of largeivares may be more
demanding in countries where such types of winter feeding are more common than in other
countries.

3.6.2 Factors in social and political conflicts with large carnivores as a trigger for conflicts

On the social and political levelsgtisonflicts detected could be described as mainly power struggles
and value conflicts. Here, large carnivores are often only one issue within an already existing larger
conflict. The distribution of power among the various actors in such conflicts hagedhamthe

course of the reoccurrence of large carnivores. The following conflict constellations were found:

1. Urbanc rural (Power struggle and value conflict)

Thisconflict constellation has no clear actor structure, and is displayed within public and political
discourses. Landse actors criticize the higher degree of influence that urban actors have on political
decisions. On the discourse level, a clear diffeegincvalues is constructed, in which lanske actors
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are seen as having a useentated, anthropocentric image of nature, while the urban population

are portrayed as viewing it more from an aesthetic oriented, ecocentric point of view. Also, the self
image of Alpine farmers differs from the image they have among the general public. Generally, both
the general public and urban actors often criticize the negative impact of farming on the
environment and the high level of subsidies. In return, farmers basdetjitimacy of theipractices

and the subsidies they receive on their role as food suppliers.

2. Landuse actorg; state (Power struggle)

The common conflicts here revolve around the subsidy system and legal regulations. Regulations that
reduce the leel of autonomy of landise actors and increase the amount of control state agencies

have are opposed by langse actors.

3. Landuse actors; environmental NGOs (Power struggles and value conflicts)

The basis for the power struggle is the question ofohigroup should have the power to make
decisions about what occurs in the Alps, while the basis for the value conflict is the question of which
value is more important: High levels of biodiversity and / or wilderness (environmental NGOs) or
tradition and alture (landuse actors).

4. Horizontal / vertical conflicts between or within state agencies (Power struggles)
In most Alpine countries, the central conflict is a horizontal conflict between the ministries for
agriculture and environment.

3.6.3 Interadion of both levelsc social/political and direct interaction

The two levels of analysis are interconnected. Negative perceptions of large carnivores might result

in a reduced willingness to adopt flock protection measures. An unsuccessful implemenftatimek
LIN2GSOGA2Y YAIKG AYONBIAS LREAGAOFE O2yFEAOQOD t 2
fI NBHS OFINYyA@2NBa FyR I NAHS OFINYyA@2NBaQ YIyl3SySy
there is a correlation between the reason arficular actor is practicing animal husbandry and the

level on which large carnivores management is or can be most successful. If the main reason for

practicing animal husbandry is economical, work at the level of direct interaction between land users
andlarge carnivores is most important. In regions where other reasons, such as tradition or cultural

identity are more important, the resolution of social conflicts is crucial.

3.6.4 Management implications

The following chapter is focused on a land usespective and mainly on agriculture. The results do
not analyse nor focus on differences for single countries.

Preconditions for all paths of actions are that the social norms and valdaswérsare obviously
generally opposed to large carnivores:

1 Theextinction of large carnivores is perceived as a cultural achievement.
T 'YAYlIta dKFIG FNBE 06SAy3 ONBR INBE LISNOSAGSR | &
1 Conservation of the cultural landscape is a central justification for their position. Farmers
disagree withthe target of establishing wilderness in the Alps, for which large carnivores are
perceived as a symbol (Caluori & Hunziker 2001).
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A slightly different situation concerning social norms and valuégroferscan be observed in parts
of Slovenia and Italyyhere farmers are more familiar with large carnivores because of the relatively
long tradition there of living alongside them.

Management implications in hunting
Huntershave a more ambiguous view:

1 On the one hand, there is a tradition of purposedqtermination or hunting of predators.
Thus, some hunters still perceive the extinction of large carnivores in the Alps that occurred
in the 19" century as a good and necessary end. On the other hand, the idea of game keeping
is common and could be appti¢o large carnivoredzor example, in Slovenia hunters
actively reintroduced the lynx.

1 Norms that guide huntingractices are very important (Schraml 1998, Stengeli 20IHAg¢se
norms can be influenced by-group communication.

9 Large carnivores haveralevance as potential trophy animals.

1 Especially in Germany, the perception is common that large carnivores, particularly wolves,
will not have suitable habitat in such a densely populated country (Kaczensky 2006, Stengeli
2014).

Given that the main theat to LC populations is illegal killing, in general two aspects of this problem
have to be addressed:

1. Accidental killing and the
2. encounter rate between hunters and LC (and thus, the concomitant potential that an illegal
killing of a LC will occur).

Furthermore, stronger control on hunters by official bodies would be necessary in order to be able to
SY¥F2NODS LINRBGSOGA2Y 2F [/ ® DIYS ¢6FNRSya fA1S GKS
Switzerland are examples of ways to implement bettersda control of hunters.

Legal regulations and financial aid (e.g in Switzerland hunters get a reduced hunting licence fee if
they can prove that large carnivores are present in their hunting area) to the hunting sector will also
need to be evaluated to determine if the outcometbése steering instruments hinders the goals of
large carnivores protection. Hunting regulations should be analysed if the influence of the presence
of large carnivores is considered. For example, hunting quotas are often not adapted to the special
challenges of large carnivores presence.

Management implications in power distribution between political actors

Managing social conflicts requires an understanding of the relationships and the distribution of
power between different actors in different countriec€omparing the position and power of interest
groups and actors in the Alpine countries, it seems obvious that every country has its own tradition
affected by its own unique institutional setting. The return of LC and the accompanying societal
discussiommight cause a change in the distribution of power among the institutions involved which
will also either shift the existing lines of conflict or generate new ones. The following paragraphs
summarize the political actors involved, likely changes in theiloligion of power between them

and the main drivers of the discussion about LC are described for each Alpine country.

Austria
In Austria, private land owners, state and public forest owners and hunting associations are
considered to be the most powerfulglers. With the return of LC, especially wolf, land owners and
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hunting associations are expected to lose power, and the pressure other actors will be able to exert
on them will increase. The eNGOs, the environmental authority and hunters whose main pimrpose
hunting is to stem the threat ungulates pose to forests will gain more influence in the field. The
agricultural sector was judged as the main driver.

France

Due to the centralized political system in France, the agricultural, hunting and environmental
authorities have the most power of the institutions participants identified as being involved in LC
issues but also receive the most pressure from interest groups. Sheep farmers are land users, but
often do not own the land they use, unlike most of theaunterparts in other countries. This fact
makes them a less powerful interest group in France than in other countries. With the return of the
wolf to France, sheep farmers are gaining power and putting pressure on the authorities responsible
for LC managaent. Environmental NGOs (eNGOs) have also become politically more important
through their efforts to restrict traditional landsepractices (drive hunts) due to the danger they
pose to the bears that are now present in the Pyrenees and hence excitifigtsowith the hunting
association. The agricultural sector is perceived to be the main driver of thesdisn regarding LC

in France.

Germanyc Bavaria

Ly . F@FENRIFT LINAGFEGS tFYyR 26ySNB |yR GKS 2NHIYAT |
assaiation, currently have the most power with regard to LC. Forest authorities (the forest ministry

and the state forest administration) and the hunting association are struggling to influence land

owners within an ongoing conflict about forest regeneratidfith the return of LC, especially the

g2t T 020K (GKS FFENXYSNRQ | aad2O0ALl (oveglveimofeR (G KS Kdzy i
pressure from 8lGOs and environmental authorities. The agricultural sector was judged as the main

driver of the discussiontmut LC.

Italy - South Tyrol

Ly O2y iGN} &ad G2 CNIyOSs flYyR 26ySNE KSNB | NS NI (K
the province) plays an equally important role as that played by the state government (Rome). Here,

the hunting sector was listed dise main driver.

Slovenia

The Slovenian Forest Service (SFS) is in charge of hunting management, forest management and LC
management. The fact that all of these tasks are undertaken by a single public body makes the
influence of the SFS stronger than flogest agencies in the other countries investigated here. This
could possibly help mitigate conflict. As a technical body that serves as a consulting entity to the
Ministry for Environment and Farming, the University of Ljubljana is also perceived @s a qu

powerful actor that is for the most part not greatly influenced by other actors. Thus, the university

has a greater influence on LC management than universities in other countries. With the return of LC,
the pressure on the SFS is expected to riseabgse the conflicts between land users (land owners,
hunting association) and between land users and the SFS will intensify. The hunting sector was
judged as the main driver of the discussion about LC, especially wolves.

Landusepractices like ungulate @me) and forest management are largely directed towards

meeting economic goals. As ungulates are herbivores and browse on trees, forest regeneration is
dependent on both ungulate density and forest structure (management). This implies that there are
compeing interests between the hunting sector (which is interested in high ungulate densities) and
the forestry sector (which is interested in high levels of forest regeneration). In each of the different
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Alpine countries, one or the other interest prevails dading on the relative economic importance
of the respective sectors.

Management implications in farming

In the view of the experts interviewed, prerequisites for livestock breeders tolerating large carnivores
are:

9 functioning flock protection measuresd
1 sufficient funds forihancial aid and compensations.

Effective flock protection demands experience with different measures under different conditions to
be able to recommend the most promising method to farmers given their particular situation.
Numerous open questions about the effectiveness of flock prateatnethods still need to be
addressed.

In terms of sufficient financial aidor example, in cases where it is not clear if damage was caused
by large carnivores or other predatorsolutions that involve little bureaucracy and favor land users
shouldbe established. Central here is that compensation will continue to be paid, even if
compensation costs rise tremendously. Furthermore, late or reduced payments must be avoided.
These are preconditions for establishing trust in and credibility for the g&fencies). In this

context, processing of compensation payments through agricultural administrations is crucial. The
distribution of compensation and financial aid via the established network is more promising than
attempts to establish relationships beeen farmers and other government entities with which they
have no existing relationships (e.g. environmental authorities). Farmers already have a relatively
trusting relationship with agricultural authorities.

Agricultural funding must be adapted in thang term to eliminate contradictions, especially

concerning the promotion of vulnerable livestock species (sheep) and inconsistencies between
subsidies for extensive pasture management and flock protection measures (Meschnig 2014). In the
Alps, rare brees are often sheep or goat breeds. Thus, two biodiversity conservationsgoals
conservation of rare breeds vs. large carnivores proteatioill have to be balanced.

Diverse synergies exist among farming methods on the one hand, whicht are adaptethtvée
suitable for a coexistence with large carnivores and pastamd herd management methods on the
other hand, that are adapted to promote biodiversity and animal welfare and are more ecologically
sound.

To be able to effectively promote tolerance torsla large carnivores and to find suitable solutions,

the level on which conflict emerges (direct interaction or social / political) must be considered. And
therefore it is crucial to be clear about the actual phase of large carnivores colonizationtdidahgs

place (as, for example, is used in Bavarian management plans; Phase 1: before return; Phase 2:
occurrence of single animals; Phase 3: small population established; Phase 4: expanding population).
Different phases demand different management measpesl every phase (appearance of an

animal, establishment of pack etc.) must be immediately communicated to the land users.

Social conflicts are often the dominant ones, even where technical arguments are being used. A
central entry point here isnegotigfil g A G K GKS I OG2NAR Ay@2ft 3SR o6t NRY'
2011). Preferably, this should be done before large carnivores enter a region, or at least before the
FANRG O2yFfAO00G 200dzNE® ¢K2dzZAK AdG Aa herSafddoAy3I (2
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conflicts, or only relatively few, management of a conflict which has already escalatedhsmouve
difficult (Glasl 2002).

Especially in countries like Slovenia and Italy that have been forced to takeuttisgy measures due
to the economicrisis, the risk exists that spending little or no money early on will mean either
having to spend more money later or having to deal with a major conflict.

To what extent money should be spent on managing conflicts has to be decided, and the
conseguencs of this decision have to be borne. In France, a discussion about the amount of money
spent directly or indirectly on wolves popped up.

Such questions have to be worked out among the actors involved and communicated appropriately.

Nevertheless, even elgrintervention and commendable handling of conflicts (financial,
communicative etc.) cannot guarantee peaceful coexistence everywhere. There could be situations
where it will not be possibleparticularly where extensive pasture management and largeicares
(esp. wolf) must exist side by side. In those cases, appropriate courses of action will have to be
defined and communicated. (See Primm & Clark (1996) for the importance of understanding and
working with the policy process.)

As it is unlikely thapublic communication will reach land users, it is suggested developing and
establishing a communication concept with land user associations as the central communicator.
Affected actors should be the first to obtain new information and have the opporttmity
communicate this information to their own group. An effective manner of communication will have
to be worked out with the actors themselves. Role models (collection ofgrasticeexamples,

farms etc. with charismatic personalities where coexistenitb i@rge carnivores works) are needed
that will be perceived as igroup and, therefore, accepted in the field. These role models will have to
be wellfinanced and scientifically assisted. For a project to be seen@®up supported action,
comprehenasre involvement of actors is necessary. Examples of projects that have involved

F ANRKR Odzft G dzNF £+ Ol 2 NE | NBnd ihekiSistriawsheplierdinglandlfi@k ¢ | wé
protection projects. In our opinion, the best mode of operation is one in whiclgtbep charged

with developing measures includes the actors that must implement these measures later.

Management implications for participation and communication
It is proposed to have an increased focus on management of social and political conflicts by:

1 Implementation of participatory approaches of high quality.
1 Minimize goal conflicts with land use regulations (e.g. high importance of the EU Common
Agricultural Policy, hunting regulations have to consider LC presence)

Finally participation is very impiant when dealing with management of Large Carnivores. The
participatory approaches have to be of high quality (whereas the criteria of this quality have still to
be identified, e.q. fitting discussions to the level of decision making, Inclusion otatimeinterest

groups and state agencies). And finally a further management implication is an increased focus on in
group communication (e.g. projects in collaboration with land use actors).

o http://www.alpfutur.ch/index.php

LINE
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The following entry points for the social acceptance of wolf lgnad can be summarized:
1. Consideration of conflict level;

2. Negotiation with actorsfor example, in participatory processes or model projeatsth the goal
of optimizing both flock protection and conflict management;

3. Development of a communicati process with actors.

4 Discussion, interpretation and assessment of a future Alpine wolf
population and main threats

4.1. Minimum viable population (MVP), ecological carrying capacity (ECC), and favourable
conservation status (FCS) for the Alpine wpbipulation

Concepts of population viability

Per definition, a viable population size lies somewhere between the ecological carrying capacity (ECC)
and the minimum viable population (MVP). The ECC is the point in an unmanaged population where
the birth rate and the mortality are at equilibrium. It may be temporarily exceeded, but then the
mortality will surpass the birth rate and the population will steer towards ECC again (Mills 2007). The
ECC is not static but may change over time due to changesimo®mental conditions and/or

resource management, which influence birth rate and mortality.

The lower end of the spectrum of a viable population size is given by the MVP. However, there is
more than one concept of population viability:

1 Demographic viabiltcalculates the probability of extinction for a population of a given size
within a specified number of years as a function of natality and mortality.

1 Genetic viabilitconcerns the long term persistence of genetic variation and evolutionary
potential, ard the avoidance of genetic impoverishment through inbreeding and genetic
drift.

91 Ecological viabilityefers to the interaction between a species and its environment. This
encompasses both the needs, but also the effects of a species regarding its envitonme
(Linnell et al. 2008). It is more a function of the ecosystem than of the species.

Despite many uncertainties about the exact ratio between the concepts, it is agreed that it usually
takes a far larger population (e.g. by a factor 10) to maintain gen@bility and/or ecological

viability than for demographic viability. In general, demographic and ecological viability are assessed
at the population level, and genetic viability at the metapopulation or ecosystem level (Linnell et al.
2008). However,he concept of MVP is difficult to apply: scientifically, it is not possible to correctly
determine a single minimum number of individuals that will secure long term survival of the

population because of the inherent uncertainty and stochasticity in nagmetmanagement; and

ethically, it is questionable to manage for a minimum number of individuals (Mills 2007).
Consequently, the EU Habitats Directive does not demand MVP as a target for species, but to achieve
Favourable Conservation Status (FCS). Theitilefi in Article 1 of the Habitats Directive says:
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1 population dynamics data on the species concerned indicate that it is maintaining itself on a
long term basis as a viable component ohigural habitat, and
1 the natural range of the species is neither being reduced nor is likely to be reduced for the
foreseeable future, and
91 there is, and will probably continue to be, a sufficiently large habitat to maintain its
populationon alondermbaa A 8¢ o/ 2dzy OAf 5ANBOGADBS PpHKkNnoOoKk99/
O2yaSNBI GA2Y 2F Yyl Gdz2NIf KFIoAGlGa YyR 2F gAfR
¢t KS 3JdZARFYyOS R20dzYSyid ! aasSaavySydas Y2yAlG2NAy3 |y
5ANBOGABSE Ay RA NBi@himus be atidehstib®yger thak & NIVP tto bé dbleddzedcki
C/{® ¢KS dzLJLISNJ f AYAdG Aad RSTAYSR o0& ¢gKIG GKS LJ20GS
(i.e. ECC).

FCS is based on two major Favourable Reference Value;(f@VPavourable Referendgange

(FRR) and the Favourable Reference Population (Fleprding to the DocHa®4-003/03 rev 3 and

the guidance documents. It is stated in the guidance documents that FCS is a positive goal, where the
goal should be to make species status as favoerablpossible, and not just to have passed a

minimum benchmark.

Like any legal text, the directive text is not based on scientific definitions. This poses major challenges

in its operationalisation per se, and especially for species as diverse as lichBma An
AYGSNIINBGEFGA2Y F2NJ £ FNBS OFNYAG2NBa o6& YFHRS o8
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Operational proposal to define Favourable Reference Population
G w2 88 & dzawBabla reféréntelpopiilation be defined as the sum of the following criteria:

(1) The population must be at least as large as when the Habitats Directive came into effect, and,

(2) The population must be at least as large (and preferably much larger) as a Miéfinasl
by the IUCN criterion E (extinction risk based on a quantitative [Population Viability Analysis]
with <10% extinction risk in 100 years), or criterion D (number of mature individuals).

B)Y¢KS LIRLJz A2y Qa aidl (dza A &S iEK2WRAbMgsA@Ee Y2y Al 2]
2008).

A population can be considered as viable (i.e. at least MVP) according to the IUCN Red List if it
NEIFOKSa G tSHad GKS OFGiS32NE abSIN ¢KNEFGSYSR b
This category is reachethder criterion D with a population of 1,000 or more mature individuals in
the population. However, if the considered regional population is connected to a neighbouring
population to such an extent that immigration can have a significant positive effettieon

demographic viability of the population and the sum of the populations (hence the metapopulation)
reaches the benchmark, then the threat category for the regional population (hence the
subpopulation) can be downgraded by one level; i.e. if two coretenkighbouring populations

exceed the benchmark of 1,000 mature individuals, the regional subpopulation is still considered as
not threatened if it exceeds the next lower benchmark of 250 mature individuals (which would

Of FaaAx¥e I a dazndonh&d podulstiont Lindell ét ¢. 2008). dz

®The ICUN Red List threatened categories are Vulnerable VU, Endangered EN, and Critically Endangered CR.
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Operational proposal to define Favourable Reference Range

Put simply, the Favourable Reference Range (FRR) is the area needed to contain the Favourable
Reference Population. However, the issues of habitat tyyalensity (e.g. societal carrying capacity)
and connectivity warrant consideration.

G'a | NBadZ G ¢S IASYSNIrftfte NBO2YYSYR (KFG CI @2 dzNT
area strictly necessary to support the Favourable Reference Popubaitbthat it attempts to

ensure (1) the continuity of distribution within a given population, and (2) the possibility for
O2yySOGAGAGRE o $lindeBedaf. 2008).L.JdzE | G A2y A€

Operational definition for favourable conservation status for large carnivores

G2S wX8 &adza3asSad GKFG | LRLMzZFGA2Yy OFy ©S NBIAFNRS
following criteria;

D)Wt 2Lz F A2y ReylIYAOa RIGEFE 2y GKS &ALISOASaA
itself on a long term basis as a viable componerit éf & Yy I (i dfNdticle 1@®): 6 A G | G Q
We interpret this as implying that monitoring data indicate the population has a
stable or increasing trend. We believe that a slight reduction in population size may
be permitted if it is a result of response to chasign prey density or habitat quality
that are not the cause of direct human action, unless conditions for derogations apply
OoXed !'ff asS3aAYSyda 2F F LRLAIFGA2Yy &aKz2dz
the population as a whole. And,

(2) W¢ KS yahgé dzthé dpecies is neither being reduced nor is likely to be reduced
F2NJ 0KS T2 NB\&iGeSLI(i). W& intdrpied thizNaS idplying that the overall
distribution of the population is stable or increasing. And,

B)We KSNBE Aaz lkoitRuedoihé, & suffidheRtlp largethabitat to maintain its
population on a longi S N (Articke A @))XWe interpret this to imply that the
guality and continuity of habitat should be sufficient, and have a stable or increasing
trend. And,

(4) The populéion size and range are equal to or greater than when the Directive came
into force. And,

(5) The Favourable Reference Population size has been reached. According to our
proposal this will be set at levels greater than those regarded as being viable using
the IUCN Red List criteria E or D. And,

(6) The Favourable Reference Range has been occupied. And

(7) Connectivity within and between populations (at least one genetically effective
migrant per generation) is being maintained or enhanced. And,

B)WaSYOSNI {GFrGSa akKlFff dzyRSNIF{1S adaNBSAftELY
habitats and species referred to in Article 2 with particular regard to priority natural
KFoAGHG G8LISa (Asfick 1LANARANIRY(DES Na LPSIOD AiB&O & K I £ f
system to monitor the incidental capture and killing of the animals species listed in
| Yy SE (Aricle ¥24)0These statements combine to indicate that the population
should be subject to a robust monitoring program.

puji

Criteria 23 and 8 are taken from the text of the Directive, criteria 4 and 6 are taken from the
3dzA RF yOS R20dzySyiaz oKAES ONRGSNAI (pnndligtBl. T | NB 0
2008).
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(1) Countries sharing one population, or segments of a population, contribute to
ensuring between them that the population reaches and maintains FCS, and

(2) They allow for connectivity between neighbouring populations and segments within
the samepopulation, and

(3) Management activities do not create a sink that can influence the FCS of a population
of any of its segments, and

(4) Populations should in general not be allowed to go below the level they had when the
Directive came into force on their tegitNJBLieinell et al. 2008).

Assessment of the current Alpine wolf population

In 2009/10 there were 32 packs and a minimum of 160 wolves (not only mature individuals) counted
or estimated, respectively, in the Alps (Kaczensky et al. 2013a; cf. Chaptdih@rd)is no
straightforward way to estimate the number of mature individuals (MI) from either the number of
packs or the number of wolves. Obviously, the minimum number of Ml in this example would be 64,
that is twice the number of packs (i.e. the actyakproducing wolves). There are more mature
individualsg hence potentially reproducing wolvediving in the Alps, but a qualified estimation

would need further discussion and compilation of data.

The Alpine population is connected with the Italian plgtion (the study performed by Fabbri et al.
(2007) identified a continuing, moderate gene flow from the population in the Apennines to the
population in the Alps, corresponding to 1¢Z550 wolves per generation) and to the Dinaric

population (as mixedauple reproduction has demonstrated) as well as to the Eastern European
population (Rauer et al. 2013). The Alpine wolf population is hence not isolated, and will likely not be
so in the future. Nevertheless, the Alpine population has at the moment nategethed FCS under

any of the criteria as both the population and its distribution are still very limited.

4.2 Potential distribution of the wolf in the Alps and hypothetical expansion of the
population

The recolonisation of previously occupied hab#at the expansion of a recovering species of
population are determined by factors such as the habitat and landscape featureselaumg:

system, dispersal characteristics, resource availability and distribution, as well as human attitudes
and activitiesZimmermann 2004).

Potential distribution

Four distinct wolf habitat suitability models for the entire Alpine range are so far available: the ones
by Herrmann (2011) and Falcucci et al. (2013), and two distinct models by Marucco (2011). All
models predict 8ll a high amount of suitable habitat available for (re)colonisation. The model by
Herrmann (2011) predicted approximately 50% of the area of the Alpine Convention as suitable
habitat for wolves. Falcucci et al. (2013) predicted 5.2% of suitable arba Wjs, but we believe

*This is clearly underestimating the number of mature individuals in a wolf population. Besides the
reproducing pair, packs may include severhler adult wolves or adult wolves may live independently from

LI 01ad® ¢KS L! /b wSR innfaryiaxabhdzk iR Sdodl of Soaprodudtivei(Sg. G KI G &
suppressed) individuals that will quickly become reproductive if a mature individuarl ése individuals can
65 O2yaARSNBR (2 0 UGN StahdartishndPetitiondSaoindtRe 2014} 2 v ¢
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that this is an error in the paper. Marucco (2011) adapted the spatially explicit, indhadsat

model (SEBM) developed by Marucco & Mcintire (2010) and applied it to the entire Alpine range
(Fig. 7). The SIBM includes the neds of wolf packs and the characteristics of wolf territories to
predict habitat suitability of packs (Marucco 2011). Marucco (2011) presented the maps without
numerical values on the amount of suitable habitat in her results.

Fig. 7: Wolf pack habitatitability map based on the spatially explicit individbaked model (SBM)
developed by Marucco (2011). Blue = low suitability, red = high suitability.

The results of the various (incl. regional) wolf habitat models are mainly in agreement wlith eac

other with regard to the main factors influencing wolf presence and distribution. Higher suitability is
indicated in the eastern and nortbastern Alps than in the western and centvadstern Alps.

Regions with very high elevations are generally indtat® very lowly suitable (Glenz et al. 2001,

I SNNXYIFYY HammI al NUzOO2 HammO® | ATK KdzYly RSyaiiae
indicated to negatively impact wolf presence whereas prey abundance and diversity, and forest cover

were predicted tohave a positive effect (Massolo & Meriggi 1998, Herrmann 2011, Marucco 2011,

Falcucci et al. 2013).

Another common conclusion of the different studies is that humansed mortality (traffic

accidents, culling, poaching) seems to be the most limiting fdotovolf occurrence and that wolf
presence will likely be defined by human pressure and tolerance (Landry 1996, Massolo & Merrigi
1998, Corsi et al. 1999, Glenz et al. 2001, Fechter & Storch 2014). It was suggested that wolves can
live even in areas withigh road density (indicating high human presence) if they are tolerated and
the population can sustain the traffltkased mortality (Landry 1997b, Fechter & Storch 2014). More
















































