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1. Background

Large carnivores have made a remarkable comeback in Europe during the last half century, and
recovery is still ongoing in large parts of the continent (Andrén 2018; Boitani 2018; Boitani et al.
2022; Chapron et al. 2014; Huber 2018; Ranc 2018; von Arx 2020). While this expansion can be
celebrated as a huge conservation success, it also creates considerable challenges for coexistence in
the multi-use landscapes of Europe (Linnell 2013).

Having a common understanding of the distribution, size and trends of large carnivore populations in
Europe is one prerequisite for a knowledge-based dialogue in the often heated and highly politicized
discussions about future scenarios of large carnivore conservation and management in Europe.
Because of the scale at which large carnivores utilize the landscape it is essential to conduct periodic
continental scale assessments of their status transcending sub-national and national borders.
Assessments at this scale require harmonising diverse datasets that arise from different jurisdictions
using different monitoring approaches.

This document provides the best available overview of brown bear (Ursus arctos), Eurasian lynx (Lynx
lynx), wolf (Canis lupus), golden jackal (Canis aureus), and wolverine (Gulo gulo) distributions and
population sizes at a continental scale. The data in this report is based on over 200 national experts
who are co-authoring the report (Appendix 1) plus a huge number of additional regional and local
collaborators and supporting agencies (Appendix 2).

References listed in overview tables are not part of part IV Literature but can be found in the
compilation of the most recent publications on population and rage estimates in Appendix 6.

2. Methods

2.1. Distribution mapping methods

The mapping approach generally follows the methods described in (Chapron et al. 2014) and
(Kaczensky et al. 2013). It updates the published Species Online Layers 2012-2016 for brown bear,
Eurasian lynx, wolf, golden jackal, and wolverine (Kaczensky et al. 2021; Ranc et al. 2022) for the
period 2017-2022/23.

Large carnivore presence was mapped at a 10 x 10 km (ETRS89-LAEA Europe) grid scale. This grid is
widely used for Habitat Directive reporting to the European Union (EU) and can be downloaded at:
http://www.eea.europa.eu/data-and-maps/data/eea-reference-grids-2. The map encompasses
the continental EU countries plus Switzerland and Norway, and the EU candidate / potential
candidate countries in the Balkan region, in addition to Ukraine and Turkey. For the two latter
countries, only parts were included; for Ukraine only the Carpathian region (for this report Ukraine
was artificially cut off and the straight line in the east does not represent the national border), and
the European part of Turkey (Fig. 1).

For the 2012-2016 mapping, several countries were not or not fully (not for all species) included
(Hungary, Montenegro, Turkey), so that no comparisons can be made of the updated carnivore
distributions with those from the last mapping for these countries.

Mapping large carnivores for this report had a two-fold goal:

e Visualizing areas of large carnivore presence
e Visualizing the variation in the underlying data quality
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Fig. 1: Spatial extent of the large carnivore mapping area and the focal species: brown bear (Ursus
arctos), Eurasian lynx (Lynx lynx), wolf (Canis lupus), golden jackal (Canis aureus), and wolverine (Gulo

gulo). Note: Ukraine was cut to only include the Carpathian region and only the European part of Turkey was included for
the mapping.
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2.1.1. Presence status
We aimed to distinguish between two presence levels:

e Permanent = suggesting an established population which is reproducing, but also including
cells with continuous presence in the absence of documented reproduction.

e Sporadic = suggesting only occasional presences of dispersers or lone individuals.

e  Where this distinction was not possible, but presence was confirmed, we used
Undefined = presence confirmed, but not known if it is permanent or sporadic.

“Permanent” is equivalent to the status of “Present regularly” (PRE) as used in Article 17 reporting to
the Habitats Directive, while “Sporadic” corresponds to the status of “Occasional” (OCC) in the same
system. It was not possible to systematically separate out the “Newly arrived” (ARR) category,
although it may well apply to the many new jackal records throughout western and northern Europe.
Finding a common harmonized definition that fits all monitoring circumstances is difficult and the
distinction required expert assessment. Here are the most common scenarios that we have continued
with from the previous 2012-2016 mapping cycles:

1) For countries where the known annual species distribution was monitored annually, the
distinction between permanent and sporadic was primarily made based on how consistently the
species was detected in a cell over the 5—7-year monitoring period:

e Permanent = presence confirmed in > 3 years in the last 5 - 7 years OR reproduction
confirmed at least once within the last 3 years

e Sporadic (highly fluctuating presence) (presence confirmed in <3 years in the last 5 years OR
in <50% of the time)

2) For countries where the probability of species presence is modelled based on presence signs in
combination with habitat parameters and distance rules, the distinction between permanent and
sporadic can be made based on the modelled “probability of presence” value of a cell. As models
used for different populations will vary in their approach, the cut-off values for permanent, sporadic,
and absent were defined by the national/population level species experts.

3) For countries where the total range is covered by rotating annual surveys of parts of the total
area over a 5-7-year period (i.e. different sections are surveyed in different years such that the
whole area is surveyed at least once during the cycle), other criteria need to be used such as:
comparison to presence in a cell (or adjacent cells) during the previous survey cycle, or confirmed
reproduction, or the presence of females, to delineate permanent presence from sporadic presence.
However, where monitoring is too fragmented and infrequent so that no reasonable distinction
between permanent and sporadic can be made, the category “undefined” was used.

In general, telemetry data of long-distance dispersers out of the known range and once off
documentation of individuals outside the known range were categorised as sporadic presence.
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2.1.2. Large carnivore signs used to map presence

Large carnivore signs as a basis for mapping

We used the following presence categories, which were derived from the SCALP criteria for lynx in
the Alps (Molinari-Jobin et al. 2012), but supplemented with two additional data quality information
categories:

1. Confirmed presence signs

e Category 1 (C1): “Hard facts”, verified and unchallenged large carnivore presence signs (e.g.
dead animals, DNA, verified camera trap images);

e Category 2 (C2): “Confirmed signs”, large carnivore presence signs controlled and confirmed
by a large carnivore expert (e.g. trained member of the network), which requires
documentation of large carnivore signs (e.g. tracks in the snow).

e We also had to include the category C1*, referring to C1 records which also include
observations by trained or experienced personnel; it was not always possible to know if these
observations also included non-documented records such as direct observations (which by
the SCALP definitions do not quality as confirmed records). This is particularly true for the
documentation of bear family groups or where monitoring was heavily based on hunters,
foresters, and protected area wardens (e.g., Croatia, Slovakia, Ukraine).

2. Extrapolated confirmed presence signs

e Category “buffered”: Confirmed presence signs with a buffer around them, ideally based on
well documented/ published methods, and usually done to represent home ranges that are
typically larger than 10 x 10 km in many parts of Europe (especially in the north).

e Category “modelled”: confirmed presence signs and modelling based on habitat suitability
and/or proximity criteria ideally based on well documented/published methods and explicit
cut-off values.

For areas of poor monitoring coverage or infrequent monitoring, we also included:
3. Unconfirmed presence signs

e Category 3 (C3): Unconfirmed reports of category 2 large carnivore presence signs and all
presence signs such as sightings and calls which, if not additionally documented, cannot be
verified.

e Category “Soft”: Extrapolation of large carnivore presence based on interviews
guestionnaires, and media coverage from 2017-2022/23,

e Category “Past presence”: Documented presence from the past (but no older than from
2010) and no indication that the situation has changed.

From signs to grid cell

Ideally, GPS locations of large carnivore signs were intersected with the 10 x 10 km ETRS89-LAEA
Europe grid. However, for some countries, data was collected at the spatial scale of hunting grounds
(e.g., bear observations by hunters in eastern and south-eastern Europe). In this case the hunting
grounds with large carnivore presence were intersected with the 10 x 10 km grid. Large carnivore
presence was assumed for all cells intersecting the hunting ground (normally using a minimum
intersection area in the range of >10%).
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2.1.3. Data quality of large carnivore presence cells

We aimed to present data quality information at the grid cell level, but for some datasets it was not
feasible to do so, and data quality was provided at the scale of the entire, or parts of, the layer, and
not the individual grid cells. For some datasets this resulted in a mix of cells based on confirmed and
buffered, modelled or unconfirmed cells without spatially explicit information at the grid cell level

(Fig. 2).

Consequently, the following final data quality categories were used:

Confirmed presence: based on C1 & C2 signs, cases where C1 included unspecified
“observations” were marked with a star (C1*)

Extrapolated presence: cells which don’t have LC signs but are intersected by buffers or have
a high probability of large carnivore presence based on documented modelling approaches.

Unconfirmed presence: cells with only C3 signs, or cells with only data from prior to 2017,
where presence is still assumed to persist.

Where data was only available at the shape file level, we also used the following categories:

Confirmed and extrapolated presence: mixed layer with buffered C1 & C2 signs and/or
documented modelling approach, or when data was only available at the level of hunting
grounds.

Confirmed and unconfirmed presence: a mixed layer with C1-C3 signs; for these datasets it
can be assumed that the majority are C1 and C2, but that documentation is not (readily)
available - these data sources include hunter observations and some damage inspection data.
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Data: C1 & C2signs Map 1: Presence category: Map 2: Data quality:
of lynx «Permanent» = presentin «Confirmed» (dark green)

23 years (dark blue)
«Sporadic» = present in <3
years (light blue)

B)

Data: C1 signs of female Map 1: Presence category:

(potential reproduction) «Permanent» (dark brown =

bears (circles, buffered buffered female cells) Map 2a: If data

by a 10 km radius) quality is available at
cell level:
«Confirmed»
(dark green)
«Extrapolated»
(light green)

Map 2b: If data
quality is only
available atrange
level:

Allcells
«Confirmedand
extrapolated»
(middle green)

Fig. 2: Conceptual figure showing how presence and data quality were derived based on different
datasets and the level at which information was available.

A) Dataset where presence over time was used to distinguish between permanent and sporadic
presence in lynx

B) Dataset where presence signs were collected sequentially and where the presence of females
(=potential for reproduction) with a 10 km buffer (orange ring) was used to distinguish between
permanent and sporadic presence for brown bears in Scandinavia in the cumulative map. Data quality
(confirmed signs versus extrapolated) was available at the cell level for map 2a and at the shape file
level for map 2b.
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2.1.4. Populations

Grid cells were assigned to populations based on the LCIE’s population approach (Linnell et al. 2008).
Population delineation follows a combination of ecosystem boundaries, topography, different
management regimes, distributional discontinuities and administrative units, selected to create
practical and functional management units. Population borders were partly drawn out of
convenience, roughly following topographic regions, natural or artificial barriers such as large rivers,
and in some cases national borders to facilitate reporting. Ecological conditions and monitoring
methods tend to be similar within populations.

Populations are primarily based on where animals are detected, not where they have originated from
(except for reintroduced populations). Hence even if the genetic origin of an individual was known
(e.g., based on genetic analysis), the cell it shows up in will not represent the animal’s origin, but
rather the population of the location at which it was detected. Cells in-between existing populations
and geographic regions and single cells outside of existing populations were given the Status
“Unassigned” - even if their genetic origin was known. An exception to this concerns lynx which
derive from many reintroductions. Here we have used the origins as an additional factor in
population separation.

In the last cycle of large carnivore mapping for 2021-2016, we delineated 11 populations for lynx, 10
for bears, 9 for wolves, 4 for golden jackals, and 2 for wolverines (Kaczensky et al. 2021, Ranc et al.
2022; Fig. 3).
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presence Caporsdic excluded)
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Fig. 3: Population delineations for large carnivores in Europe for the period 2012-2017.
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We generally retained the same population delimitations but, made a few small adjustments to
represent the changing situation on the ground (expansion and re-connection of populations) and
new scientific information:

e For wolves, we changed the name of the “Central European Lowland” wolf population to
“Central European” and the name of the “Northwest Iberian” wolf population to “lberian”,
reflecting the spread of theses populations into mountain ranges and towards the east,
respectively. For wolves in Germany, we used the shapefile of the perimeter of the Alpine

Convention to delineate between “Central European” and “Alpine” wolf populations. For the
Polish part, we used the delineation shown in ((Szewczyk et al. 2021) Fig. 1A). The “Alpine”
population now also includes large adjacent areas in Italy and France (Fig. 10 & 11).

e For lynx, we separated the reintroduced population in northwest Poland from the Baltic
population given its recent and different genetic origin and named it the “Pomeranian
occurrence” in accordance with lynx population subdivision by the Cat Specialist Group (U.
Breitenmoser pers. com. 2024). One other recent re-introduction project has resulted in
another new occurrence: the “Black Forest — Swabian Jura occurrence” in southwestern
Germany.

® For wolverine, we now drew a straight line from the Norwegian-Finnish-Russian border in the
north to the southernmost point of the Finnish-Swedish border to delineate the Scandinavian
from the Karelian population, which is convenient and in line with recent genetic results
(Lansink et al. 2020; Lansink et al. 2022).

o For Slovenia — due to a request from national authorities - we used the national border of
Slovenia in the north to delineate bears and wolves between the Alpine and Dinaric-Pindos /
Dinaric-Balkan populations. Therefore, all wolves and bears on the territory of Slovenia are
assigned to Dinaric population (where the majority likely originates from the Dinaric
population). However, for delineating lynx, the geographic separation between the Alps and
Dinaric Mountains (roughly marked by the highway A1) was used as the lynx in the Slovenian

Alps still seem to be functionally separated from the Dinaric lynx (M. Krofel pers. comm.
2024).

2.1.5. Border cells

e Many populations occur along and across national borders and cells are shared by
neighbouring countries. Only a few populations reported in a coordinated way for a cross-
border region (e.g., for bears in the Pyrenees, lynx in the Alps, and all species in Norway &
Sweden). Where large carnivore presence was detected in the same cell by neighboring
countries, the cell with the “better information status” wins, following the rule:

- Permanent > Sporadic > Undefined
- Confirmed presence > Confirmed and extrapolated presence > Confirmed and
unconfirmed presence > Extrapolated presence > Unconfirmed presence

2.1.6. Time period

The majority of the large carnivore presence layers cover the time period 2017-2022/23. But because
monitoring conditions and logistics vary between countries, regions, and species, we documented the
specific monitoring periods. Periods referring to 2022/23 usually mean that the species range or
population estimates are reported at the end of winter in early 2023. However, the use of 2022 for
the calendar year versus 2022/23 for the biological/monitoring year was not consistently used and
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therefore 2022/23 can mean: only the first part of 2023 is included, all of 2023 is included, or all or
parts of 2023 and the first part of 2024 is included. For all countries that provided data deviating from
the 2017 start and 2022 or 2023 end date, we explicitly label the monitoring period on one map
together with the range.

2.1.7. Change in range since the last mapping for 2012-2016

We visualised the gains and losses of cells with large carnivore presence of any presence category
(undefined, permanent, sporadic pooled) between the two periods 2012-2016 and 2017-2022/23.
We additionally compared the cell count between the two time periods by country and population.

The latter were critically reviewed to establish whether these gains or losses reflect true range
changes or are just the result of altered monitoring methods or changes in monitoring effort. The
latter information was obtained through an online questionnaire survey (Appendix 4), which asked
about mapping details, assessment of the trend in distribution, changes in monitoring methods and
effort, and the main monitoring method. We also took into account that certain countries were not
included in the mapping exercise for 2012-2016.

2.1.8. Shape file information

Together with this report, we also provide the species distribution shape files (one file for each
species) for 2017-2022/23. The shapefiles include the following metadata:

:\;l:lt:data Information provided

FID Unique identifier ID

CELLCODE 10x10 km ETRS89-LAEA (Lambert Azimuthal Equal Area) Europe grid ID

EOFORIGIN East coordinate in ETRS89-LAEA projection (EPSG:3035)

NOFORIGIN North coordinate in ETRS89-LAEA projection (EPSG:3035)

COUNTRY Country (in some cases large transboundary region)

PERSON Person(s) who compiled and sent the map

SPECIES Canis lupus, Canis aureus, Gulo gulo, Lynx lynx, or Ursus arctos

POPULATION Species-specific population as defined by LCIE

PRESENCE Presence category: Undefined, Permanent, or Sporadic

DATAQUAL Data quality categories: see section 2.1.3. above

DATASOURCE | Short reference of data source — for details see Appendix 6

YEAR Time period the data layer covers

YRCOMPILED | Year the maps were compiled: 2024

COMPILERS Kaczensky, Ranc, Hatlauf, Payne et al. 2024 for the Large Carnivore Initiative for
Europe (LCIE)

2.1.9. Questionnaire survey

Information on mapping and distribution monitoring details were obtained via an online
guestionnaire consisting of 30 questions asking about mapping details, assessment of trend in species
distribution, main range monitoring methods, and most recent supporting references or publications
on status and distribution of the target species (Appendix 4).
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2.2. Population estimation methods

We obtained population estimates from regional and national experts following the methods
described previously (Boitani et al. 2022; Chapron et al. 2014; Kaczensky et al. 2013). In short, we
used an online questionnaire (Appendix 5) distributed to members of the LCIE who then distributed it
further to their contacts.

The questionnaire included 24 questions asking for population estimates of the target species at
national and population segment level, the form of transboundary cooperation, trends, main
monitoring methods, management plans, and population goals, as well as references to the most
recent population estimates (see Appendix 6 for compilation) and management plans (see Appendix
7 for compilation).

We subsequently compiled an overview of main monitoring methods and population estimates at
population level and compared numbers to those obtained by LCIE for 2012-2016 (see:
https://www.Icie.org).
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3. Results
3.1. Mapping results

Large carnivore distribution maps were compiled for all 24 mainland EU countries (the three island
nations don’t have large carnivore populations, namely Ireland, Malta, and Cyprus). Additional maps
were compiled for another 10 European countries/regions, namely Switzerland, Norway, Bosnia and
Herzegovina, Serbia, Kosovo®, Montenegro, Albania, and North Macedonian, plus the Carpathian
region of Ukraine and the European part of Turkey because of the continuity of species distributions.
The microstates of Andorra, Lichtenstein, San Marino, Monaco, and Vatican City are not explicitly
listed due to their small size but are covered via monitoring of the neighbouring countries whose grid
cells overlap the microstates.

In total this report provides distribution maps for 34 European countries/regions. This meant that we
obtained maps for 3 more countries than for the period 2012-2026, namely Hungary, Montenegro,
and the European part of Turkey. The latter needs to be kept in mind when comparing maps from
2012-2016 with those from 2017-2022/23.

Belarus was initially included and colleagues working in Belarus provided us with information on the
large carnivore range. However, while presence data from camera traps was available at the 10 x 10
km grid for two study areas for lynx and wolf (Kudrenko et al. 2023; Palmero et al. 2023), the national
monitoring is based on a 50 x 50 km of the Atlas of Mammals of Belarus. The data in the mammal
atlas suggests widespread presence of wolf and lynx throughout the entire country, a more restricted,

but still widespread presence of the brown bear, and some presence of the golden jackal. The huge
difference in scale and the different grid projection did not allow for integrating this very coarse-
grained data into our mapping framework in any comparable way. In addition, in November 2022
Poland build a 199 km impermeable border fences along the border with Kaliningrad and recently a
180 km impermeable border fence along the border with Belarus. Estonia, Latvia and Lithuania also
have border fences towards Belarus and Russia. The sum of these fences making the exchange of
large carnivores between Belarus and Russia, and the rest of Europe extremely challenging (Nowak et
al. 2024). As a result, we excluded Belarus from our maps.

A note of caution:

The overview tables on mapping and distribution monitoring methods are based primarily on
guestionnaires with predefined categories that greatly simplifies the diversity of monitoring and
mapping approaches. Even if the same general categories were used, other details differed but
cannot be reflected here in all detail. In addition, different people interpreted categories differently.
Examples of problems that arouse include:

e Main distribution mapping method — it was unclear if it meant the % of the range monitored
with the method or the % of data used for the mapping; this was not carefully defined and
likely resulted in people answering in different ways

e “% Known range monitored” — it was not clearly defined what is meant by active monitoring
versus passive / opportunistic monitoring (e.g., is the information on culled/hunted bears
active or passive / opportunistic monitoring? — it can be interpreted both ways).

* This designation is without prejudice to positions on status, and is in line with UNSCR 1244/1999 and the ICJ Opinion on
the Kosovo declaration of independence
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e There were some discrepancies between information provided in the questionnaire and the
GIS data files, which could not always be fully resolved.

In summary, the tables show larger scale patterns, but may not be completely comparable for some
countries/regions.

The maps represent the best available data on large carnivore distribution in Europe. However,
detecting large carnivores is not only dependent on their presence, but also on the effort spent
searching for their signs or collating and verifying reports. Thus, where monitoring is scarce or absent,
presence can go undetected, especially if it is only sporadic. The smaller the large carnivore
population and the more recent their appearance in a country, the more likely that they are detected
and documented because of the increased effort that is used to follow rapidly emerging situations.
Where populations are large and well established, on the other hand, there is often no capacity to
document every large carnivore which happens to sporadically show up outside the permanent
range.

The distinction between “permanent” and “sporadic” presence would be best done based on the
presence or absence of confirmed reproduction. We tried to obtain data on reproduction for the
2012-2016 mapping, but it was not feasible at the continental scale — too many countries do not have
the monitoring capacity to do so.

The current method to use re-occurrence of large carnivore signs in a 10 x 10 km cell over the
monitoring period with or without information on reproduction is a compromise. It works quite well
for countries with annual monitoring of the known range but does not allow us to distinguish
between areas of an established population and areas of constant reoccurrence without
reproduction. This is particularly true for bears which show strongly male biased long-distance
dispersal where you can have areas with regular presence of male bears on the dispersal front far
from areas with reproduction (Kojola et al. 2003; Swenson et al. 2001).

Consequently, “permanent” presence occurs in parts of the Alps (e.g. Switzerland and the eastern
Alps) where no reproduction has yet been recorded. However, in respect to bear presence and
perception by local people, bears are permanently present in these areas now.

Where monitoring data accumulates over the monitoring period through sequential surveys of
different portions of the total range, re-occurrence cannot be used to distinguish between
“permanent” and “sporadic”. Where specific data on reproduction is available it is a good substitute,
but where it is not available all cells were either given the status of “undefined” presence, or other
criteria such as data quality or locality were used to distinguish between “permanent” and “sporadic”.
While this results in a somewhat subjective expert-based assessment of the presence category, we
still believe there is a value in trying to separate between “permanent” and “sporadic” to understand
species range dynamics.

In conclusion, changes in the large carnivore distribution range at the European scale between 2012-
2016 and 2017-2022/23 must be interpreted with a focus on the “permanent” distribution but also
need to consider changes in monitoring methods and effort, and trends in population size.

15| Page



/ Large Carnivore P+ SSC (@

i N
Initiative for Europe
IUCN/SSC SPECIALIST GROUP

3.1.1. Brown bear

Overview of main distribution monitoring methods

The most important monitoring methods for determining bear distribution were dead animals
(mainly from hunting/culling but also traffic kills), non-invasive genetics (hairs and scats), camera
traps, damage statistics (livestock and beehives), observations of females with cubs, and interviews
(Table 1). Methods under “other” are hunter observations at feeding stations (structured surveys
conducted twice a year in Croatia) and direct observations by hunters (Slovakia).

Table 1: Main distribution monitoring methods for brown bears in Europe.

Range monitoring method
Non- Active
Country ) ) . }
Dead invasive |Camera |GPS snow Howling |Family |SCALP |Damage (SCALP |Quest.& |Past

imals [genetics [traps tracking [tracking [surveys [groups [C2 statistics [C3 interviews [pres Other*
Brown bear
Albania <10% <10% 25-50% <10% 10-25% <10%
Austria <10% 10-25% <10% <10%
Bosnia & Herzegovina A 10-25% <10%
Bulgaria 25-50% | <10% <10%

>75% >75% 25-50% | 10-25% 10-25% % )

<10% 10-25%

Croatia
Czech Republic

Estonia <10% 25-50% <10% <10% %

Finland 10-25% 10-25% %

France % % ) % %

Germany % % %

Greece 10-25% % % 10-25% 25-50% % 10-25% 25-50% 10-25%
Hungary <10% 10-25% <10% %

Italy - Alps % % % % % % % %

Italy - Apennine <10% 25-50% 10-25%
Kosovo* no dedicated monitoring - by-catch from lynx camera trap monitoring

Latvia <10% 25-50% | 25-50% 25-50% % % %

Lithuania 10-25% 10-25% %

Montenegro 10-25% | 10-25% | 10-25% | 25-50% <10% <10% 25-50%
North Macedonia <10% 10-25% | 25-50% <10% <10% 10-25% <10% <10% <10%

Poland <10% 10-25% <10% 50-100%

Romania <10% <10% >75% <10% <10% 10-25% >75%
Serbia <10% | <10% 25-50% <10%

Slovakia >750 | >75% | >75% [EPSTl  >75% >750 | >75% | >75% | >75% >75% I 75

I T 75
>75% >75%
>75%

Slovenija >7% [ T
Spain S75% | >75% | >75% [P 25-50%

Sweden >75% | >75% [ EGEGIN

>75% >75% >75% >75%
Switzerland <10% 25-50% | 25-50% 25-50% <10%
Ukraine <10% <10% <10% <10% 10-25% <10% <10% <10% <10% 25-50% <10%

More details on species monitoring methods can be found in the compilation of the most recent
literature on population size and distribution estimates in Appendix 6.

Overview of main mapping methods

Distribution data was available for most countries up to 2022/23, with only Norway and Sweden
having a one year shorter period (until 2021). Most of the bear presence is based on confirmed (C1 &
C2) signs intersected directly with the 10 x 10 km grid.

Out of 29 countries/regions with bear presence, 6 use buffers around bear signs (Albania, Latvia,
Montenegro, North Macedonia, Sweden, Norway) with 2 (Albania and North Macedonia) additionally
using modelling for extrapolated presence. Three countries (Croatia, Slovakia, Ukraine) have some, or
most, information collected at the level of hunting grounds, which were intersected with the 10 x 10
km grid.

For 6 countries (Croatia, Montenegro, Sweden, Norway and in part Slovakia and Ukraine) information
on data quality was not or only partly available at the individual cell level (Table 2).

16 | Page



}4 Large Carnivore

Initiative for Europe
IUCN/SSC SPECIALIST GROUP

Table 2: Mapping details for brown bear in Europe.

% Known range |Large Scale of data |Presence Method Range trend estimate
Country / Region |FINAL_time Spatial scale i d carnivore Definition of gri based on [quality categorisation since 2012-2016
= —= ) . change T
Active |Passiv_|signs used information _[based on Trend |
Brown bear
Buffered confirmed presence signs Re-occurring
Albania 2017-2022/23  |Only reference areas 15 20 |C1&C2 & modelling overlaid with the 10x |Cell level presence and/or No Increasing Real
10grid reproduction
Confirmed i laid Re- i
Austria 2017-2022/23  |Entire known range 0 100 |C1&C2 c.m \rme presen.ce AT Cell level . No Fluctuating |Real
with the 10 x 10 grid presence only
N . . . Re-occurring
[ & Confirmed laid Real & method
osnia . 2017-2022/23  |Entire known range 60 30 |C1&C2 c.m irme presen.ce signs overial Cell level presence and/or No Increasing eal & metho
Herzegovina with the 10 x 10 grid . change
reproduction
Re-occurring
Confirmed i laid Real & method
Bulgaria 2017-2022/23  |Only reference areas | 45-60 | 25-30 |C1&C2 z?n irme presen.ce B O] Cell level presence and/or Yes Fluctuating eal & metho
with the 10 x 10 grid . change
reproduction
Hunting grounds with confirmed Re-occurring
Croatia 2019-2023 Entire known range 100 100 |C1*&C2 |presence signs overlaid with the 10 |Country level |presence and/or No Increasing Real
x 10 grid reproduction
Confirmed presence signs overlaid Re-occurring
Czech Republic {2017 -2023 Entire known range 80 20 |Cl1&C2 . P ) L Cell level presence and/or No Fluctuating |Real
with the 10x 10 grid .
reproduction
Confirmed presence signs overlaid Re-occurring No obvious
Estonia 2018-2022/23  |Entire known range 100 100 |C1&C2 ! P . 8! Cell level presence and/or No Real
with the 10x 10 grid . change
reproduction
Confirmed i laid
Finland 2017-2022/23  |Entire known range 100 100 |Cl1&C2 w?:h Itr:;emzri;eg:rj B EETED Cell level Reproduction only |Yes Increasing Real
Confirmed presence signs overlaid Re-occurring
France 2017-2022/23  |Entire known range 90 100 |C1&C2 ) P ) 8! Cell level presence and/or No Increasing Real
with the 10x 10 grid N
reproduction
. Confirmed presence signs overlaid Re-occurring No obvious
Germany 2017-2022/23 Entire known range 0 100 |Ci1&C2 . ) Cell level No Real
with the 10x 10 grid presence only change
. . . Re-occurring
R Confirmed presence signs overlaid )
Greece 2017-2022/23 Entire known range 70-80 | 20-30 |C1&C2 3 . Cell level presence and/or No Increasing Real
with the 10x 10 grid N
reproduction
Confirmed presence signs overlaid Re-occurring
Hungary 2017-2022/23  |Entire known range 50 100 |C1&C2 . p . e Cell level presence and/or No Increasing Real
with the 10x 10 grid .
reproduction
Confirmed presence signs overlaid Re-occurring
Italy - Alps 2017-2022/23  |Entire known range 90 90 |C1*&C2 . P ) 8 Cell level presence and/or No Increasing Real
with the 10x 10 grid .
reproduction
" N " Re-occurring
Confirmed laid Real & method
Italy - Peninsula [2017-2022/23  |Entire known range 60 90 |C1&C2 (?n frme presenf:e B EETED Cell level presence and/or Yes Increasing eal & metho
with the 10 x 10 grid . change
reproduction
Kosovo* 2016- 2023/24 No information 18 co-c3 |Confirmed presence signs overlaid | oo |pata quality Unknown
with the 10x 10 grid
Buffered confirmed presence signs ST
Latvia 2017 -2023 Entire known range 10 100 |Ci1&C2 . ) P! R 8! Cell level presence and/or No Increasing Real
overlaid with the 10x 10 grid N
reproduction
B . R Confirmed presence signs overlaid Re-occurring )
Lithuania 2018-2023 Entire known range 0 100 [C1&C2 . . Cell level Yes Increasing Real
with the 10x 10 grid presence
. Buffered confirmed presence signs No obvious
Montenegro 2018-2023 Entire known range 60 60 |Cl&C2 I . Country level |Unknown No Real
overlaid with the 10x 10 grid change
Buffered confirmed presence signs More data
North Macedonia [2017-2022/23  |Entire known range o] 60 |C1 & modelling overlaid with the 10x |Cell level Geographic location [No Unknown needed
10grid
" " " Re-occurring N
Confirmed laid No ob Method
Poland 2017 -2022 Entire known range 15 85 |C1&C2 (?n \rme presen.ce At Cell level presence and/or Yes © obvious etho
with the 10 x 10 grid . change change
reproduction
Confirmed i laid No obvi Method
Romania 2017-2022/23  |Entire known range 70 30 |C1,C2&C3 c?n frme presenf:e signs overlal Cell level Data quality Yes 0 obvious etho
with the 10x 10 grid change change
Confirmed presence signs overlaid R GIEE
Serbia 2017-2022/23 Entire known range 75 25 |C1 . P ) 8! Cell level presence and/or No Increasing Real
with the 10x 10 grid N
reproduction
' - c1ac, Hunting grounds. WIt.h confirmed Cell level & Re-occurring .
Slovakia 2017-2022/23  |Entire known range 100 100 c1rc3 presence overlaid with the 10x 10 " presence and/or No Increasing Real
X coun
grid & additional C1 & C2 v reproduction
. " " Re-occurring N .
Confirmed laid No ob Likel
Slovenia 2017-2022/23  |Entire known range 99 100 |C1&C2 (?n \rme presen.ce TP Cell level presence and/or Yes DEMEES S .
with the 10x 10 grid . change expansion
reproduction
Spain - 2018-2023 Entire known range 80 20 |C1*&C2 Confirmed presence signs overlaid Cell level Re-occurring No Increasin| Real
Cantabrian Mnts 8 with the 10 x 10 grid presence 8
Confirmed i laid Re- i No obvi
Switzerland 2017-2023 Entire known range 0 100 |Ci&C2 (?n \rme presen.ce AT Cell level . No © obvious Real
with the 10 x 10 grid presence only change
Ukraine Hunting grounds with confirmed Cell level &  |Hunter densit
Carpathians 2017-2023 Carpathians 10 100 |C1*-C3 presence overlaid with the 10x 10 count estimate v Yes Fluctuating |Real
P grid & additional C1 & C2 i
R Buffered confirmed presence signs . No obvious
Sweden 2017 -2021 Entire known range 100 100 |Cl1&C2 — R Country level |Reproductiononly |No Real
overlaid with the 10x 10 grid change
R Buffered confirmed presence signs . No obvious
Norway 2017 -2021 Entire known range 100 100 [C1&C2 N R Country level |Reproductiononly |No Real
overlaid with the 10x 10 grid change

A distinction between permanent and sporadic presence was primarily made based on re-occurrence
and/or reproduction. However, 3 countries (Finland, Sweden, Norway) exclusively used reproduction,
or the presence of female bears (=the potential for reproduction), to define the permanent range. A

few used data quality (Kosovo*, Romania), geographic location (North Macedonia), or hunter density
estimates (Ukraine); for Montenegro the criteria used were unknown.
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The trend in bear distribution was estimated as increasing in 14 countries/regions, showing no
obvious change for 9, fluctuating for 4, and unknown for 2. No country/region reported a decreasing
range (Table 2).

Current brown bear distribution in Europe

Brown bear presence has been documented in 29 of the 34 countries/regions monitored. The species
is totally absent from Belgium, Denmark, Luxembourg, the Netherlands, and Turkey. In Portugal, a
brown bear was recorded for the first time in a border cell in 2019 (Fig. 4).

The total distribution area occupied by the brown bear in Europe currently covers ca. 1.2 million km?,
which is a 4.6% increase in distribution since 2016 (Table 3).

Mapping 2017 - 2022/23
PRESENCE categories:

B undefined
- Permanent
- Sporadic

Fig. 4: Brown bear distribution in Europe for the period 2017-2022/23.
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Most of the bear distribution in all populations is based on confirmed bear signs, often in
combination with some form of extrapolation (buffers and/or modelling, see Table 2). The Dinaric-
Pindos population still has the least robust data foundation. In parts of the Carpathian population
monitoring is dependent on observations from hunting grounds or protected areas. These

observations are often less formally documented or accessible and include direct observations and
were given the mixed status of “Confirmed and unconfirmed” data quality. Where available, this data
was confirmed with C1 & C2 data from dedicated monitoring projects, especially those using camera

trapping or non-invasive genetic monitoring (Fig. 5).

Bear 2017-2022/23
Only "permanent” & “undifined”
presence (“sporadic excluded)

POPULATION

I ~pine

Il sattic
Cantabrian

I carpathian

- Central Apennine

Il oinaric-Pindos
East Balkan

B Kerelian

- Pyrenean

| Scandinavian

R

Monitoring periods
by country / region:

- All presence categories

'Esﬁ;‘:ma-zuza "’*

Mapping 2017 - 2022/23
PRESENCE categories:
I undefined

- Permanent

I sporadic

Mapping 2017 - 2022/23
DATAQUALITY of presence
- Confirmed
B confirmed & extrapolated®
0 confirmed & unconfirmed*

| Extrapolated

Unconfirmed .

Fig. 5: Brown bear populations, countries/regions with monitoring periods deviating from the 2017-

2022/23 period, bear distribution, and underlaying data quality. *DATAQUAL: Mixed layer of confirmed and
extrapolated or unconfirmed cells, where no separation at cell level was possible.

19| Page



¢4 Large Carnivore F-SSC @
.M Initiative for Europe
il

IUCN/SSC SPECIALIST GROUP

Changes in brown bear distribution in Europe since 2012-2016

The brown bear distribution seems to have mainly gained. Looking at individual populations (Fig. 5 &
6, Table 3):

The Alpine population lost some area, but mainly of the sporadic category. The population in
Trentino has consolidated its permanent distribution but has a reduced sporadic distribution.
There is less sporadic presence in the surrounding of Trentino and in Austria, but the sporadic
distribution has spread into Germany. Italy self-reported an increasing distribution area of the
bears in the Alps.

The Baltic population has greatly gained in distribution, particularly in Latvia but also spreading
into Lithuania. Both countries self-reported an increasing distribution area, whereas Estonia
reported no obvious change.

The distribution of the Cantabrian population has consolidated and expanded its the number of
permanent cells, reaching a permanent connection between the Eastern and Western Cantabrian
mountains and even sporadic presence towards Portugal. Spain self-reported an increasing
distribution, and Portugal recorded its first bear visit in 2019.

The Carpathian population’s distribution has increased in all range countries. Gains in the north of
the Carpathian arc are due to better monitoring data in Ukraine and first monitoring data from
Hungary. A distinction between permanent and sporadic presence in Slovakia was possible due to
better quality data. Range countries Romania and Poland self-reported no obvious change in the
bear distribution, Ukraine a fluctuating trend, and Serbia, Slovakia and Hungary an increasing
trend.

The isolated Central Apennine population’s distribution shows increased undefined presence
primarily towards the north. Italy has self-reported an increasing distribution, but also a change in
monitoring method.

The Dinaric-Pindos population’s distribution has increased and consolidated with improved
permanent connectivity, although some gaps remain (e.g. between southern Croatia and Bosnia).
Range countries Albania, Bosnia and Herzegovina, Croatia, Greece, and Serbia self-reported an
increasing trend in the bear distribution, Bulgaria, Montenegro, and Slovenia no obvious change,
and North Macedonia and Kosovo* an unknown trend in distribution.

The East Balkan population’s distribution has lost some area, and the current distribution
suggests a new disconnection between the Stara Planina and Rodophi segments. Bulgaria self-
reported a change in method and area losses may be due to changes in the way monitoring is
conducted. Bulgaria self-reported a fluctuating range.

The Karelian population’s distribution seems to have lost some of the “permanent” bear area,
especially along the Russian border, and some “sporadic” presence in the north. However, the
country self-reported a change in method and an increasing distribution! Note that Finland does
not buffer bear records in the way that Norway and Sweden do, creating an impression of a more
limited permanent distribution when comparing to the neighbouring Scandinavian population.
The Pyrenean population distribution area has increased and consolidated, and the connection
between the west and eastern Pyrenees is now narrowly connected. The two range countries
monitor the population’s distribution jointly and self-reported an increasing range.

The Scandinavian population’s distribution has remained stable over the permanent distribution
area and shown some losses and gains of sporadic presence along the fringes. Sweden and
Norway jointly monitor the distribution and both self-reported no obvious change in the
distribution.
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Table 3: Changes in brown bear distribution in Europe since 2016, expressed as number of 10 x 10 km
cells.

sl N cells in 2016 N cells in 2022 Balance (%)

Permanent Sporadic Undefined Total Permanent Sporadic Undefined Total Permanent Sporadic Undefined Total
Alpine 63 197 260 57 140 197 -10 -29 NA -24.2
Baltic 407 60 467 596 315 911 46 425 NA 95.1
Cantabrian 88 53 141 160 27 187 82 -49 NA 32.6
Carpathian 947 137 183 1,267 1,286 327 43 1,656 NA NA NA 30.7
Central Apennine 80 80 44 1 56 101 NA NA NA 26.3
Dinaric-Pindos* 887 289 10 1,186 1,169 280 30 1,479 NA NA NA 24.7
East Balkan 218 186 404 180 97 70 347 -17 -48 NA -14.1
Karelian 1,520 1,989 3,509 1,087 1,940 3,027 -28 -2 NA -13.7
Pyrenean 36 29 65 78 59 137 117 103 NA 110.8
Scandinavian 2,489 1,584 4,073 2,539 1,395 3,934 2 -12 NA -3.4
Total 6,735 4,524 193 11,452 7,196 4,581 199 11,976 7 1 3 4.6
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Change in distribution
2012-2016 (1) versus 2017-2022/23 (2)

All presence categories included
(undefined, permanent, sporadic)

- Loss (presence in 1, absence in 2)

- No change (presence in 1 & 2)
- Gain (absence in 1, presence in 2)

& Changes (partly) due to differences in monitoring or other methodological issues! ﬂi‘ff/‘”ﬁ

Fig. 6: Changes in brown bear distribution 2012-2016 versus 2017-2022/23.

3.1.2. Eurasian lynx

Overview of main distribution monitoring methods

The most important monitoring methods for determining lynx distribution are camera trapping,
recording of SCALP C2 signs, questionnaires and interviews, family group observations, and active
snow tracking. “Other” in Slovakia refers to opportunistic observations reported by hunters (Table 4).
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Table 4: Main distribution monitoring methods for Eurasian lynx in Europe. BBA = Bohemian-Bavarian-

Austrian population

Range monitoring method
Non- Active
Country . . . }
Dead invasive |Camera |GPS snow Howling |Family |SCALP |Damage [SCALP |Quest.& |Past
animals [genetics [traps tracking [tracking |surveys |groups |C2 statistics [C3 interviews [presence |Other*
Eurasian lynx
Albania <10% <10% >75% <10% 10-25% 10-25% <10%
Austria - Alps <10% >75% >75%
Austria - BBA <10% <10% >75% 25-50% >75%
Belgium only single dispersers, by-catch of wolf monitoring
Bosnia & Herzegovina [ <10% <10% | 25:50% | [ [
Bulgaria only single dispersers, by-catch of wolf monitoring
Croatia <10% [T 10-25% | <10% <10% T <10% %
Czech Republic <10% <10% >75% <10% | 25-50% 25-50% %
Estonia <10% 10-25% 10-25% 25-50% | 25-50% %
Finland 10-25% 10-25% 10-25% % % 10-25% %
France >75% >75% <10% % % % %
Germany >75% 10-50% %
Germany - Alps >75% % % %
Hungary <10% 10-25% 10-25% %
Italy 10-25% |RRTE) 10-25% % %
Kosovo* <10% 25-50% 10-25% <10% 10-25% 25-50%
Latvia <10% <10% 10-25%
Lithuania <10% 25-50% 25-50% <10%
Montenegro no information
North Macedonia <10% | <10% |NBOB%N| 25-50% | <10% <10% 0% | <10% | <10%
Poland <10% <10% 10-25% | 10-25% | 10-25% 10-25% | <10% <10%
Romania <10% % <10% 10-25% %
Serbia <10% 25-75% <10% <10% & >75%
Slovakia >75% <10% % 10-25% % % % % % % %
Slovenia b4 25-50% % 25-50% % % % %
Sweden & Norway >75% % % % %
Switzerland >75% % <10% % % 25-50% <10%
Ukraine - Carpathians | <10% <10% <10% <10% | 10-25% | <10% <10% <10% <10% | 25-50% <10%
Ukraine - focal areas %

More details on species monitoring methods can be found in the compilation of the most recent
literature on population and distribution estimates in Appendix 6.

Overview of main mapping methods

Distribution data was available for most countries up to 2022/23, with only Norway and Sweden
presenting a one year shorter dataset (until 2021), and Kosovo* covering 10 years from 2014-2024.
Most of the lynx presence is based on confirmed (C1 & C2) signs intersected directly with the 10 x 10

km grid.

Out of 30 countries/regions with lynx in our survey, 6 use buffers around lynx signs (Albania, Latvia,
North Macedonia, Poland, Sweden, Norway) with 3 (Albania, North Macedonia, and Poland)
additionally using modelling for extrapolated presence. Three countries (Croatia, Slovakia, Ukraine)
have some, or most, information coming at the spatial scale of hunting grounds, which were
intersected with the 10 x 10 km grid.

For 5 countries (Croatia, Sweden, Norway and in parts Slovakia and Ukraine) information on data
quality was not available, or only partly available, at the individual cell level (Table 5).
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Table 5: Mapping details for Eurasian lynx in Europe.

% Known range |Large Scale of data |Presence Method Range trend estimate
Country / Region |FINAL_time Spatial scale i J carnivore Definition of gri based on |quality categorisation e since 2012-2016
Active [Passiv_|signs used information _ [based on Trend !
Eurasian lynx
Buffered confirmed presence signs Re-occurring Real & method
Albania 2017-2022/23  |Entire known range by 100 20 |C1&C2 & modelling overlaid with the 10x |Cell level presence and/or No Increasing change
10grid reproduction 8
Confirmed presence signs overlaid Re-occurring
Austria - Alps 2017-2022/23  |Entire known range 20 50 |C1 . p ) & Cell level presence and/or No Fluctuating |Real
with the 10 x 10 grid .
reproduction
Confirmed presence signs overlaid Re-occurring
Austria - BBA 2017-2022/23 Entire known range 75 nknowi C1 . P ) 8! Cell level presence and/or Yes Fluctuating  |Real
with the 10x 10 grid N
reproduction
. . " Confirmed presence signs overlaid No distinction was First
Belgium 2020-2022/23 |Only single dispersers present c1 X X Cell level NA . Real
with the 10x 10 grid made dispersers
i 3 . . Re-occurring
Bosnia & . Confirmed presence signs overlaid )
N 2017-2022/23 Entire known range 75 15 |C1&C2 . . Cell level presence and/or No Fluctuating |Real
Herzegovina with the 10x 10 grid .
reproduction
. . Confirmed presence signs overlaid No distinction was Only single
Bulgaria 2017-2022/23 |Only single dispersers present C1&C3 . P . L Cell level No . .y. . Real
with the 10 x 10 grid made individuals
Hunting grounds with confirmed Re-occurring
Croatia 2018-2023 Entire known range 80 20 |C1&C2 presence signs overlaid with the 10 |Country level |presence and/or Yes Increasing Real
x 10 grid reproduction
Re-occurring
Confirmed presence signs overlaid No obvious
Czech Republic  |2017-2022/23  |Entire known range 80 20 |C1&C2 . 2 ) & Cell level presence and/or No Real
with the 10 x 10 grid . change
reproduction
. . . Re-occurring .
R . Confirmed presence signs overlaid No obvious
Estonia 2018-2022/23 Entire known range 100 100 [C1&C2 . . Cell level presence and/or No Real
with the 10x 10 grid N change
reproduction
. R Confirmed presence signs overlaid . R
Finland 2017-2022/23  |Entire known range 100 80 |Cl1&C2 . ) Cell level Reproduction only |Yes Fluctuating |Real
with the 10x 10 grid
Confirmed presence signs overlaid Re-occurring
France 2017-2022/23  |Entire known range ? 100 [c1&C2 ! P ) 8! Cell level presence and/or Yes Increasing Real
with the 10x 10 grid .
reproduction
20-100 Confirmed presence signs overlaid Re-occurring
Germany 2017-2022/23  |Entire known range (dependingon |C1&C2 ) P ) & Cell level presence and/or No Increasing Real
with the 10 x 10 grid .
federal state) reproduction
Re-occurring
Confirmed presence signs overlaid No obvious
Germany - Alps  |2017-2022/23  |Entire known range 0 100 |[C1&cC2 . P ) 8 Cell level presence and/or No Real
with the 10 x 10 grid . change
reproduction
Re-occurring
Confirmed presence signs overlaid No obvious
Hungary 2017-2022/23 Entire known range 80 100 |Ci1&C2 . P ) 8! Cell level presence and/or No Real
with the 10x 10 grid N change
reproduction
. . . Re-occurring
. Confirmed presence signs overlaid )
Italy 2017-2022/23  |Entire known range 75 100 [C1&C2 Cell level presence and/or Yes Increasing Real

with the 10x 10 grid N
reproduction

Re-occurring

Confirmed i laid More dat:
Kosovo* 2014-2024 Entire known range 60 40 |C1,C28&C3 (.m 'rme presen.ce FREEEIED Cell level presence and/or No Fluctuating ore data
with the 10x 10 grid ) needed
reproduction
Buffered confirmed i Method
Latvia 2017-2023 Entire known range <5 100 |C1 y er_e a.m irme preser\.ce signs Cell level Mortality Yes Increasing etho
overlaid with the 10x 10 grid change
Re-occurring
Confirmed i laid Real & method
Lithuania 2018-2023 Entire known range 100 100 |C1&C2 c.m \rme presen.ce A e Cell level presence and/or No Increasing eal & metho
with the 10 x 10 grid . change
reproduction
Confi d i laid . .
Montenegro 2018-2023 No information 60 60 |[C2 z?n irme presenFe signs overlal Cell level No information
with the 10x 10 grid
Buffered confirmed presence signs Re-occurring No obvious
VIiou:
North Macedonia |2017-2022/23  |Only reference areas 50 30 |C1&cC2 & modelling overlaid with the 10x |Cell level presence and/or No change Real
10 grid reproduction B
Buffered confirmed presence signs Re-occurring
Poland 2017-2022/23  |Entire known range 20 80 |Cl1&C2 & modelling overlaid with the 10x [Cell level presence and/or Yes Increasing Real
10 grid reproduction
Re-occurring
Confirmed i laid No obvi
Romania 2017-2022/23  |Entire known range 70 30 |c1 (?n \rme pl’esen.ce TG Cell level presence and/or No © obvious Real
with the 10 x 10 grid . change
reproduction
Re-occurring
Confirmed i laid No obvi
Serbia 2017-2022/23  [Entire known range 30 70 |C1&C2 c.>n irme presen.ce signs overlal Cell level presence and/or No © obvious Real
with the 10 x 10 grid . change
reproduction
Hunting grounds with confirmed Re-occurring .
Cell & ) No ob:
Slovakia 2017-2022/23  |Entire known range 100 100 |C1, C1*-C3 |presence signs overlaid with the 10 Ieevel . presence and/or No c:’;r: \enous Real
x 10 grid & additional C1 & C2 reproduction -
. . . Re-occurring
R . Confirmed presence signs overlaid )
Slovenia 2019-2022/23 Entire known range 95 5 C1&C2 . . Cell level presence and/or Yes Increasing Real
with the 10x 10 grid .
reproduction
Confirmed presence signs overlaid Re-occurring
Switzerland 2017-2022/23  |Entire known range 100 100 |C1&C2 © P ) L Cell level presence and/or Yes Increasing Real
with the 10x 10 grid .
reproduction
. Hunting grounds with confirmed .
Uki - 2017-2023 Cell & try [Hunter d t
Ca:ala::Tans (focus 2019) Carpathians 10 100 |C1*-C3 presence signs overlaid with the 10 Ieevel country e:t?r:;teeny v Yes Fluctuating |Real
P X 10 grid & additional C18& C2
Ukraine - focal Confirmed i laid Dat d for dat: More dat:
raine -foca 2020-2023 Only reference areas NA 25-50|C1 c.m \rme pl’esen.ce AT Cell level 2 aAuse ordata NA Unknown ore data
areas with the 10 x 10 grid quality only needed
Buffered confirmed i
Sweden 2017 -2021 Entire known range 100 100 |C1*&C2 . er.e Cl.m \rme presen’ce signs Country level [Reproductiononly [No Increasing Real
overlaid with the 10x 10 grid
R Buffered confirmed presence signs . No obvious
Norway 2017 -2021 Entire known range 100 100 |C1*&C2 o R Country level |Reproductiononly |No Real
overlaid with the 10x 10 grid change

The distinction between permanent and sporadic presence was primarily made based on re-
occurrence and/or reproduction. However, 3 countries (Finland, Sweden, Norway) used exclusively
reproduction to define the permanent distribution, 2 with only a few dispersers made no distinction
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(Belgium, Bulgaria), 1 used mortality events (Latvia), 1 used hunter derived density estimates
(Ukraine), and 1 did not provide any information (Montenegro).

The trend in Eurasian lynx distribution was estimated to be increasing in 11 countries/regions,
showing no obvious change in 9, and fluctuating in 6. Two countries had only single dispersers and in
one the trend was unknown. No country/region reported a decreasing trend in distribution area
(Table 5).

Current Eurasian lynx distribution in Europe

The lynx is currently found in 25 of the 34 countries/regions surveyed. The species is absent or only
found in border cells in Denmark, Greece, Kosovo*, Luxembourg, Montenegro, Portugal, Spain, The
Netherlands, and Turkey. The possible presence in Greece in the 2012-2016 lynx map could not be
confirmed and was excluded from the distribution area gain/loss calculation table (Fig. 7, Table 6).

The total distribution area encompassed by the Eurasian lynx in Europe currently covers ca. 1.47
million km?, which is a 21.2% increase in distribution since 2016 (Table 6).
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Mapping 2017 - 2022/23
PRESENCE categories:
- Undefined

- Permanent

- Sporadic

Fig. 7: Eurasian lynx distribution in Europe for the period 2017-2022/23.

Most of the lynx distribution area in all populations is based on confirmed lynx signs, often in
combination with some form of extrapolation (buffers and/or modelling, see Table 5). The small
Balkan population still has the least robust data foundation. In parts of the Carpathian population
monitoring is dependent on observations from hunting grounds or protected areas (in Ukraine and
Slovakia). These observations are often less formally documented or accessible and include direct
observations and thus were given the mixed status of “Confirmed and unconfirmed” data quality.
Where available, this data was confirmed with C1 & C2 data from dedicated monitoring projects,
especially those using camera trapping or non-invasive genetic monitoring. In Latvia buffered C1
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records, which were exclusively used in the past, are now supplemented with C3 records from
observations recorded by volunteers via wildlife citizen science apps, so that the distribution is now
filled in with sporadic presence based on unconfirmed records (Fig. 8).

Lynx 2017-2022/23
Only "permanent" & "undefined"
presence ("sporadic” excluded)

POPULATION
- Alpine
-] Balkan
I s-tic
I Bohemian-Bavarian-Austrian
- Carpathian
- Dinaric
B o

| Jura
- Karelian
- Scandinavian
Il Vosges-Palatinian
- glad;_Forfsi-

wabian Jura occurence

[Z0 Pomeranian occurence

- Unassigned

Monitoring periods
by country / region:

B A presence categories

EST: 2018-2022/23

[ MNE: 20182023~
Hrt AN T IXKX 20142024 0
Wr

Mapping 2017 - 2022/23
DATAQUALITY of presence

Mapping 2017 - 2022/23
PRESENCE categories:

I Undefined B confirmed
Bl Fermanent I confirmed & extrapolated*
y [ Confirmed & unconfirmed*
I sporadic
- Extrapolated

Unconfirmed

Fig. 8: Eurasian lynx populations, countries/regions with monitoring periods deviating from the 2017-

2022/23 period, lynx distribution, and underlaying data quality. *DATAQUAL: Mixed layer of confirmed and
extrapolated or unconfirmed cells, where no separation at cell level was possible.
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Change in lynx distribution 2012-2016 versus 2017-2022/23

The Eurasian lynx distribution seems to have mainly gained area due to natural expansion, active
reinforcement (translocation) of reintroduced populations, and new reintroduction projects. For
countries having several population segments, self-reported trend estimates were not necessarily
available for each segment, but rather for the overall national population. Looking at individual
populations (Fig. 8 & 9, Table 6):

The Alpine population’s distribution has expanded in both the eastern and western Alps and
is now connected via permanent cells to the Jura population and via sporadic cells to the new
Black Forest — Swabian Alp occurrence. In the eastern Alps the area of permanent distribution
of the Alpine lynx population remains still largely separated from the Dinaric population,
although sporadic cells are documented. The distribution map for the Alpine population is
regularly updated within the SCALP initiative (Molinari-Jobin et al. 2021). The range countries
largely self-reported increasing trends for the distribution, but a fluctuating trend was
reported for the Austrian Alps and no obvious change for the German Alps.

The isolated Balkan population’s distribution appears to have increased, but large parts of
this expansion are based on model extrapolations. Permanent presence has been primarily
documented in North Macedonia and a small part in Albania. The loss in Greece is due to the
failure to confirm possible presence mapped in 2012-2016 (the distribution change is shown
in the change map but was not included in the area calculation table). Albania self-reports an
increasing distribution trend which is due to both a change in method and a real change, but
North Macedonia reported no obvious change.

The Baltic population’s distribution has increased. The large increase in Latvia is due to a
change in method for recording sporadic presence and a real change for permanent
presence. The distribution is also increasing in Lithuania but has not changed much in eastern
Poland, apart from an increase in sporadic occurrence cells in the isolated Roztocze region.
The Bohemian-Bavarian-Austrian population’s distribution has expanded to both the
northwest and to the southwest and seems about to connect with the Harz population range.
However, the distribution area is self-reported as fluctuating in Austria and showing no real
change in the Czech Republic. For Germany no assessment was available for this population
segment separately.

The Carpathian population’s distribution seems stable. Gains in the north of the Carpathian
arc are due to better monitoring data in Ukraine and the inclusion of the first monitoring data
from Hungary. The range countries largely self-report no obvious change in the distribution
(Romania, Slovakia, Serbia) or a fluctuating range (Ukraine). For Poland no assessment was
available for this population segment separately.

The Dinaric population’s distribution has changed very little and remains separated from the
Alpine population and Balkan population. Slovenia and Croatia self-reported an increasing
distribution (there has been extensive population reinforcement in recent years (Flezar et al.
2024)), and Bosnia and Herzegovina a fluctuating distribution.

The distribution of the Harz population has increased and is starting to connect with the
Bohemian-Austrian-German and the Vosges-Palatinian populations. The overall distribution
of lynx in Germany was self-reported as increasing.

The Jura population’s distribution has increased and is now connected via permanent cells to
the Alpine population. Connections to the Vosges-Palatinian and the Black Forest — Swabian
Jura also seem to be developing. In addition, there is more sporadic presence westwards. The
distribution of the lynx in Switzerland and France was self-reported as increasing.
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e The Karelian population’s distribution has remained stable, but shows more sporadic
presence in the north, which is likely due to a change in monitoring methods. The distribution
is self-reported as fluctuating by Finland.

e The Scandinavian population’s distribution has remained stable, but the area of permanent
distribution has consolidated in Sweden. Sweden self-reported an increase in the distribution
while Norway reported no obvious change.

e The Vosges-Palatinian population’s distribution has increased due to a reintroduction
program in the Palatine Forest in Germany (Port et al. 2024) and likely due to expansion of
the Jura population distribution.

e A new reintroduction project reintroduced 61 captive born lynx in NW Poland between 2019-
2021 (Skorupski et al. 2022). Multiple lynx in this new Pomeranian occurrence have been
followed by GPS tracking and have roamed over quite a large area and long-distance dispersal
has occurred towards the southwest into a new area in Brandenburg and Saxony in Germany.

e Dispersing lynx have reached the Black Forest and the Swabian Jura in the past. This has
resulted in an increase and permanent presence in the Black Forest — Swabian Jura
occurrence area; however no female lynx have been documented so far. Steps to strengthen
this occurrence have started in December 2023 with the first release of a female lynx.

Table 6: Changes in the distribution of Eurasian lynx in Europe since 2016, expressed as number of 10
x 10 km cells.
Do 2016 2022 Balance (%)

2 Permanent Sporadic Undefined Total Permanent Sporadic Undefined Total Permanent Sporadic Undefined Total
Alpine 147 151 298 239 143 382 62.6 -5.3 28.2
Balkan* 48 111 2 161 105 90 195 118.8 -18.9 NA 21.1
Baltic 716 252 968 992 674 1,666 38.5 167.5 72.1
Bohemlan— . 59 53 112 89 45 134 50.8 -15.1 19.6
Bavarian-Austrian
Carpathian 1,204 158 1,362 1,415 249 24 1,688 17.5 57.6 23.9
Dinaric 217 43 260 210 59 269 -3.2 37.2 3.5
Harz 39 90 129 79 158 237 102.6 75.6 83.7
Jura 139 34 173 169 53 222 21.6 55.9 28.3
Karelian 2,269 323 2,592 1,887 1,053 2,940 -16.8 226.0 13.4
Scandinavian 4,523 1,295 5,818 4,043 2,492 6,535 -10.6 92.4 12.3
Vosges-Palatinian 5 72 77 49 51 100 880.0 -29.2 29.9
Pomeranian 3 3 o1 o1 NA NA NA NA
occurrence
Black Forest-

Swabian Jura 37 37 30 26 56 -29.7 51.4
Unassigned 3 19 32 5 45 2 52 66.7 136.8 62.5
Total 9,369 2,641 2 12,022 9,403 5,138 26 14,567 0.4 94.5 NA 21.2

*The cells defined as “possible presence” in the maps for 2016-2012 for the portion of the Balkan lynx distribution in

Greece could not be confirmed and we now assume an absence of lynx in Greece for both mapping periods and these 111
cells of potential presence were excluded from the balance calculation in this table.
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Change in distribution
2012-2016 (1) versus 2017-2022/23 (2)

All presence categories included
(undefined, permanent, sporadic)

- Loss (presence in 1, absence in 2)
- No change (presence in 1 & 2)
- Gain (absence in 1, presence in 2)

& Changes (partly) due to differences in monitoring or other methodological issues!

Fig. 9: Changes in Eurasian lynx distribution 2012-2016 versus 2017-2022/23.
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3.1.3. Wolf

Overview of main distribution monitoring methods

The most important monitoring methods for determining wolf distribution are dead animals, non-
invasive genetic monitoring (scats, urine), camera trapping, active snow tracking, and recording of
other SCALP C2 signs. “Other” in Slovakia refers to opportunistic observations reported by hunters
(Table 7).

Table 7: Main distribution monitoring method for the wolf.

Range monitoring method

Country Non- Active
Dead invasive (Camera |GPS snow Howling (Family |SCALP |Damage |SCALP |Quest.& [Past
animals |genetics |traps tracking |tracking |surveys [groups |C2 statistics |C3 interviews [presence |Other*
Wolf
Albania <10% 25-50% <10% <10% <10% <10%
Austria 0% DO <10% | <10% <10%
Belgium <10% >75% >75% 10-25%
Bosnia & Herzegovina - <10% <10% <10%
Bulgaria >75% <10% <10% <10% <10% <10%
Croatia >75% 10-25% | <10% | <10% | <10% <10%
Czech Republic <10% 10-25% |16076%0| <10% 25-50% | <10% >75% <10%
Denmark <10% 25-50% [ 25-50% <10% <10% 10-25% <10% <10% >75%
Estonia <10% 10-25% <10% <10% 10-25% | 10-25% >75%
Finland 10-25% >75% 10-25% | 10-25% | 10-25% >75% >75%
France <10% | 25-50% | 25-50% 10-25% | <10%

Germany >75% >75% >75% <10% 10-25% >75% >75%

Greece <10% <10% 10-25% | <10% >75% <10%
10-25% | 10-25% 10-25% <10% 10-25% >75% <10%

Italy - Alps >75% >75% >75% >75% >75%

Italy - Peninsula >75% >75% >75% >75% >75%

Kosovo* no dedicated monitoring - by-catch from lynx camera trap monitoring

Latvia <10% 10-25% 10-25% | 10-25%

Lithuania 25-50% 10-25% 10-25% <10%

Luxembourg only single dispersers, detected through analysis of livestock kills and photos/videos from the public

Montenegro no information

North Macedonia <10% [ <10% [ 25-50% | <10% [ <10% | <10% | <10% [ <10% [ <10% 10-25%

Poland 10-25% <10% [ 10-25% [ <10% [ 10-25% | 10-25% [ 25-50%
Portugal S >75%  >75% >75%  >75%  >75%  >75% >75%

Romania <10% >75% <10% <10% <10% >75%
Serbia 25-50% 25-50% <10% <10%

Slovakia SV 10-25% (WA 25-50% (TR <10% >75%  >75% >75% >75% >75% I >75%
Slovenia

Spain >75% >75%
Sweden & Norway >75% >75% >75% >75%
Switzerland >75% >75% <10% 25-50% >75% >75% >75%
The Netherlands <10% >75% 25-50% <10% <10% 25-50% >75% <10% [K10% & >75%
Turkey - European part <10%
Ukraine - Carpathians | <10% <10% <10% <10% 10-25% <10% <10% <10% <10% 25-50% <10%

>75%

10-25% >75% 10-25%
>75%
>75%

Overview of main mapping methods

Distribution data were available for most countries up to 2022/23. However, France reported only
until 2019/20, Italy for the peninsula area reported for one intensive monitoring period in 2020-2021
(Gervasi et al. 2024), Norway and Sweden reporting from 2017-2021, and Turkey presented new data
based on media reports with video and/or photo documentation only for the last 2 years, but was
otherwise based on older data (Ambarli et al. 2016).

Out of 35 countries/regions with wolf presence, 7 use buffers around wolf signs (Albania, Bulgaria,
Latvia, North Macedonia, Poland, Sweden, Norway) with 3 (Albania, Italy — Peninsula, North
Macedonia, and Poland) additionally using modelling for extrapolated presence. Three countries
(Croatia, Slovakia, Ukraine) used some or most wolf signs obtained at the level of hunting grounds,
which were intersected with the 10 x 10 km grid.

For 5 countries (Croatia, Sweden, Norway and in part Slovakia and Ukraine) information on data
quality was not, or only partly, available at the individual cell level.
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A distinction between permanent and sporadic presence was primarily made based on re-occurrence
and/or reproduction. However, 2 countries (Sweden, Norway) exclusively used reproduction, and 1
country (Latvia) exclusively used mortality (locations of dead animal) to define the area of permanent
distribution. Three countries/regions made no distinction between permanent and sporadic (Greece,
Italy — Peninsula, and Turkey). Kosovo* used data quality, Romania a combination of data quality and
quantity, Montenegro used geographic location, Ukraine used hunter density estimates <1/100km?,
and North Macedonia did not specify.

The distribution area of wolves was estimated to have increased in 20 countries/regions, showed no
obvious change in 6, fluctuated in 2, decreased in 2 (Bosnia and Herzegovina, Portugal), and consisted
of only single individuals in 1, and was unknown or unreported from 5 (Table 8).
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Table 8: Mapping details for the wolf in Europe.

% Known range |Large Scale of data |Presence Method Range trend estimate
Country / Region |FINAL_time Spatial scale i i Definition of gridcells based on |quality categorisation e since 2012-2016
Active [Passiv_|signs used i i based on Trend I
Wolf
Buffered confirmed presence signs Re-occurring No obvious
Albania 2017-2022/23  |Only reference areas 15 20 |C1 & modelling overlaid with the 10x [Cell level presence and/or Yes change Real
10 grid reproduction

Re-occurring
Confirmed i laid
Austria 2017-2022/23  |Entire known range 10 90 |C1(C2) (?n ‘rme presenf:e SIS ETE Cell level presence and/or No Increasing Real
with the 10x 10 grid .
reproduction

. . . Re-occurring
Confirmed presence signs overlaid

Belgium 2017-2022/23  |Entire known range 100 100 [C1&C2 Cell level resence and/or No Increasin, Real
€ / € with the 10x 10grid P and/ €
reproduction
Re-occurring
Bosnia & Confirmed presence signs overlaid Real & method
. 2017-2022/23  |Entire known range bu 85 10 |C1&C2 ) P ) 8 Cell level presence and/or No Decreasing
Herzegovina with the 10x 10 grid ) change
reproduction
Buffered confirmed presence signs Re-occurring
Bulgaria 2017-2022/23  |Entire known range |variable| 100 |C1*-C3 - P ) 8 Cell level presence and/or Yes Fluctuating  |Real
overlaid with the 10x 10 grid .
reproduction
Hunting grounds with confirmed Re-occurring
Croatia 2017-2022/23  |Entire known range 80 20 |C1&C2 presence signs overlaid with the 10 |Country level |presence and/or No Increasing Real
x 10 grid reproduction
Confirmed presence signs overlaid Re-ocaurring
Czech Republic  |2017-2022/23  [Only reference areas 75 5 [ci&c2 N P . 8 Cell level presence and/or Yes Increasing Real
with the 10x 10 grid )
reproduction
Confirmed presence signs overlaid Re-occurring
Denmark 2017-2022/23  |Entire known range 100 100 [Cl1&cC2 P 8 Cell level presence and/or No Increasing Real

with the 10x 10 grid a
reproduction

Re-occurring
Confirmed presence signs overlaid No obvious
Estonia 2018-2022/23 Entire known range 100 100 |C1&C2 N P . 8 Cell level presence and/or No Real
with the 10x 10 grid . change
reproduction

a q q Re-occurrin,
Confirmed presence signs overlaid g

Finland 2017-2023/24  |Entire known range 100 80 |[ci1&cC2 N N Cell level presence and/or Yes Increasing Real
with the 10x 10 grid .
reproduction
) . . Re-occurring
) Confirmed presence signs overlaid _
France 2017-2019/20  |Entire known range 42 100 |C1&C2 . ) Cell level presence and/or No Increasing Real
with the 10x 10 grid )
reproduction
20-100 Confirmed presence signs overlaid Re-occurring
Germany 2017-2022/23  |Entire known range (dependingon |C1&C2 with the 102 10grid 8 Cell level presence and/or No Increasing  |Real
federal state) 8 reproduction
Cl&cC2, Confirmed presence signs overlaid No distinction was . Real & method
Greece 2019-2023 Entire range with C2/d 25 | 25 ’ presence sig Cell level No Increasing
some C3  |with the 10x 10 grid made change
Confirmed presence signs overlaid Re-occurring
Hungary 2017-2022/23  |Entire known range 75 100 |Cl&C2 N P ) £ Cell level presence and/or No Increasing Real
with the 10x 10 grid .
reproduction
. . . Re-occurring
. Confirmed presence signs overlaid .
Italy - Alps. 2020-2022/23  |Entire known range 100 100 |C1&C2 Cell level presence and/or No Increasing Real

with the 10x 10 grid .
reproduction

Confirmed presence signs and

100 (randoml! No distincti Real & method
Italy - Peninsula |2020-2021 Entire known range ( v Cl1&C2 modelling overlaid with the 10x 10 |Cell level © distinction was Yes Increasing eal & metho
sampled) grid made* change
Kosovo* 2016- 2023/24 no information C18ca-c3 |Confirmed presence signs overlaid |\ | Data quality no information
with the 10x 10 grid
Buffered confirmed presence signs Real & method
Latvi 2017 -2023 Entire ki 100 0 |[C1 Cell I | Mortality I i
via ntire known range overlaid with the 10x 10 grid ell level lortality yes Lei== D i,
Confirmed i laid Re- i Real & method
Lithuania 2018-2023  [Entireknownrange | 100 | 100 [CL&C2 | on oy Presence sIENSOVENAId 1oy oyel e occurring No Increasing |\ o e
with the 10x 10 grid presence change

, . Re-occurring
q " Confi d laid
Luxembourg 2017-2023 Only single dispersers present Cl&C2 ?" \rme presenvce signsovenal Cell level presence and/or No
with the 10x 10 grid .
reproduction

Only first
individuals

Confirmed presence signs overlaid

2022 -202: Noi i 1 111 jicl i no information
Montenegro 0. 023 o information 60 60 |C with the 10x 10 grid Cell level Geographic location
Buffered confirmed presence signs More data
North Macedonia [2017-2022/23 | Monitoring is opportul 0 25 |C1&C2 & modelling overlaid with the 10x |Cell level Not specified No Unknown needed
10grid
Buffered confirmed presence signs Re-occurring
Poland 2017-2022/23 Entire known range 20 80 |C1&C3 & modelling overlaid with the 10x [Cell level presence and/or No Increasing Real
10 grid reproduction
- . Re-occurring
Conf d utm
Portugal 2017-2022/23  |Entire known range 100 0 |ci1&cC2 0_" irme ‘pre§ence signsor . Cell level presence and/or Yes Decreasing |Real
grid overlaid with the 10x 10 grid )
reproduction
Romania 2017-2022/23  |Entire known range 70 30 |c1, c28 c3|Confirmed presence signs overlaid |\ Data quality & Yes No obvious | Method
with the 10x 10 grid Number of signs change change

, . Re-occurring .
Confirmed presence signs overlaid No obvious
Serbia 2017-2022/23  |Entire known range 60 40 |C1 P 8 Cell level presence and/or No Real

with the 10x 10 grid e change
Hunting grounds with confirmed Cell & country Re-occurring
Slovakia 2017-2022/23  |Entire known range 100 100 |C1,C1*-C3 |presence signs overlaid with the 10 level presence and/or No Increasing Real
x 10 grid & additional C1 & C2 reproduction
Confirmed presence signs overlaid Rl
Slovenia 2017-2022/23  |Entire known range 70 30 [ci&cC2 Cell level presence and/or Yes Increasing Real

with the 10x 10 grid .
reproduction

Re-occurring
Cell level presence and/or No
reproduction

Confirmed presence signs overlaid
with the 10x 10 grid

No obvious [Expansion of

Spain 2017-2022/23  |Entire known range 920 10 |C1*&C2
change non-breeders

, . . Re-occurring
Switzerland 2017-2022/23  |Entire known range 100 100 |C1&C2 C(?nilrmed presenf:e Slensore e Cell level presence and/or Slight Increasing Real
with the 10x 10 grid e

. . . Re-occurring
Confirmed presence signs overlaid

The Netherlands [2017-2022/23  |Entire known range 80 20 |C1&C2 N ) Cell level presence and/or No Increasing Real
with the 10x 10 grid )
reproduction
Turkey - <2016 & Confirmed presence signs overlaid No distinction was
European part unkown 1),C3 Cell level NA Unknown
European part 2023/2024 P P ' (), with the 10x 10 grid made
. Hunting grounds with confirmed Hunter density
g'a‘r’a'a"t:ians '2;’;179) 2023 Carpathians 10 | 100 |c1*-c3  |presence signs overlaid with the 10 Ic:v”el& COUNY | stimate (>1/km2) |Yes Fluctuating |Real
P x 10grid & additional C1 & C2 for permanent
. Buffered confirmed presence signs . .
- ki level |R ly |N |
Sweden 2017-2021 Entire known range 100 100 |C1&C2 overlaid with the 10x 10grid Country level |Reproductiononly |No Increasing Real
. Buffered confirmed presence signs . No obvious
Norway 2017 -2021 Entire known range 100 100 |C1&C2 Country level [Reproductiononly [No Real

overlaid with the 10x 10grid change
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Current wolf distribution in Europe 2017-2022/23

The wolf is currently found in all 34 of the 34 countries/regions monitored (Fig. 10). The total
distribution encompassed by the wolf in Europe currently covers ca. 2.2 million km?, which is a 40%
increase since 2016 (Fig. 10, Table 9).

Although there is no doubt that wolf distribution has greatly increased, some of this increase can be
clearly attributed to a change in methods, particularly for the Italian peninsula (gain: 63,200 km?),
Latvia (gain: 49,000 km?), and access to new data from Ukraine (gain: 27,500 km?). The gain by these
3 countries alone accounts for 22% of the range change (Table 9).

Mapping 2017 - 2022/23
PRESENCE categories:
- Undefined

- Permanent

- Sporadic

Fig. 10: Wolf distribution in Europe for the period 2017-2022/23.

34|Page



M Large Carnivore 7+SSC (i

Initiative for Europe
IUCN/SSC SPECIALIST GROUP

Most of the wolf distribution area in all populations is based on confirmed wolf signs, often in
combination with some form of extrapolation (buffers and/or modelling, see Table 2). Only in some
parts of the Dinaric-Balkan region is the wolf distribution largely based on extrapolated or
unconfirmed records (Albania, North Macedonia, and Turkey). In parts of the Carpathian population
monitoring is dependent on observations from hunting grounds or protected areas in Ukraine and
Slovakia. These observations are often less formally documented or less accessible, and include direct
observations, and were given the mixed status of “Confirmed and unconfirmed” data quality. Where
available, this data was confirmed with C1 & C2 data from dedicated monitoring projects, especially
those using camera trapping or non-invasive genetic monitoring (Fig. 11).

Wolf 2017-2022/23
Only "permanent" & "undefined”
presence ("sporadic” excluded)

POPULATION
Il ~pine
- Baltic
| Carpathian

I central European
- Dinaric-Balkan
I italian Peninsula
- Karelian
- Iberian
- Scandnqavian

£

Monitoring periods
by country / region:

I A presence categories

ITA1 = Italy - Alps, ITA2 = ltaly - Peninsula

Mapping 2017 - 2022/23
PRESENCE categories:
Il undefined

- Permanent

- Sporadic

Mapping 2017 - 2022/23
DATAQUALITY of presence
- Confirmed

- Confirmed & extrapolated*
I cConfirmed & unconfirmed*
- Extrapolated

Unconfirmed

Fig. 11: Wolf populations, countries/regions with monitoring periods deviating from the 2017-

2022/23 period, wolf distribution, and underlaying data quality. *DATAQUAL: Mixed layer of confirmed and
extrapolated or unconfirmed cells, where no separation at cell level was possible.
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Change in wolf distribution 2012-2016 versus 2017-2022/23

The distribution area of wolves increased due to natural expansion. For countries having several
population segments, self-reported trend estimates were not necessarily available for each segment
but rather the national population. Looking at individual populations (Fig. 11 & 12, Table 9):

e The Alpine population’s distribution has increased, and the area of permanent presence is
consolidating especially in Italy, France, and Switzerland. The population’s distribution is in
the process of connecting with the Central European to the north and the Dinaric-Balkan
population to the east, and wolves of Alpine origin have maintained a presence in the
Pyrenees and soon may be able to connect to the Iberian wolf population. Monitoring is
increasingly happening at the population level (Marucco et al. 2023). The main range
countries all self-reported an increasing population range.

e The Baltic population’s distribution is increasing, although the apparent increase in the
sporadic presence in Latvia is largely due to methodical changes (the 2012-2016 mapping did
not include buffers and unconfirmed data). Latvia and Lithuania self-report an increase in the
wolf distribution, Estonia reported no obvious change, and Poland reported an increasing
population distribution at the overall national level.

e The Carpathian population’s distribution has remained stable, except for the north where
the area of permanent presence has increased widely in Slovakia (but this may also have to
do with access to better data for the current mapping), increased somewhat in Poland, and is
also reaching into Hungary. The apparent gains in Hungary and Ukraine are due to better
monitoring data in Ukraine and the first inclusion of monitoring data from Hungary. The 3
northern countries all self-report an increasing trend in wolf distribution area. Romania self-
reported no obvious change.

e The Central European population’s permanent distribution has greatly expanded and
consolidated in northwest Poland and northeast Germany and now stretches into the
Netherlands, Belgium, and Denmark, and along the border with the Czech Republic.
Monitoring methods are increasingly harmonised between the range countries (Reinhardt et
al. 2015) as is online reporting for Germany and the Benelux countries. Sporadic occurrence
is starting to connect to the Alpine, Dinaric-Balkan, and Carpathian populations. All range
countries self-reported an increasing population range.

e The Dinaric-Balkan population’s distribution has remained largely stable but shows some
more losses than gains. Better connectivity is suggested in Montenegro, but this is an artefact
as no data was available from this country for 2012-2016. The largest distribution loss is
visible in northern Croatia and northeast Bulgaria. For Bulgaria this may be due to a change in
methods and monitoring effort. Bulgaria self-reported a fluctuating trend, Albania and Serbia
reported no obvious trend, Bosnia-Herzegovina a decreasing trend and Kosovo*,
Montenegro, and North Macedonia have no information and need more data. Only Croatia
and Slovenia self-reported an increasing trend in the wolf distribution area.

e The Italian Peninsula population’s distribution was mapped for the first time in its entirety in
a standardised and representative way combining field inspections and modelling (Gervasi et
al. 2024).Consequently, the maps from 2012-2016 and now are not directly comparable. The
wolf distribution area on the Italian peninsula is now fully connected with the Alpine wolf
population. The distribution in the Italian Peninsula is self-reported to have increased due to
the combination of a change in method and a real trend.

e The Karelian population’s distribution has increased both in permanent and sporadic cells.
Finland self-reported an increasing area of distribution.
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e The lberian population’s distribution has remained stable in Spain but lost some area in
Portugal. In line with this, Portugal self-reported a decreasing distribution and Spain no

obvious change, but an expansion of non-breeders.

e The Scandinavian population’s permanent distribution has decreased but may have also
been overestimated for the period 2012-2017 (G. Chapron pers. comm. 2023). An enforced
zoning policy does not allow for expansion of the permanent wolf distribution in Norway and
not surprisingly Norway self-reported no obvious change. Sweden, on the other hand, self-
reported an increasing wolf distribution which is likely due to the expansion of the area of
sporadic presence, especially in the south.

Table 9: Changes in the wolf distribution in Europe since 2016, expressed as number of 10 x 10 km

cells.
e N cells in 2016 N cells in 2022 Balance (%)
Permanent Sporadic Undefined Total Permanent Sporadic Undefined Total Permanent Sporadic Undefined Total

Alpine 536 517 1,053 853 896 1,749 59.1 73.3 66.1
Baltic 1,271 324 1,595 1,770 770 2,540 39.3 137.7 59.2
Carpathian 1,229 122 202 1,553 1,670 286 70 2,026 35.9 134.4 -65.3 30.5
Central European 487 520 1,007 1,669 1,703 3,372 242.7 227.5 234.9
Dinaric-Balkan 2,277 702 18 2,997 1,678 353 817 2,848 -26.3 -49.7 4438.9 -5.0
Iberian 1,199 140 169 1,508 1,578 61 1,639 31.6 -56.4 -100.0 8.7
Italian Peninsula 531 203 734 6 12 1,348 1,366 -98.9 -94.1 86.1
Karelian 510 1,378 1,888 1,176 1,717 2,893 130.6 24.6 53.2
Scandinavian 1,518 2,030 3,548 635 3,136 3,771 -58.2 54.5 6.3
Unassigned 7 7 NA NA NA
Total 9,558 5,943 389 15,890 11,035 8,934 2,235 22,204 15.5 50.3 474.6 39.7
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Change in distribution
2012-2016 (1) versus 2017-2022/23 (2)

All presence categories included
(undefined, permanent, sporadic)

I Loss (presence in 1, absence in 2)
- No change (presence in 1 & 2)
- Gain (absence in 1, presence in 2)

& Changes (partly) due to differences in monitoring or other methodological issues!

Fig. 12: Changes in wolf distribution 2012-2016 versus 2017-2022/23.
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3.1.4. Wolverine

Overview of main distribution monitoring methods

The most important monitoring methods for determining the distribution of wolverines are dead
animals, non-invasive genetics (scats), camera traps, active snow tracking, natal-den (family group)
detection, damage statistics in Norway and Sweden, and confirmed wolverine signs and family group
detection in Finland (Table 10).

Table 10: Main distribution monitoring method for the wolverine.

Range monitoring method
Non- Active

Country . . . }

Dead invasive |Camera |GPS snow Howling |Family |SCALP |Damage [SCALP |Quest.& |Past

animals |genetics |traps tracking |tracking |surveys [groups |C2 statistics |C3 interviews |presence |Other*
Wolverine
Finland <10% 25-50% %
Sweden & Norway >75%  >75%  >75% 9% %

Overview of main mapping methods

Norway and Sweden use identical distribution monitoring and mapping methods, with buffers around
confirmed wolverine signs of reproduction to define the area of permanent presence. In Finland,
unbuffered confirmed signs of wolverines are used to define the range. Information on reproduction
is not systematically collected, so that the distinction between permanent and sporadic presence,
which was done in the 2012-2016 mapping, is no longer possible for Finland (Table 11).

Table 11: Mapping details for wolverine in Europe.

% Known range |Large Scale of data |Presence Method Range trend estimate
Country / Region |FINAL_time Spatial scale i J carnivore Definition of gri based on |quality categorisation v since 2012-2016
Active [Passiv_|signs used information _ [based on Trend !
Wolverine
Confirmed i laid No distincti
2022/23 Entire known range 100 80 |Cl1&C2 o.n ‘rme presen.ce signs overlal Cell level © distinction was No Increasing Real
with the 10 x 10 grid made
. Buffered confirmed presence signs . No obvious
Sweden 2021 Entire known range 100 100 |C1&C2 — N Country level |Reproductiononly |No Real
overlaid with the 10x 10 grid change
. Buffered confirmed presence signs . No obvious
2021 Entire known range 100 100 [C1&C2 N R Country level |Reproductiononly |No Real
overlaid with the 10x 10 grid change
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Current wolverine distribution in Europe 2017-2022/23

The wolverine is only found in the 3 northernmost countries, Norway, Sweden, and Finland. The total
distribution area of wolverines in Europe currently covers 745,00 km?, which is a 4% increase in range
since 2016 (Fig. 13, Table 12).

Mapping 2017 - 2022/23
PRESENCE categories:
- Undefined

- Permanent

- Sporadic

Fig. 13: Wolverine distribution in Europe for the period 2017-2022/23.

The distribution of the wolverine is entirely based on confirmed presence signs in Finland and on
confirmed and buffered presence signs in Norway and Sweden. For Finland the distinction between
permanent and sporadic distribution is no longer possible as the monitoring of den sites is greatly
reduced and therefore no longer effectively represents the permanent range (Fig. 14).
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Wolverine 2017-2022/23 Monitoring periods
Only "permanent” & "undifined" s by country / region:
presence ("sporadic excluded)

POPULATION
- Karelian
- Scandinavian

B A presence categories

Mapping 2017 - 2022/23 ‘ Mapping 2017 - 2022/23
PRESENCE categories: ; : DATAQUALITY of presence
Bl Undefined B confirmed

B Fermanent I confimed & extrapolated”
[0 sporadic [ confirmed & unconfirmed*

[ Extrapolated

Unconfirmed

Fig. 14: Wolverine populations, countries/regions with monitoring periods deviating from the 2017-

2022/23 period, wolverine distribution, and underlaying data quality. *DATAQUAL: Mixed layer of confirmed
and extrapolated or unconfirmed cells, where no separation at cell level was possible.

41 |Page



¢4 Large Carnivore F-SSC @
.M Initiative for Europe
il

IUCN/SSC SPECIALIST GROUP

Change in wolverine distribution 2012-2016 versus 2017-2022/23

Wolverine distribution seems to have mainly remained stable. Looking at individual populations (Fig.

14 & 15, Table 12):

e The Scandinavian population’s distribution has remained largely stable with slightly more
losses than gains along the fringes. The area has been self-reported as showing no obvious
change by both Norway and Sweden.

e The Karelian population’s distribution also seems to be expanding in the south and north-

west. The area has been self-reported as increasing by Finland.

Table 12: Changes in wolverine distribution in Europe since 2016, expressed as number of 10 x 10 km

cells.
Population N cells in 2016 N cells in 2022 Balance (%)

Permanent Sporadic Undefined Total Permanent Sporadic Undefined Total Permanent Sporadic Undefined Total
Karelian 1,073 784 1,857 2,343 2,343 NA NA NA 26.2
Scandinavian 2,350 2,957 5,307 2,200 2,907 5,107 -6.4 -1.7 -3.8
Total 3,423 3,741 7,164 2,200 2,907 2,343 7,450 -35.7 -22.3 4.0
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Change in distribution
2012-2016 (1) versus 2017-2022/23 (2)

All presence categories included
(undefined, permanent, sporadic)

- Loss (presence in 1, absence in 2)

- No change (presence in 1 & 2)
- Gain (absence in 1, presence in 2

Fig. 15: Changes in wolverine distribution 2012-2016 versus 2017-2022/23

3.1.5. Golden jackal

Overview of main distribution monitoring methods

Overall, golden jackals are rarely subject to regular, intensive and active monitoring at regional or
national scales. In the core of the species range, monitoring is primarily based on recorded dead
animals, mainly from hunting bags. Howling surveys, camera traps, citizen-science based data and C3
records are especially prevalent in countries at the expansion front. Methods under “other” (Table
13) are ground- and aerial-based observations using thermal imaging in Greece.
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Table 13: Main distribution monitoring method for the golden jackal.

Range monitoring method
Country Non- Active
Dead invasive |Camera GPS snow Howling |Family SCALP |Damage |SCALP |Quest.& |Past
i genetics  [traps tracking |tracking [surveys  [groups C2 statistics |C3 interviews |prese Other*
Golden jackal
Albania <10% 10-15% 10-25% 10-25% <10%
Austria 10-25% 10-25% <10% <10% 10%
Bosnia & Herzegovina % 10-25% :m <10%
Bulgaria % <10% 10-25%
Croatia %
Czech Republic primarily opportunistic
Denmark 10-25%
Estonia 25-50% 10-25% 10-25%
Finland No dedicated monitoring; entirely opportunistic
France No dedicated monitoring; entirely opportunistic
Germany [ <10% W <10% | <10%
Greece <10% <10% <10%
Hungary
Italy <10% EH <10%
Kosovo I <10%
Latvia No dedicated monitoring; entirely opportunistic
Lithuania No dedicated monitoring; entirely opportunistic
Montenegro [ ! ! | I - L —
North Macedonia 10-25% | [ 10-25% | [ [ [ [ [ 1025% [ <10%
Norway No dedicated monitoring; entirely opportunistic
Poland Little dedicated monitoring; largely opportunistic
Romania | | | >75%
Serbia <10% <10%
Slovakia >75% <10% >75% >75% <10% | 1020% |ITETEN | EED
Slovenia >75%
Spain No dedicated monitoring; entirely opportunistic
Switzerland No dedicated monitoring; entirely opportunistic
The Netherlands No dedicated monitoring; entirely opportunistic
| | | | | | ] 7

Overview of main mapping methods

For most countries, distributional data for golden jackals was available between 2017 and 2022/23,
and in some rare cases (e.g., Kosovo* and Spain) until 2024. Some countries either used fragmented
but recent data (Romania) or older records (Montenegro, North Macedonia and Turkey; Fig. 16). Most
of the presence data is based on confirmed (C1) records, but in some countries also C2 and C3 are
reported. In Romania, jackal presence data came in the form of unconfirmed jackal population
estimates (C3) at hunting ground level.

Most commonly, signs of presence were intersected directly with the 10 x 10 km grid and are
reported or later intersected with cell level. In nine countries (Bosnia and Herzegovina, Bulgaria,
Croatia, Estonia, Hungary, Lithuania, Romania, Slovakia, Slovenia), however, presence signs were
aggregated at the hunting ground level, which were then intersected with the 10x10 km grid. In these
countries, the cells overlapping with hunting grounds where jackals were detected were assigned
presence (the threshold of overlap was unknown in most cases; 5% was used for Croatia and Romania
and 10% for Slovakia and Ukraine). The distribution of jackals may have therefore been overestimated
in these countries due to the spatial resolution of the input data. Three countries (Albania, Latvia and
North Macedonia) relied on buffers around jackal signs, and extrapolated presence and modelling
was used in Albania.

The distinction between permanent and sporadic presence was primarily made based on the re-
occurrence of golden jackal signs in the core distribution, or confirmed reproduction on the
expansion front, where potential dispersers were assigned sporadic presence. Some countries on the
expansion front (Austria, Denmark, Latvia and Poland) largely classified jackal presence as undefined;
however, given the observed pattern of jackal expansion, it is likely that most recorded signs are
associated with dispersing individuals i.e., “sporadic presence”. In some countries within the core of
the distribution (Greece, Montenegro, Romania, Serbia, Slovenia and Turkey), the data was either too
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fragmented or too infrequent for making a reasonable distinction between permanent and sporadic
presence; the cells were therefore classified as “undefined” (Table 14).

Table 14: Mapping details for the golden jackal in Europe.

Large

Range trend estimate

documented past presence (this past
presence cannot be older than from
2010)

% Knuv'm rar:ge ) Scale of data |Presence > s
Country / Region |FINAL_time  (Spatial scale ore of gridcells based on quality isati change since =
Active | Passive [signs used information  |based on Trend Assessment
Golden jackal
i ) Pres?nce is based on !oufferm.i Cell level and Re-occuring Yes i , Real & Method
Albania 2017-2023 Entire known range 15 10 C1,C2&C3 |confirmed presence signs which were presence, and (more howling |Increasing
] N buffer of 2km change
overlaid with the 10x 10 grid new records as surveys)
Confirmed i laid with firmed
Austria 2017-2023 Entire known range 5 95 C1&C3 ontirme pfesence signs overiaidwi Cell level contirme No Increasing Real
the 10x10 grid presence
Bosnia & Confirmed i laid with Re- i
osnia® 20172023 |Entire knownrange | 65 35 |c1acs ontirmed presence signs overiald with | ol level €-occuring No Increasing  |Real
Herzegovina the 10x10 grid presence
. . Confirmed presence signs overlaid with Re-occuring No obvious
Bulgaria 2017-2023 Entire known range 0 100 |C1,C2&C3 . Cell level No
the 10x10 grid presence change
Presence based on larger areas (hunting
Croatia 2017-2023 Entire known range 0 95 Cc1 grounds)VW|vthvconf|rmet? presence signs Cell level Re-occuring No Increasing Real
(hunted individuals) which were presence
overlaid with the 10x10 grid
Re-occuring
Confirmed presence signs overlaid with
Czech Republic  [2017-2022  [entire known range | <10 100 |c1&c3 (RASEI 1gns OVerAAWIER Jeo )| jevel presence, Yes Increasing  |Real
the 10x10 grid )
confirmed
Confirmed i laid with Re- i
Denmark 2016-2023 Entire known range 0 100 ontirme p‘resence signs overiaidwi Cell level €-oceuring No Increasing Real
the 10x10 grid presence
Confirmed i laid with Re- i
Estonia 2017-2023  Entire knownrange | 100 | 100 |ci&c2 eniirmed presence signs overaigWith | cel tevel e No Increasing ~ |Real
the 10x10 grid presence
Confirmed presence signs overlaid with Confirmed
Finland 2017-2023 Entire known range 0 100 [Ci1&cC2 p 8 Cell level . No Increasing Real
the 10x10 grid reproduction
Confirmed i laid with Confirmed
France 2017-2023 Entire known range 0 100 |[C1 ontirme p.resence signs overialdwi Cell level ontirme . No Increasing Real
the 10x10 grid reproduction
German 2017-2023 Entire known range <1 99 C1{Hatlauf & Confirmed presence signs overlaid with Cell level Confirmed Yes Increasin; Real
- i
v 8 Bocker, 2022) [the 10x10 grid reproduction 8
. Confirmed presence signs overlaid with . Real & Method
Greece 2017-2024 Entire known range 60 60 Cl&C2 . Cell level NA Yes Increasing
the 10x10 grid change
. Confirmed presence signs overlaid with Re-occuring N
Hungary 2017-2022 Entire known range 0 100 |[C1 . Cell level No Increasing Real
the 10x10 grid presence
Re -
. Confirmed presence signs overlaid with €-occuring N
Italy 2016-2023 Entire known range <10 100 |C1,C2&C3 . Cell level presence, Yes Increasing Real
the 10x10 grid )
confirmed
Presence based on confirmed presence
Only in certai i d modeling based on habitat
Kosovo 2017-2024 nly in certain 2 NA |c1 °gns andmoceling based on habitat ooy 1o pe INa Yes Unknown  |Unknown
reference areas suitability and/or proximity criteria
which were overlaid with the 10x10 grid
Presence is based on the location of Likel
Latvia 2018-2023 Entire known range 0 100 (C1 confirmed presence signs which were  |Cell level NA Yes X v . Likely real
e X increasing
overlaid with the 10x 10 grid
Presence is based on the location of Likel
Lithuania 2018-2024 Entire known range ] 100 |C1 confirmed presence signs which were Cell level NA No incre‘:s'\n Likely real
overlaid with the 10x 10 grid 8
Montenegro 2012-2016 NA NA NA NA NA NA NA NA Unknown Unknown
Presence based on confirmed presence
. signs and modeling based on habitat .
North Macedonia|2014-2023 Selected areas 30 40 C1,C2&C3 > o L Cell level NA Yes Increasing Real
suitability and/or proximity criteria
which were overlaid with the 10x10 grid
. Confirmed presence signs overlaid with Likely N
Norway 2017-2023 Entire known range 0 100 (C1 ) Cell level NA No . N Likely real
the 10x10 grid increasing
Confirmed i laid with Likel
poland 2017-2023  |Entire knownrange | 0 100 |c1ac2 ontirmed presence signs overiaid with | ol level NA No ey Likely real
the 10x10 grid increasing
Presence based on larger areas (hunting
grounds) with unconfirmed presence
. . . . PR . Real & Method
Romania 2022-2023 Entire known range 0 100 |C3 signs (estimated number of individuals |Cell level NA Yes Increasing change
by hunters) which were overlaid with 8
the 10x10 grid
Presence is based on the location of Re-occuring
Serbia 2017-2023 Entire known range 60 40 Cc1 confirmed presence signs which were Cell level presence, No Increasing Real
overlaid with the 10x 10 grid confirmed
Presence is based on larger areas (e.g. Re-occuring No
hunti ds) with confirmed b
Slovakia 2017-2022 Entire known range 0 100 |C1,C2&C3 S gro.un s) with con \r.me. . Cell level pres‘ence Increasing Real
presence signs (e.g. hunted individuals) confirmed (some)
which were overlaid with the 10x 10 grid reproduction
Presence is based on the location of
Slovenia 2017-2023 Entire known range 0 100 |[C1 confirmed presence signs which were Cell level No Increasing Real
overlaid with the 10x 10 grid
. . Confirmed presence signs overlaid with Confirmed N
Spain 2017-2024 Entire known range 0 100 |C1 . Cell level ) No Increasing Real
the 10x10 grid reproduction
N . Confirmed presence signs overlaid with Confirmed R
Switzerland 2017-2023 Entire known range 0 100 |(C1,C2&C3 ) Cell level . No Increasing Real
the 10x10 grid reproduction
Presence is based on the location of Re-occuring
The Netherlands |2017-2023 Entire known range 0 100 |[C1 confirmed presence signs which were Cell level presence, Yes Increasing Real
overlaid with the 10x 10 grid confirmed
Presence in part of the range is based on
unconfirmed presence signs, or assumed
presence based on interviews, No obvious | Method
Turkey 2004-2013 Entire known range 0 100 [Ci1&cC2 questionnaires, and media reports, or Cell level No distinction No
change change
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Current golden jackal distribution in Europe

The golden jackal is currently found in 29 of the 34 European countries/regions covered by this
report. The species is thought to be absent only in Belgium, Luxembourg, Portugal, and Sweden. The
total range encompassed by the species in Europe currently covers approximately 765,000 km?, which
is a 46% increase of its distribution since 2016 (Fig. 16, Table 15).

Mapping 2017-2022/,23
PRESENCE categories

B Undefined

B Permanent

" Sporadic

Fig. 16: Golden jackal distribution in Europe for the period 2017-2022/23. Note: Isolated cells away from the

main population are slightly enlarged for better visibility and arrows point to Europe’s northernmost and easternmost

occurrence records.
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Golden jackals are primarily distributed within a single interconnected Continental population. The
(previous) 2012-2016 assessment distinguished between Continental and Adriatic populations (Ranc
et al. 2022). Due to the large contact zone observed in the Dinaric and Balkan population range, we
now treat these previously separated populations jointly as the Continental population. In contrast,
two populations in Greece, on the island of Samos and on the Peloponnese peninsula, remain largely
isolated (Fig. 17).

Golden jackal 2017 - 202223 Monitoring periods

POPULATION by country;region
B Continental I Al presence categories
I Peloponnese

I samos

Mapping 2017-2022,23 Mapping 2017 2022;23

PRESENCE categories DATAQUALITY of presence
Il Undefined B Confirmed

I Permanent 0 Extrapolated

0 sporadic

Unconfirmed

Fig. 17: Golden jackal populations, countries/regions with monitoring periods deviating from the
2017-2022/23 period, golden jackal distribution, and underlaying data quality
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The present estimation of distribution does not cover Belarus, Moldova and Ukraine. Dispersing jackals
are known to occur in Belarus while established populations seem to be present in both Moldova and
Ukraine.

Change in golden jackal distribution 2012-2016 versus 2017-2022/23

The trend in golden jackal distribution area was estimated to be increasing in 21 countries. Two
countries reported no obvious change. Due to infrequent or fragmented monitoring, the trend in
jackal presence is unknown in six additional countries. No country/region reported a decreasing area
of distribution (Table 15).

To quantitatively compare these changes, we reclassified the (previous) 2012-2016 distribution such
that “expert-based absences” were considered as “absences”, “expert-based presences” as
“undefined presence”, and assigned “Adriatic”, “vagrants” and “NA” to the “Continental” population.
Overall, the golden jackal range seems to have significantly increased, although changes in

monitoring methods, effort, or mapping have likely also had some regional influence (Fig. 18; Tab.15).

e The Continental population’s distribution is characterized by a significant expansion in the
Dinaric mountains (Croatia and Slovenia), in Central Europe (especially Hungary and Serbia)
and in the small nucleus in the Baltic States (Estonia and spreading into Latvia). Important
(absolute) increases are noted in Greece and Romania, but these may be partly the result of a
change in monitoring and mapping methods. Turkey was not covered in the previous
assessment (2012-2016) other than the border areas, so gains are largely the result of a
dedicated mapping for 2017-2022/23. No new data for Montenegro were available since the
previous assessment so that changes in local jackal distribution are not possible to identify
guantitatively. Long-distance dispersers are being noticed throughout western and northern
Europe, with several countries (Finland, France, Norway and Spain) recording their first jackal
presence during the 2017-2022/23 period (Hatlauf et al. 2021). In western and central
Europe, particularly in Austria and the Czech Republic, there are both local losses and gains
(but overall, largely gains), which likely reflect the ongoing jackal expansion process with a
dynamic settlement/disappearance of dispersers.

e The distribution of the populations on the Peloponnese and Samos Island (both in Greece)
appears relatively stable, although changes in monitoring makes the trend in the
Peloponnese relatively unclear.

Table 15: Quantitative changes (km?) in golden jackal distribution 2012-2016 versus 2017-2022/23,
expressed as number of 10 x 10 km cells.

Population km? in 2016 km?in 2022 Balance (%)

Permanent Sporadic Undefined Total Permanent Sporadic Undefined Total Permanent Sporadic Undefined Total
Continental 319,918 93,212 52,130 465,260 250,431 71,326 424,377 746,134 -22 -23 714 60
Samos 480 0 0 480 0 0 480 480 NA NA NA 0
Peloponnese 5,100 495 15,777 21,372 0 0 18,363 18,363 NA NA NA -14
Total 325,498 93,707 67,907 487,112 250,431 71,326 443,220 764,977 -22 -23 714 46

48 |Page



jf Large Carnivore FSSC (i
o

E:

Initiative for Europe
IUCN/SSC SPECIALIST GROUP

L 3

Change in distribution
2012-2016 (1) versus 2017-2022/23 (2)
All presence categories included

- Loss (presence in 1, absence in 2)

I No change (presence in 1 & 2)
- Gain (absence in 1, presence in 2)

ot S
& Changes (partly) due to difference in monitoring or other methodological issues!

Fig. 18: Changes in golden jackal distribution 2012-2016 versus 2017-2022/23.
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3.2. Population estimates

Although the data presented in this section represent the best available figures for each species and
each country there is a wide diversity of methods in use, and a massive variation in the accuracy and
precision of the numbers produced. For several countries and species no recent (France, Spain), or no
reliable, population estimates were available (Kosovo*, Ukraine, Turkey) at all. Some are only based
on expert assessments or informed guesses, whereas others result from more robust methodology.

Many populations are shared among several countries and individuals or social groups which have
transboundary ranges and may be counted in more than one country. While monitoring and
population estimates are harmonised among countries sharing borders for some species and
populations, for many transboundary populations there is no correction for the number of individuals
or social groups with transboundary ranges. While the number may be relatively small where
populations just share short borders, the proportion of transboundary individuals can be very large,
where populations are primarily found along international borders.

However, even when the same method is used, it can be used in many different ways. Camera
trapping and the use of non-invasive DNA from scats / hairs are widely regarded as the gold standard
methods for many species. But they can be used in different ways, either to add up the known
individuals or produce statistical estimates of density with confidence intervals based on capture-
recapture analyses. The area covered by surveys may vary, with different approaches to extrapolate
to the rest of the distribution area. Different statistical approaches may produce different estimates.
Different field methods also target different population metrics. Some survey all individuals, whereas
others only survey certain parts of the populations, such as adults, or just document the presence of
reproduction. Various conversion factors exist to allow conversion between the number of wolf packs
and the number of wolves, for example. Unfortunately, there is as yet little standardisation of these
conversion factors even within the different parts of the same population.

Surveys can also be conducted at different times of the year which can reflect very different
population sizes, especially in areas where hunting is conducted. Methods also change and adapt
over time, which makes comparisons with older data harder. A final challenge concerns the
availability of data as we had several cases where data is known to be available, but is not accessible,
or not sufficiently well documented to include.

There are encouraging signs of more sophisticated methods being used in more areas, although some
regions, such as southeastern Europe with their large populations, suffer from a major
underinvestment in monitoring activity. There are also areas where neighbouring countries make
great efforts to standardise their field methods and analysis, such as the Alps, Scandinavia, or the
Pyrenees. Such efforts need to be expanded so that methods within populations are harmonised.

Overall, it is important to treat all figures with a certain degree of caution, look for the bigger picture
and refer to the overview tables on methods and data quality and go back to the original literature
(many of which is listed in Appendix 6). Despite this caution we believe that they do reflect the
general size and trend of large carnivore populations in Europe relatively well. We have gone to great
lengths to make them as comparable as possible, and to make the underlying variation in
methodology as transparent as possible. But the diversity is huge (also see Appendix 3 for a few
random examples).

The question asked for compiling the main monitoring methods was rather complex as it was asking
for “What is the main monitoring method to obtain population estimates and how much of the
species range is approximately monitored with this method (% area)?” Hence selecting a method
category, was meant to identify it as the main monitoring method and the % was meant to provide
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information what % of the population was monitored with this method. However, the question was
not always interpreted this was and some categories/terms were not entirely clear. Hence the
overview has to be interpreted with some caution and for more details the original literature in
Appendix 6 should be consulted.

3.2.1. Brown bear

Brown bear population estimates in Europe are by now widely based on non-invasive genetic
monitoring either determining the minimum number of individuals or calculating densities using
capture-recapture methods, although observations/detection of females with cubs-of-the-year (coys),
and harvest data, are still used in some countries (Table 16).

For details on country specific large carnivore population estimate methods and/or monitoring
methods please see references in Appendix 6.

Main methods to estimate brown bear populations in Europe

Table 16: Main monitoring methods for bears in Europe. Min = minimum number, Repro = reproduction, CMR =
capture-mark-recapture, Pres = presence, YoY = Young of the Year, Obs = observation; (Scats Repro and Howling surveys not
relevant for bears)

Non-invasive

Camera traps Snow tracking . Scats | Howling surveys Hunter data
. genetics Expert
Country/Region Natal ‘ Track YoY obs Obs | Harvest |estimate Other
Min Repro | CMR Min Repro R Min CMR | Repro | Repro Pres .
dens | index index data
Brown bear
Albania [ 25-50% 10-25% 10-25% M
Austria
Bosnia & Herzegovina 10-25% 10-25%
Bulgaria
Croatia 10-25% | 10-25% | <10% <10% <10% >75% >75%
Czech Republic % % 10-25% <10% |
Estonia % >75%
Finland <10% | 10-25% | <10% <10% <10% <10% <10% <10% >75% <10% | 25-50%
France >75% >75%
Germany ) >75%
Greece % >75% 25-50%
Hungary 25-50% | <10% | <10% | 10-25% | <10% | <10% | <10% | 10-25% <10% | <10% H 10-25%
Italy - Alps >75% | >75%
Italy - Apennine 10-25% I I
Kosovo* no population estimates available
Latvia >75% | >75% m
Lithuania
Montenegro
North Macedonia 10-25%
Norway >75% >75%
Poland >75%
Romania % <10% 10-25%
Serbia <10% <10% <10% <10%
Slovakia % T <10% % W <0% | <100 EERECR <10% m <10% | <10% | <10%
Slovenia <10% <10% <10% <10% <10% <10% <10% >75% <10% <10% <10% >75% <10%
Spain >75% 10-25%
Sweden >75% | >75% >75% | >75%
Switzerland 10-25% 10-25% | 10-25%
Ukraine - Carpathians Population estimates are currently based on counts from protected areas, hunting grounds, and forest units, which are not corrected for double counts.
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Most recent population estimates and changes in population estimates for brown bears in Europe

The bear population in 2023 is estimated at around 20,500 individuals. The increase since 2016 (see
https://www.Icie.org/Large-carnivores/Brown-bear) is largely due to an increase in the Baltic,

Carpathian, and Karelian populations (Table 17).

However, population estimates in the Dinaric-Pindos, Carpathian, and Eastern Balkan population are
still in part based on older estimates, expert opinion, and flawed methods (see Table 18). The
population estimate for the Cantabrian mountains is from 2000, but the population is increasing and
in 2023 there may potentially be as many as 400 bears. The population estimate for the small and
isolated Central Apennine bear population has not been updated since 2014 and the actual trend for
this isolated population is therefore unknown.

Table 17: Population trend of brown bears in Europe since the last update in 2016. Unknown = it is not
known what number or % of animals are counted in more than one country, Excluded = coordinated monitoring excluded

double counting.

Population Countries Estimate Estimate Trans- Trend | Comment
2012-2016 | 2017-2023 | boundary
double
counts®
Alpine Italy, 49-69 100 Few ™
Switzerland,
Austria, Slovenia
Baltic Estonia, Latvia 700 1,090 Excluded | D
for
females
with
coys*
Cantabrian Spain 321-335 324 No ™ Change in methods
border since 2016. The
reported estimate is
from 2020. The
population is clearly
increasing and as of
2023, may be
around 400 bears.
Carpathian Romania, 7,630 9,000 Consider | T Population
Poland, Slovakia, ablein estimates partly
Serbia, Ukraine, some contested, some
Hungary, Czech cases** expert estimates,
Republic no robust data from
UKR
Central Apennine | Italy 45-69 50 No -> No update since
border 2014!
Dinaric-Pindos Slovenia, 3,950 4,112 Excluded | = Data partly older,
Croatia, Bosnia only for includes expert
& Herzegovina, SVN / opinion for RS
Montenegro, HRV;
North there are
Macedonia, also
Albania, Serbia, some
Kosovo*, Greece regional
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trans-
boundary
initiatives
Eastern Balkan Bulgaria, Greece, 468-665 460 Unknown | = Method flaws for
Serbia estimates in BGR,
includes expert
opinion for SRB
Karelian Norway, Finland 1,660 2,175 Unknown | D NOR did not report
northern bears
separately in 2022
Pyrenean France, Spain 4 x** 86 Excluded | D Coordinated
transboundary
monitoring
Scandinavian Norway, Sweden 2,825 3,000 Excluded | = Coordinated
transboundary
monitoring
Total (c.) 17,000 - 20,400 ™
18,000

*coys = cubs of the year; **Double counts exist on the Pan-Carpathian level, as there are only now some attempts within
the Carpathian Convention and some international projects to synchronise monitoring between countries (e.g., LECA project
https://www.interreg-central.eu/projects/leca/); ***Estimate was corrected from faulty previous estimate (which was 30)
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Table 18: Population estimates for the brown bear in Europe by country and population. Note: Country
level population estimates may include double counting of transboundary individuals. Where population level estimates
were available these were used for the sum here and in Table 17. For references see Appendix 6.

Estimat % of
Bear population Year(s) (i:‘;::a) € Uncertainty Details ° .rang:e Trend Trend quality |Reference
Alpine 100
. . . https://baer-wolf-

Austria 2023 4| transboundary  |min. average/year 100 No obvious trend |Real sbacr WO. ;
luchs.at/verbreitungskarten/baer-verbreitung
https://www.lfu.bayern.de/natur/wildtierman

Germany 2022/23 sporadic (1) minimum NA NA NA agement grosse beutegreifer/baer/monitorin
gl/index.htm
https://; di i . An.it/Larde-

Italy 2023 98, 95% Cl 86-120 >1year, DNA profile 100 Increasing Real DS, grandicarnivorl.provincla.f.[iarge
Carnivores-Report
https:// .kora.ch/de/arten/baer/verbreit:

Switzerland 2017-2023 sporadic (0-2) | minimum NA  |NA NA mgps ALLKOra.ChrGerarien/ba et uerrel

Baltic 1,090

. . . https://keskkonnaportaal.ee/sites/default/fil

Estonia 2023 960 minimum females & coys x 10 100 Increasing Real e5/2023-08/SEIREARUANNE 2023-fin.pdf

Latvia 2023 130]  expertopinion  |minimum 100 Increasing Real In prep.

Lithuania 2023 sporadic no estimate NA NA NA No publications

Poland 2023 sporadic minimum (0-1) NA NA NA Diserens etal. 2020

[ P 324

Portugal 2023 sporadic (1) NA NA NA Media report

Spain - Cantabria East 2017 49| 95%Cl: 33.8-67.6 |genetic CMR 100 Increasing Real Lopez-Bao et al. 2020

Spain - Cantabria West 2019 275| 95% Cl: 222.5-338.3 |genetic CMR 100 Increasing Real Lopez-Bao etal. 2021

Carpathi 9,000

Czech Republic 2023 2, sporadic (1-3) minimum 95 NA NA No publication for 2023

Hungary 2023 12, 10-15 expertopinion 70 Increasing Real No publication for 2023

Poland -Tatra 2017 55| 95%Cl:45-79 |firstgenetic CMR 100 |Unknown EZ:;;::”S Konopifiski etal. 2018

. . . no previous
Poland - Podkarpackie 2014-2015 72| 95%Cl: 45.2-115.5 |firstgenetic CMR 100 Unknown paseline Berezowska-Cnota etal. 2023
) . Romania's Habitats Directive Report Art. 17,
Romania 2018 6,825 - 2 range 70 No obvious trend |Real
6,450-7,200 g 2019; National Action Plan, 2018
Serbia 2023 12 10-14 expert estimate 60 Increasing Real No publications
Slovakia 2023 2,000 1,900-2,100 % extrapolated 100 Increasing Real Rigg, R. unpubl. data 2024
Population estimates are currently based on counts from protected
) ) Uncorrected counts: ) R A
Ukraine - Carpathian 2019 ?7? 75 areas, hunting grounds, and forest units, which are not corrected for |Cherepanyn etal. 2023
double counts.
Central Ap 50
No obvious
Italy 2014 50, range: 45-69 genetic CMR 22 change Unknown Ciucci etal. 2015
Dinaric-Pindos 4,112
No obvi
Albania 2021 200]  range: 190-210 50 0 obvious Real Skrbinsek etal. 2022
change
Bosnia and Herzegovina 2017-2023 950 SD: 900-1,000 75 Increasing Real Zubic et al. 2023
tic CMRincl. No obvi
Croatia 2018* 937 95%C: 841072 |ESNENC HRING 100 [hooBvious Real Huber et al. 2019, Skrbinsek etal. 2017
coys change
2017; 2021; ) . Pylidis et al. 2021, Tsalazidou-Founta et al.
Greece 5 600! range: 550-650 genetics 90 Increasing Real 4
2022; 2023 2022
Kosovo* No population estimate available
Montenegro No population estimate available
Relative Abundance

North Macedonia 2020 325  range: 300-350 Index 60 Increasing Unknown® Gonev 2022 unpubl. MES Report

Serbia 2023 110 range: 100-120 expert estimate 75 Increasing Real No publications

Slovenia 2024 990| range: 810-1,000 |genetic & mortality 9 Increasing Real Jerina 2024, Jerina & Ordiz 2021

East Balkan 459
Serb &S 2023, Ministry of

Bulgaria 2021 353| unknown, minimum |official data 48 Decreasing Unknown er‘ 620V & 3passov Inistry o
Environment and Waters. 2023
Pylidis etal. 2021, Tsalazidou-Founta etal.

Greece 2020; 2021; 2022 100] range genetics 85 Increasing Real Zgzlzls e salazidou-rounta eta

Serbia 2023 6 4-8 expert estimate 50 Increasing Real No publications

Karelian 2,175

Finland 2023 2,175 2,100-2,250 & coys x 10 100 Fluctating Real Heikkinen et al. 2023

Pyrenean 86

France, Spain & Andorra 2023 86 95% Cl: 82-92 genetic & PCRD 100 Increasing Vanpé etal. 2022, Sentilles et al. 2023

inavi 3,002
Norway7 2023 178 identified genetic 100 Increasing Real Broseth etal. 2024
2,587-3, t- . . "

Sweden 2022 2,824, 567-3,080 (pos genetic 100 Fluctating Real Asbrink etal. 2023

harvest)

Total 20,398

!In 2020, the regional government of Castilla y Leon and the three other Cantabrian regional administrations conducted
another genetic survey. The results were: 370 bears in total (250 in the western and 120 in the eastern subpopulations).
However, these results are inconsistent with the surveys of females with cubs of the year conducted during the past 30
years and with the previous genetic surveys. In addition, no publications or technical reports are available, only a press
release from the regional government of Castilla y Ledn:
https://comunicacion.jcyl.es/web/jcyl/Comunicacion/es/Plantillal00Detalle/1281372051501/NotaPrensa/128524254718

8/Comunicacion
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20ffical numbers reported to the EU in 2019. There is a lot of discussion around the population size and its trend. A national
survey based on genetic sampling is ongoing. The objective is to get a robust minimum number of bears; the first results
should be available in 2025.

3A national population estimate was calculated by extrapolating from a 2013/14 genetic CMR estimate using the long-term
population growth rate of 4.5% that was calculated in Rigg & Adamec (2007). There has been a more recent genetic CMR
estimate, announced in 2023, but its reliability has been widely questioned so we did not use it.

4Samples collected in 2015

SData on species population and conservation status are being updated in the frame of the current 6-year reporting cycle to
the EC in compliance with article 17 of the Habitats Directive 92/43. Results will be available by beginning of 2026.

5Trend based on Relative Abundance Index in a reference area (Mavrovo National Park) only.

“Norway reported only at the national level; the northernmost bears in Finnmark county (likely ~35) should have been
added to the Karelian population.

3.2.2. Eurasian lynx

Main methods to estimate Eurasian lynx populations in Europe

The main method to obtain population estimates of lynx in Europe is camera trapping, especially to
detect reproduction. Detection of reproduction is also widely done via snow tracking in the Nordic
countries. However, expert opinion still plays a significant role in Bulgaria (where there are only single
dispersers), Latvia, Lithuania, Romania, and Poland (Table 19).

Table 19: Main monitoring methods for Eurasian lynx in Europe. Min = minimum number, Repro =
reproduction, CMR = capture-mark-recapture, Pres = presence, YoY = Young of the Year, Obs = observation, Scats Repro =
heaped occurrence of scats, suggesting a den site (this category was poorly explained).

Country/Region

Camera traps

Snow tracking

Non-invasive
genetics

Scats

Vocalisation
surveys

YoY obs

Hunter data

Expert

Min Repro | CMR

Min

Natal
dens

Repro

Track
index

Min CMR

Repro

Repro Pres

Obs
index

Harvest
data

estimate

Other

Eurasian lynx

Albania

25-50%

Austria - Alps
Austria - BBA
Belgium

25-50%

25-50%

<10%

<10%

<10%

<10% | <10%

<10%

<10% | <10%

<10%

<10% | <10%

<10%

10-25% | <10%

<10%

Bosnia & Herzegovina

25-50%

10-25%

25-50%

<10%

<10%

Bulgaria
Croatia

Czech Republic
Estonia

<10%

10-25%

10-25%

10-25%

10-25%

25-50% | 25-50%

10-25% | <10%

25-50%

Finland
France
Germany
Hungary
Italy
Kosovo*

>75%

>75%

>75%

>75%
>75%

>75%

10-25%

10-25%

25-50%

>75%

>75%

0

>75%

10-25%

<10%

10-25%

<10% | <10%

<10%

10-25% | <10%

10-25%

<10% | <10%

<10%

<10%

10-25%

10-25% | <10%

<10%

<10% | <10%

<10%

<10% | <10%

<10%

<10%

10-25%
<10% | 25-50%

no

population estima

tes availab

le

Latvia

<10%

<10%

<10%

>75%

Lithuania

>75%
>75%

Montenegro

North Macedonia

25-50%

<10%

25-50%

25-50%

Poland

<10%

<10%

10-25%

10-25%

<10%

<10%

10-25%

>75%

Romania

<10%

<10%

<10%

<10%

0

>75%

>75%

Serbia

Slovakia
Slovenia*
Sweden & Norway

25-50%

10-25%

<10%

<10%

% <10%

<10%

<10% | <10%

<10%

<10% | <10%

>75%

<10% | <10%

<10%

Switzerland

Ukraine - Carpathians

Population estimates are currently based on counts from protected areas, hunting grounds, and forest units, which are not corrected for double c

ounts.

Most recent population estimates for the Eurasian lynx in Europe

The Eurasian lynx population in 2023 is estimated at around 9,000 individuals and thus is in the same
magnitude than in 2016 (see https://www.Icie.org/Large-carnivores/Brown-bear; Table 19).

Most of the large populations are stable (Karelian, Scandinavian populations) or are increasing slowly
(Baltic, Carpathian population). However, population monitoring does not allow for robust population
estimates or trend analyses in most of the range countries and monitoring methods and population

estimation methods have changed (Table 21). The Dinaric population seems to have started
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increasing after 2019, reflecting the success of the extensive population reinforcement in recent years
(Flezar et al. 2024). The Bohemian-Bavarian-Austrian seems to also slowly increase and expand. The
Harz population is clearly increasing, which is in line with the documented range gains (see section
2.5). The Vosges-Palatinian population remains very small, despite additional re-introduction
attempts (Port et al. 2024). The remnant population of the Critically Endangered Balkan lynx remains
small and isolated and in urgent need of conservation actions (Melovski et al. 2021); Table 20).

Lynx population monitoring is coordinated for most populations, e.g. the Alpine population is
coordinated under the Status and Conservation of the Alpine Lynx (SCALP) project and started to
include distribution maps for adjacent populations. However, the unit counted - all individuals versus
independents individuals (excluding dependent kittens), versus family groups — differs among
countries (Table 21) and double counts in transboundary populations are not always excluded.
Although family group counts were converted to individuals for the population estimates, it was not
necessarily specified if “individuals” included kittens (all individuals) or only referred to independent
individuals (Table 21). The Scandinavian population is monitored jointly by Norway and Sweden but
lacks coordination with the adjacent Karelian population in Finland. The Baltic and Carpathian
populations lack coordinated monitoring.

Table 20: Population trend of Eurasian lynx in Europe since the last update in 2016.

Population Countries Estimate Estimate Trans- Trend | Comment
2012-2016 | 2017-2023 boundary
double
counts®
Alpine Switzerland, 163 255 | Excluded ™ Data from FRA
Slovenia, Italy, (SCALP) missing;
Austria. F Reintroduction to
ustria, France the Julian Alps took
place in 2021-2023
Balkan Albania, 20-40 34 | Likely 2-4 -
Kosovo* shared
Mont ' between
ontenegro, ALB, XKX*,
North MKD
Macedonia,
Serbia
Baltic Estonia, Latvia, 1,200 - 1,555 | Unknown T Pomeranian
Lithuania 1.500 occurrence Now
Poland ' ' listed separately
Bohemian- Czech 60-80 135 | Excluded ™
Bavarian- Republic,
Austrian Germany,
Austria
Carpathian Romania, 2,100- 2,687 | Unknown /N | Robust data from
Slovakia, 2,400 UKR missing (in
Poland 2016: 330 lynx were
otand, assumed)
Ukraine, Czech
Republic,
Hungary,
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Serbia,
Bulgaria
Dinaric Slovenia, 130 193 | Excluded 1 | Population
Croatia, Bosnia reinforcement took
o place in 2019-2023
& Herzegovina
Harz Germany 46 113 | Noborder | A
Jura [France], 140 >69 | Excluded ?? Likely increasing
Switzerland (SCALP) -
data from
FRA
missing
Karelian Finland 2,500 2,483 | Only1 - | Double counts
country between
- . Excluded populations
Scandinavian Norway, 1,300 - 1,820 xcluae ™ possible
Sweden 1,800
Vosges- France, 1-3 >12 | Excluded | 4\/-> | Data for FRA
Palatinian Germany (SCALP) - missing.
data from Reintroduction to
FRA the German part
missing took place 2016 -
2020.
Pomeranian Poland NA 31 | No border NA Formally included in
occurrence the Baltic
population
Black Forest- Germany NA 5 | Excluded NA | Noreproduction,
Swabian Jura within yet. Population
SCALP reinforcement
oceurrence started in 2023.
Total (c.) 8,000 - 9,400 A/> | Datafrom FRA
9.000 missing
’

*Unknown = it is not known what number or % of animals are counted in more than one country, Excluded = coordinated
monitoring excluded double counting
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Table 21: Population estimates for the Eurasian lynx in Europe by country and population. Note: Country
level population estimates may include double counting of transboundary individuals. Where population level estimates
were available these were used for the sum here and in Table 20. For references see Appendix 6.

Estimate

% of range

females with kittens

Lynx population Year(s) (indiv.) Uncertainty Details Trend Trend quality |Reference
Alpine 255
independend
Austria 2023 20[ 17-23minimum !n . p 80|Fluctuating Real unpubl. data
individuals
lati timate i
France 2023 27? no population estimates are done in 100|NA NA unpubl. data
France
Germany 2022/23 sporadic (1-2) NA NA unpubl. data
Italy 2023 7 range: 5-10 Increasing Real unpubl. data
Slovenia 2022/23 6 minimum count 90-100|Increasing Real Flezar etal. 2023 & 2024
ind dent https:// .kora.ch/en/: ies/lynx/abund
Switzerland 2021 20| 222(4-9) | mocPencen 100| Increasing Real e
individuals ance
Balkan 34
Albania 2023 7 range: 5-10 individuals 100 Decreasing Real Bego etal. 2022, Hoxha et al. 2023
Kosovo* 2023 few - no population estimates available NA NA
Montenegro 2023 sporadic - no populatlon estimates NA NA
available
independend No obvious
North Macedonia 2023 25 20-30 o p 50 Real Melovski etal. 2013, Stojanov etal. 2020
individuals change
Serbia 2023 2| sporadic, range: 1-3 |expert estimate 20|NA NA unpubl. data
Baltic 1,555
86 f ( ith
Estonia 2023 500|minimum number kitt::sa eswi 100|Increasing Real Veeroja etal. 2023
: 600-800 +/- No obvi
Latvia 2021 700| "2"E® individuals 100| 0 OPVIOUS Real Bagrade etal. 2016
200 change
estimate; no . N
Lithuania 2023 250! 100-400 guesti . 100|Increasing Unknown Trend unknown due to lack of scientific data
estmates available
density
Poland 2023 105 range: 58-151 extrapolation to 100|Fluctuating Real S. Nowak, R.W. Mystajek, unpubl. data
range
Bohemian-Bavarian-Austrian 135
ind dant
Austria 2017/18-2022/23 2| mean 2017-2022 :: diev’i’gzafs" 75-80|Fluctating Real Beloti et al. 2023
independant
Czech Republic 2022/2023 81| minimum number indiv?duals 80| Increasing Changed monito{unpubl. data
independent
Germany 2022/23 50/ minimum number indivri)duals 100|Increasing Real preliminary estimate - notyet published
C 2,687
dat: tsufficient
Bulgaria 2017-2023 sporadic ata n_o sutticien 1|NA NA Spassov etal. 2023
for estimates
No obvi
Czech Republic 2022/2023 11 gs| 0 Ovvious Real unpubl. data
change
) No obvious - "
Hungary 2022 12, range: 10-25 expertestimate 80 change Monitoring chan|Annual reports by National Parks
density ) "
https://; .gov.pl/web/; /|
Poland 2023 130 range: 72-188 extrapolation to 100|Increasing Real DS, V.VWW fou D. We. gloslpotls
monitoring-wilka-i-rysia
range
N i t itori tsuitable to detect
Romania 2018 2,250 2,100-2,400 minimum count 100 o obvious Unknown Currentmonitoring not suitable to detec
change trend
No obvi
Serbia 2023 50 range: 40-60 expert estimate 20 0 obvious Real unpubl. data
change
min/man error: 155- density (1117100 No obvious
Slovakia 2022 234 : kmz) extrapolation 100; Real Rigg unpubl. Data, Appendix 3
325 change
to range
Population estimates are currently based on counts from protected
. . Uncorrected counts: . . .
Ukraine - Carpathians 2019 77? 435 areas, hunting grounds, and forest units, which are not corrected for |Cherepanyn etal. 2023
double counts.
Dinaric 193
. X individuals; incl. . - . g
Bosnia and Herzegovina 2017-2023 50! range: 40-60 . 85|Fluctating Monitoring chan|FleZar etal. 2021, Trbojevi¢ et al. 2020
Expert estimate
Croatia 2023 101] SD: 72-141 100|Increasing Real Gomercic etal. 2023
Montenegro 2023 sporadic NA NA
Slovenia 2022/23 42 95%Cl: 30-60 SCR camera traps 90-100|Increasing Real Flezar etal. 2023 & 2024
Harz 113
75independent
- individuals, . . . .
Germany 2022/23 113 minimum number |, ) 100|Increasing Real preliminary estimate - not yet published
including 20
reproductions
Jura 69
. https:// .kora.ch/en/: ies/lynx/abund
Switzerland 2019 69 69 (+/-5) individuals 100|Stable Real e S RREC
no population estimates are done in
France 2023 100/ NA NA
France
Karelian 2,483
modelling based
Finland 2023 2,483 2,390-2,575 sighting of lynx and 100|increasing Real Valtonen etal. 2023

Table 24 continues the next page
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Table 24 continuation

Lynx population ‘ Year(s) ;i:;:";‘.’)te Uncertainty  |Details ‘ % of range Trend Trend quality |Reference
1,820
family No obvi
Norway 2023 420| 95%01:350-500 |0 groupson 100 :D vious Real
:no‘_"l’ ; ange. Frank & Tovmo. 2023
Sweden 2023 1,400| 95% C1: 1,200- 1,600 | 2™ ¥ BOUPS ON 100| 0 OPVIOUS Real
snow change
gt ini 12
France 2023 ?7? no poputation if::;ztes aredonein 100|Increasing Real likely due to dispersal from Germany
Germany 2022/23 12| minimum number |individuals 100|Decrease Real no reproduction in 2022/23; Port et al. 2024
Pomeranian occurrence 31 [
61rel d 2014-2020; lati .
Poland 2021 a1 release 2020, no poputation Tracz etal. 2021, Skorupski etal. 2022
estimate
Black F t ian Jura 5
duction in 2022/23; prelimi
Germany 2023 5| minimum number |individuals 90-100{NA NA ne .repro uction In . prefiminary
estimate - not yet published
Total 9,392

Main methods to estimate wolf populations in Europe

Monitoring methods for the wolf are most variable among countries and cover the entire spectrum of
the most used methods. In addition, there is variation in 1) the units that are monitored (some
countries only count packs and pairs, whereas others count individual wolves), 2) the conversion
factors from packs to individuals, 3) the time period of the population estimates (e.g., prior to or at
peak reproduction, pre- or post-hunting/culling; cumulative sampling over the entire year versus only
during a specific time window etc.), and 4) estimation methods (e.g., density estimates versus
minimum counts). Although the same is true for bear and lynx, the differences in the resulting
population estimates are more extreme for wolves due to their higher reproductive potential (larger
litter sizes and annual reproduction). Regionally, expert opinion remains important (e.g., Bulgaria,
Latvia and North Macedonia (Table 22).
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Table 22: Main monitoring methods for wolves in Europe. Min = minimum number, Repro = reproduction, CMR =
capture-mark-recapture, Pres = presence, YoY = Young of the Year, Obs = observation, Scats Repro = heaped occurrence of
scats, suggesting a Rendezvous site of wolves with pups (this category was poorly explained).

. Non-invasive .
Camera traps Snow tracking . Scats | Howling surveys Hunter data
Country/Region genetics YoY obs Ex.pert Other
Min Repro | CMR Min Repro Natal | Track Min CMR | Repro | Repro ‘ Pres Obs | Harvest | estimate
dens | index index | data
Wolf

Albania 10-25% <10% | <10% | |

Austria <10% >75% <10%

Belgium >75%

Bosnia & Herzegovina 10-25% 25-50% 10-25% | <10%

Bulgaria 25-50% 0

Croatia 25-50% <10% | 10-25% | 10-25% | <10% | 10-25% <10% | 10-25% | 10-25% | 10-25% | 10-25% | <10% <10% <10%

Czech Republic 10-25% 25-50% | 10-25% <10% | <10% | <10%

Denmark <10% <10% | <10% | <10% <10% | 25-50% | <10% | 10-25% | <10% | <10% |25-50% | <10% <10% <10% <10%

Estonia 0 <10% >75%

Finland <10% >75% >75%

France n >75%

Germany >75% >75% >75%

Greece 10-25% | 10-25% 0 0 10-25% | 10-25%
& >75%

Hungary 25-50% | <10% | 25-50% | <10% <10% | 10-25% | 10-25% | <10% | 10-25% | <10% | 10-25% | 25-50% | <10% 25-50% | <10%
>75% >75% >75% >75% >75% >75% 0
Italy - Peninsula 25-50%

Kosovo* no population estimates available

Latvia | >75% | >75%
Lithuania 10-25% <10% >75%

Luxembourg

Montenegro

North Macedonia >75%

Norway >75% >75%

Poland 10-25% | 10-25% <10% <10% <10% | 10-25% | <10% <10% >75%
Portugal >75% >75% 25-50% >75% >75% >75% >75%

Romania D& & 10-25% >75% <10% % <10%
Serbia 10-25% | <10% | <10%
Slovakia >750% | >75% SETIETET <10% | <10% | 10-25% | 10-25% | <10% | <10% | <10%
Slovakia >75% | >75% VMR <10% | <10% | 10-25% | 10-25% | <10% | <10% | <10%
Slovenia >75%

Spain <10% |
Sweden

>75%
Switzerland >75% -
The Netherlands >75% | >75%

>75% >75%
Turkey - Europe <10%
Ukraine - Carpathians | Population estimates are currently based on counts from protected areas, hunting grounds, and forest units, which are not corrected for double counts.

>75%

>75%
>75%

<10% | <10% <10%
<10% | <10% <10%

>75% >75%

Most recent population estimates for the wolf in Europe

The wolf population in 2023 is estimated at around 23,000 individuals, which is a 35% increase in
population size since 2016 (see https://www.Icie.org/Largecarnivores/Wolf.aspx; Table 19). The trend
is especially driven by the rapidly expanding Central European and Alpine populations. The estimate
for the Carpathian population does not include Ukraine, and some of the estimates include expert
estimates. The Dinaric Balkan population seems to be increasing, but in some areas, it is a struggle to
get robust population estimates. The Alpine and Scandinavian populations are monitored at the
transboundary level, and there is also increasing cooperation in the Dinaric-Balkan (e.g., via the
Dinaric-Balkan-Pindos Large Carnivore Initiative) and the Central European (e.g., via the CEwolf
consortium) populations. More specifically, monitoring of packs and pairs in the wider Alpine region
is coordinated under the Wolf Alpine Group (WAG; Marucco et al. 2023) whereas the Scandinavian
population is jointly monitored by Norway and Sweden. The CEwolf consortium, on the other hand, is
working on a harmonised genetic monitoring of the Central European population to make genetic
results comparable between different countries (Nowak et al. 2023). For several countries (e.g.,
Spain, Greece), only preliminary population estimates were available, as surveys and data analysis are
still ongoing and for others there are currently no robust population estimates available (e.g.,
Ukraine, Turkey, Albania).
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Table 23: Population trend of wolves in Europe since the last update in 2016.

Population Countries Estimate Estimate Trans- Trend | Comment
2012-2016 | 2017-2023 | boundary
double
counts*
Alps and Italy, France, 420 - 550 €. 2,000 | Presence ™ 243 packs in the
neighbouring Switzerland, of double Alps were
G counts estimated in 2020-
areas erm'a ny, ) among 2021, with a
Austria, Slovenia countries coordinated effort
in the among countries,
estimate avoiding double
counts (Marucco et
al. 2023)
Baltic Estonia, Latvia, 1,700 - c. 3,000 | Excluded ™
Lithuania, 2,240 b:tE"/Vf\f“
Poland Unknown
for rest
Carpathian Slovakia, Czech 3,460 - €. 4,000 | Unknown, | > / | Norobustdata
Republic 3.849 some local 2~ from UKR, includes
Poland ’ ’ coordinati expert estimates
ofan ! on and
Romania, harmonisa
Ukraine tion
Hungary, Serbia efforts
ongoing
Central Austria, 780-1,030 c. 3,000 Some 4 | Estimates for POL
European Belgium, Czech local are not based on
R bli coordinati packs & pairs, but
épublic on and rather density
Germany, harmonisa estimates
7
tion
Denmark, efforts
Luxembourg, ongoing,
Netherlands, but
Poland double
counts
e.g.
between
CZ and DE
occur
Dinaric-Balkan | Slovenia**, c. 4,000 €. 4,700 | Excluded ™ GRC only
Croatia. Bosnia between preliminary results;
2 H e SUN/ for ALB, XKX*, MKD
erzegovina, HRV; no estimates
Montenegro, unknown available
North for the
Macedonia, rest of the
Albania, Serbia, range
Kosovo*,
Greece, Bulgaria
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Iberian Spain, Portugal No recent c. 2,400 | Excludedat | 5 | For Spain,
sub-nations ; :
update, I information on pack
but 2007 scale numbers will be
! (bet.ween updated by the end
estimate regions). of 2024
was 2,500 Likely of
minor
importance
along with
Portugal
given the
large
number of
packs.
Italian Italy 1,100 - 2,557 | Excluded N Change in methods,
. H 1 d . .
peninsula 2,400 n?;:;’;‘::g first coordinated
range wide census
(WAG)
Karelian Finland c. 200 310 | 52 wolves N
(7 packs)
transboun
dary with
Russia
Scandinavian Norway, c. 430 520 | Excluded ™
Sweden
Total (c.) 17,000 | 23,000 T

*Unknown = it is not known what number or % of animals are counted in more than one country, Excluded = coordinated
monitoring excluded double counting; **The estimated number of wolves in transboundary packs is divided by 2 to avoid
double counting.
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Table 24: Population estimates for the wolf in Europe by country and population. Note: Country level
population estimates may include double counting of transboundary individuals. Where population level estimates were
available these were used for the sum here other and in Table 23, several estimates were rounded to reflect uncertainty. For

references see Appendix 6.

% of range
Wolf population Year(s) Estimate Uncertainty Details B gJ Trend Trend quality |Reference
Alpine and neighborin;
P ghboring €. 2,000
areas
Rauer & Selimovic 2024
mainly dispersers; https://baer-wolf-luchs.at/wp-
ini ,includes 1 lati = =
Austria 2023 58 minimum, includes cummu ative per 100 Increasing Real content/uploads/2024/08/0eZ-Statusbericht:
pack year; includes 12 Wolf-2023-1.pdf;
culled individuals https://www.kora.ch/en/news/longest-
known-dispersal-of-wolf-in-europe--551
https://www.consultations-
almost entire French R publiques.developpement-
France 2023 1,104/ 95%Cl: 1,000-1,210 . 100|Increasing Real N .
wolf population durable.gouv.fr/projet-de-plan-national-d-
actions-2024-2029-sur-le-a2940.html?lang=fr
\ di
Germany 2022/23 onfysporacic NA NA NA DBBW 2024a,b
occurence
Ilaly.-Alplne Reglon_s 95%Crl: 816-1,120 )
(entire northern Italian 2020-2021 952! 135 packs 100|Increasing Real Marucco etal. 2023
N (112-165 for packs)
wolf population)
without those killed https:// .kora.ch/en/species/wolf/abund
Switzerland 2023/24 312 . genetics 100|Increasing Real DS:/TWWW.kor pecies/w un
in 2023/24 ance
Baltic c. 3,000
Estonia 2023 330! 33 packs minimum number 100|Increasing Real Veeroja etal. 2023
Latvia 2023 650 Cl for trend: 500-800 100|Increasing Real Suba etal. 2021, Zunna et al. 2023
92 packs, Minimum Unknown:
Lithuania 2023 736! P nur’nber 100|Increasing maybe more Spinkyté-Backaitiené 2023
data & real
https:// .gov.pl/web/gios/poiis---
Poland 2023 1,369 range: 1,111-1,667 100|Increasing Real DS_ V.VWW £V D. we. £lospolls
monitoring-wilka-i-rysia
C €. 4,000
Czech Republic 2022/23 28 6 packs territories 95|Increasing Real no publications
Hungary 2022 50; 40-60 expert estimate 100|Fluctating Real Monitoring reports from National Parks
https://; .gov.pl/web/; /|
Poland 2023 493|  range: 406-580 100|Increasing Real DS, WWW gov D. we‘ glosipotls
monitoring-wilka-i-rysia
. -~ No obvious . . -
Romania 2018 2,750| range: 2,500 - 3,000 |minimum number 70 change Real Romania 2020 - Habitat Directive Report
Serbia 2023 10, range: 8-12 expert estimate 60|Fluctating Real
Slovakia 2023 700 Range: 668 - 722; Extrapolation from 100|Increasing Real R. Rigg unpubl. data; Appendix 3
Population estimates are currently based on counts from protected
. . Uncorrected counts: . . .
Ukraine - Carpathians 2019 7?7 563 areas, hunting grounds, and forest units, which are not corrected for [Cherepanyn etal. 2023
double counts.
Central European c. 3,000
mainly disperses; 2 Selimovic & Rauer 2023;
minimum, includes 5 )
Austria 2023 31 fransboundary 100 Increasing Real hitps://baer-wolf-
packs packs with CZ; high N .
. luchs.at/verbreitungskarten/wolf-verbreitung
turn-over in
http://biodiversite.wallonie.be/fr/les-loups-
. . wallonie.html?IDC=6456; Flanders:
Belglum 2023 2 4packs 100]Increasing Real https://www.vlaanderen.be/inbo/media/2368
/wolfmonitoring-22-23.pdf
minimum number,
. incuds . -
Czech Republic 2022/23 172 34 packs 70|Increasing Real No publication for 2023
transboundary
packs
https://www.ulveatlas.dk/nyheder/marts-
Denmark 2024 40 range: 32-42 genetics 100|Increasing Real 2024-maanedlig-status-fra-
ulveovervaagningen/
minimum number of
all confirmed
Germany 2022/23 1,339 184 packs & 47 pairs |individuals within 100|Increasing Real DBBW 2024
territories (439-565
adults individuals)
Luxembourg 2023 sporadic 0-1 minimum number, bycatch of |NA NA Schley etal. 2021
https://publicaties.bij12.nl/voortgangsrappo
Netherlands 2023 50  |45-55(9 packs, 1lone wolf, few dispersers) 95/ Increasing Real tage-wolf-13-mel-2024/gverzicht:
verspreiding-wolf
Jasman etal. 2021
https://www.gov.pl/web/gios/poiis---
Poland 2023 1,686 range: 1,349-2,023 100|Increasing Real - £0v.pl/weh/gios/poils

monitoring-wilka-i-rysia

Table 24 continues the next page
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Table 24 continuation

% of
Wolf population ‘ Year(s)  |Estimate|  Uncertainty  |Details ‘ of range Trend Trend quality  |Reference
Dinaric-Balkan c. 4,700 |
Albania 2023 ???| no robustpopulation estimate available;
Bosnia and Herzegovina 2017-2023 350 SD: 300-400 95| Decreasing Real Boitani eta. 2022
lack of [t
Bulgaria 2019 1,000 Range: 800-1,200 :‘znﬁoff; ar Unknown  |Unknown NA Bulgaria 2019 - Habitat Directive Report
. . . No obvious
Croatia 2018-2019 163| minimum number |genetics 100 change Real Kusak etal. 2019, Kusak et al. 2023
Greece 2023 2,075/ 2,075individuals, 255 packs; minimum 16|Increasing Change in monit|lliopoulos et al. 2021a,b,c, & 2022
Kosovo* 2023 27?7 no population estimates available NA NA
Montenegro 2023 27? no population estimates available NA NA
based on Relative
North Macedonia 2024 315! range: 270-360 Abundance Index in 25/Unknown Gonev 2022 - MESreport
Marovo NP
No obvi
Serbia 2023 700 range: 800-900 expertestimate 0 obvious Real
change
corrected for .
. No obvious
Slovenia 2022/23 117|  95%Cl: 107-125 transboundary 100; change Real Bartol et al. 2023
packs €
Turkey 2023 ???| no recent, robust population estimates <10/NA NA Ambarli etal. 2016
Iberian >2,400 |
Portugal 2019-2021 295| 190 to 400 wolves (based on 60 identified |variable Decreasing Pimenta etal. 2023, Nakamura etal. 2021
Ministry for Ecological Transition 2022;
. 297 packs in 2014; more than 300 packs in Stable / Slight Ministerio de Agricultura Alimenaciony
S| 2012-2014 2,100 100|. Real ) K
pain 2023 increase a Medio Ambiente 2014; Update of wolf packs
ongoing
Italian Peninsul 2,557
Italy 2021 2,557, 95%Cl: 2,127-2,844 first representatlve 35|Increasing Real Gervasi etal. 2024
sampling
Karelian 310
. probability interval: 291-331 individuals or . .
Finland 2023 310] 100|Increasin: Real Heikkinen etal. 2023
42 (40-46) packs e
517
No obvious
: 66- enetics, number of
Norway 2023 67 range: 66-68 g " 100 change Real Svensson etal. 2023
reproductions -
Sweden 2023 450(  95%Cl: 360 - 580 100|Increasing Real
Total (c.) 23,000

3.2.4. Wolverine

Main methods to estimate wolverine populations in Europe

The main methods to obtain population estimates for wolverine are heavily dependent on snow-
tracking and non-invasive genetic analysis, with camera traps providing additional information in
Sweden & Norway, and observations of young of the year in Finland (Table 25).

Table 25: Main monitoring methods for wolverine in Europe. Min = minimum number, Repro = reproduction,
CMR = capture-mark-recapture, Pres = presence, YoY = Young of the Year, Obs = observation

Non-invasive
Camera traps Snow tracking ! v' v Scats | Howling surveys Hunter data
. genetics Expert
Country/Region YoY obs . Other
Min Repro | CMR Min Repro Natal | Track Min CMR | Repro | Repro Pres Obs | Harvest estimate
P P dens | index P P index | data
Wolverine
Finland >75% <10%
Norway 25-50% >75%
Sweden 25-50% >75%
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Most recent population estimates for the wolverine in Europe

The wolverine population in Europe has stayed stable, with a slight increase in the Karelian
population, but no obvious trend in the Scandinavian population (Table 26 & 27).

Table 26: Population trend of wolverines in Europe since the last update in 2016.

Population Countries Estimate Estimate Trend | Comment
2012-2016 2017-2023
Karelian Finland 200 - 250 400 ™ increasing
Scandinavian Finland, 800 - 1,000 900 - stable
Norway,
Sweden
Total (c.) 1,000 - 1,250 1,300 ™

Table 27: Population estimates for the wolverine in Europe by country and population.

Pop Year(s) i Uncertainty Details % range Trend Trend quality  [Reference
Karelian 400
390-504 Bayesian track density on
Finland 2023 400| probabilityinterval | 100|increasing Real Kojola etal. 2023
) X winter transects
for national estimate
900
tof nati Llevel |track densi No obvi
Finland 2023 50 parto na. fonat teve réc ensity on 50 © obvious Real Kojola etal. 2023
estimate winter transects change
Norway 2023 350 reprodductlor;/ natal winter checking of 100 N;J obvious Real
ens (64) female reproductive ;:\‘ anse' Hoglund etal. 2023
Sweden 2023 500| reproductions (91) areas 100/ 0 0BVIoUs Real
change
Total 1,300

3.2.5. Golden jackal

Main methods to estimate golden jackal populations in Europe

The monitoring of golden jackals is largely based on passive, unstructured monitoring (e.g., hunting
bags or incidental camera trapping) and fragmented, irregular active surveys (e.g., howling surveys or
non-invasive genetic analysis of scat samples and saliva from livestock attacks) which prevents a
rigorous estimation of population sizes. Combining hunting bags with expert-based assessments, the
continental population may now number more than 150,000 individuals, with densities in the core
range in the order of one territorial group per 10 km? and locally reaching up to five territorial groups
per 10 km? (Salek et al. 2014).

Most recent population estimates for the golden jackal in Europe

Given the aforementioned limitations and the fact that, once established and breeding, golden jackals
are hard to reduce or eradicate, it is more the expansion of the population ranges that is currently
monitored rather than population numbers or densities. However, population status can be ranked
based on the level of the species establishment.

In the 29 range countries in Europe, the jackal is widespread and breeding in 11 and thought to be
widespread and breeding in another 3, localised with local breeding in 3, has few individuals in 5, and
has the first individuals recorded in 4 countries (Table 27).
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Table 27: Ranking assessment of golden jackal status by country and status.

Country

Population status

Albania

Bosnia & Herzegovina
Bulgaria
Croatia
Greece
Hungary
North Macedonia
Romania
Serbia
Slovakia
Slovenia
Kosovo*
Montenegro
Turkey

Austria
Estonia

Italy

Czech Republic
Germany
Latvia

Poland
Denmark

France
Ukraine - Carpathians

Lithuania
Switzerland
Finland
Norway
Spain

The Netherlands

Widespread and breeding

Widespread and breeding

Widespread and breeding

Widespread and breeding

Widespread and breeding

Widespread and breeding

Widespread and breeding

Widespread and breeding

Widespread and breeding

Widespread and breeding

Widespread and breeding

Thought to be widespread and breeding
Thought to be widespread and breeding
Thought to be widespread and breeding
Localised, locally breeding

Localised, locally breeding

Localised, locally breeding

Few individuals, breeding reported

Few individuals, breeding reported

Few individuals, breeding reported

Few individuals, breeding reported

Few individuals

Few individuals

Few individuals (in the plain part of the
Zakarpattia region)

Few individuals
Few individuals
First individuals
First individuals
First individuals

First individuals
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Ecology Team, P.O. Box 47, NL-6700 AA Wageningen,
The Netherlands

Vertebrate Zoology, Zoology Section of Friulian
Natural History Museum, Udine, Italy.
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Parco Nazionale d'Abruzzo, Lazio, and Molise

French Biodiversity Agency

Service public de Wallonie, Observatoire de la Faune,
de la Flore et des Habitats
(DGO3/DEMNA/DNE/OFFH), Avenue Maréchal Juin,
23 B-5030 GEMBLOUX Belgium

linland Norway University of Applied Sciences,
Department of Forestry and Wildlife Management,
Faculty of Applied Ecology, Agricultural Sciences and
Biotechnology, Campus Evenstad, Anne Evenstad vei
80, NO - 2480 Stor-Elvdal, NORWAY

Biodiversity Research Institute, Oviedo University,
Spain

Divjalabs, Aljazeva ulica 35a, 1000 Ljubljana, Slovenia
University of Ljubljana, Biotechnical Faculty,
Jamnikarjeva ulica 101, 1000 Ljubljana, Slovenia
Estonian Environment Agency, Mustamae tee 33,
Tallinn 10616

University of Torino, Department of Life Sciences and
System Biology

Macedonian Ecological Society, 1000 Skopje, North
Macedonia

NEOM Nature Reserve, Saudi Arabia

Research Institute for Nature and Forest, Herman
Teirlinckgebouw, Havenlaan 88, B-1000 Brussels,
Belgium

CALLISTO Wildlife Society, Velissariou 3, 54640,
Thessaloniki, Greece

Carabinieri Forestali, Gruppo Carabinieri Forestali
VCO, Viale Sant’Anna 75, 28922 Verbania

ALKA WILDLIFE, Lidéfovice 62, 380 01 Pet

Sumava National Park, Vimperk

Progetto Lince Italia, 33018 Tarvisio

Progetto Lince Italia, 33018 Tarvisio

KORA Foundation, Talgut-Zentrum 5, 3063 Ittigen,
Switzerland

Department of Ecology, Faculty of Biology, University
of Warsaw & Association for Nature "Wolf"

Office of Environment, National Administration,
Principality of Liechtenstein

Ecology and Research Association, Dr Mladena
Stojanovi¢a 2, 78000 Banja Luka, Bosnia and
Herzegovina;

Protection and Preservation of Natural Environment in
Albania, Rr. Janos Hunyadi P.32/11, 1019 Tirana,
Albania
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Department of Ecology, Faculty of Biology, University
of Warsaw & Association for Nature "Wolf"
Department of Research & Collections, Natural History
Museum Aarhus, Wilhelm Meyers Allé 10,
Universitetsparken, DK-8000 Aarhus C, Denmark
Faculty of Veterinary Medicine, University of Sarajevo,
Zmaja od Bosne 90, 71000 Sarajevo, Bosnia and
Herzegovina

Regione Val d’Aosta, Assessorato Agricoltura e Risorse
Naturali, Loc. Amerique, 127/A, 11020 Quart (AO
Latvian State Forest Research Institute SILAVA

Latvian State Forest Research Institute SILAVA
Fundacidon Oso Pardo, C/ San Luis 17, 39010
Santander, SPAIN

Macedonian Ecological Society, 1000 Skopje, North
Macedonia

Environmental Protection Agency Montenegro (EPA)

Dipartimento di Scienze Agro-Alimentari, Ambientali e
Animali, Universita degli Studi di Udine, Italy.

Latvian State Forest Research Institute SILAVA

ICNF, Instituto da Conservagao da Natureza e das
Florestas, I.P., Portugal. Av. Dr. Alfredo Magalhdes
Ramalho 1, 1495-165 Algés, Portugal

ALKA WILDLIFE, Lidéfovice 62, 380 01 Pet

Research and Development Institute for Wildlife and
Mountain Resources, 35/B Progresului, Miercurea-
Ciuc & Association for the Conservation of Biological
Diversity (ACDB), 12 lon Creanga, Focsani,

267/A, 7, Moskovskaya str., 224033 Brest, Belarus
School of Biological Sciences, University of Bristol,
Bristol, UK

French Biodiversity Agency

Independent expert, Bad Voesslau, Austria

LUPUS - German Institute for Wolf Monitoring and
Research

Faculty of Veterinary Medicine, University of Zagreb;
OIKON

Slovak Wildlife Society, Liptovsky Hradok, Slovakia
Dipartimento di Scienze Agro-Alimentari, Ambientali e
Animali, Universita degli Studi di Udine, Italy.
Bavarian State Agency for the Environment
(Bayerisches Landesamt fir Umwelt, LfU)

Latvian State Forest Research Institute SILAVA

Institute of Vertebrate Biology, Czech Academy of
Sciences
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(Istituto di Ecologia Applicata (IEA), Via C. Colombo
456, 1-00145 Rome, ITALY

Faculty of Public and One Health, University of
Thessaly, 43100 Karditsa, Greece;

Department of Wildlife Biology and Management &
National Game Management Database, Institute for
Wildlife Management and Nature Conservation,
Hungarian University of Agriculture and Life Sciences
(MATE), H-2100 Go6do6llé, Hungary.

Administration de la nature et des foréts, 81 avenue
de la Gare, L-9233 Diekirch, Luxembourg
Association Biom, Zagreb, 10000, Croatia

Research Institute of Wildlife Ecology, University of
Veterinary Medicine Vienna, Austria

Institute of Nature Conservation Polish Academy of
Sciences

French Biodiversity Agency

Protection and Preservation of Natural Environment in
Albania, Rr. Janos Hunyadi P.32/11, 1019 Tirana,
Albania

KORA Foundation, Talgut-Zentrum 5, 3063 lIttigen,
Switzerland

Divjalabs, Aljazeva ulica 35a, 1000 Ljubljana, Slovenia

Faculty of Veterinary Medicine, University of Zagreb

Faculty of Agriculture and Food Sciences, University of
Sarajevo, Zmaja od Bosne 8, 71000 Sarajevo, Bosnia
and Herzegovina;

University of Ljubljana, Biotechnical Faculty,
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Frankfurt Zoological Society (FZS) & Faculty of
Environment and Natural Resources, University of
Freiburg

BlJ12, Leidseveer 2, NL-3511SB Utrecht, The
Netherlands

Scientific and Practical Center of the National
Academy of Sciences of Belarus for Bioresources

Vytautas Magnus University, Lithuania

Latvian State Forest Research Institute SILAVA

Slovenia Forest Service, Ve¢na pot 2, 1000 Ljubljana,
Slovenia

KORA Foundation, Talgut-Zentrum 5, 3063 Ittigen,
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Macedonian Ecological Society, 1000 Skopje, North
Macedonia
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Department of Ecoscience, Aarhus University, C.F.
Mgllers Allé 8, Building 1110, DK-8000 Aarhus C,
Denmark

PBF, University of Zagreb

University of Gdansk, Faculty of Biology, Department
of Vertebrate Ecology and Zoology, Gdansk, Poland

Faculty of Veterinary Medicine, University of Zagreb

Parco Nazionale d'Abruzzo, Lazio, and Molise

Protection and Preservation of Natural Environment in
Albania, Rr. Janos Hunyadi P.32/11, 1019 Tirana,
Albania

Faculty of Natural Science and Mathematics,
University of Banja Luka, Dr Mladena Stojanoviéa 2,
78000 Banja Luka, Bosnia and Herzegovina

Ecology and Research Association, Dr Mladena
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Founta- Faculty of Veterinary Medicine, University of
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Balkani Wildlife Society, Sofia, Bulgaria, Bul. Dragan
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Estonian Environment Agency, Mustamae tee 33,
Tallinn 10617

KORA Foundation, Talgut-Zentrum 5, 3063 lIttigen,
Switzerland
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Nature Ukraine, 4 Raisy Okipnoi Str., office 170, Kyiv,
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Appendix 2 — Acknowledgements

Country

Acknowledgements

Albania

Sabina Cano; Emir Gjyzeli; Klaudja Koci; Cveta Trajce, Olsion Lama; Protection and
Preservation of Natural Environment in Albania (PPNEA)

Austria

Osterreichzentrum Bar Wolf Luchs; Wolf Project Allentsteig; Large Carnivore Project
Lower Austria, Landesjagdverbande Oberdsterreich, Niederosterreich, Steiermark,
Tirol, Vorarlberg, Karnten, Salzburg; Land Vorarlberg - Schatz; Land Tirol - Moser;
Luchsmonitoring Niederdsterreich & Steiermark - Gerngross/Weingarth-Dachs; Land
Oberdsterreich; Land Niederosterreich; Forstverwaltungen im Mihl- und
Waldviertel; Luchsprojekt Osterreich Nordwest; ALKA wildlife - Minarikova; Stadt
Wien MA 49; Forstverwaltung Weyer

Bosnia and
Herzegovina

Hunting and forestry organizations in the Republic of Srpska and the Federation of
Bosnia and Herzegovina

Bulgaria

Executive Environmental Agency of the Ministry of Environment and Water;
Executive Forestry Agency of the Ministry of Agriculture and Food; WWF-Bulgaria

Croatia

D. Hipolito, local Hunting Associations, Hunting ground managers, Hunters in Croatia

Czech
Republic

Dana Barto$ova; Hana Bednéarova; Vladimir Cech; Barbora Cernd; Barbora Cerna
Bolfikova; Jan Drapak; Rostislav Dvorak; Vaclav Fisr, Jifi Flousekt, Martin Vana;
Michal Feller; Kristyna Fridrichova; Sarka Frybova; Martin Gendiar; Pavel Hulva;
Jakub Laloucek; Stépanka Kadlecova, Vaclav Kocourek; Jan Koranda; Martin Kraus,
Karel Krejci, Jarmila Krojerova; Radek Kricek; Jifi Labuda; Benadik Machcinik;
Karolina Mikslova; FrantiSek Moupic; Jana Némcov3; Stanislav Némec, Katetina
Polednikova, Milena Prokopova, Alena Rojikova; Martin Strnad, Frantiek Sulgan;
Vaclav Tomasek; Ludék Toman; Vlado Trulik & volunteers of Carnivore Tracking
Project, Oldfich Vojtéch; Stépan Zapotocny, plus "all colleagues from the Forest
Administrations and Hunting Societies, and private people who provided own extra
data"; also Lukds$ Zak, Jan Horni¢ek, Tomas Jiinek, Pavla Jiinkova Vymyslickd, Jana
Vorlovda Kortanova, Robert Smutny, Oldfich Vojtéch Jun., Oldfich Vojtéch Sen., Jitka
Znenahlikova, Stépanka Vojtéchova, Vladimir Dvorak

Denmark

www.ulveatlas.dk

Finland

Jaakko Alalantela, Antti Harkala, Leo Korhonen, Esa Leiononen, Reima Ovaskainen,
Seppo Ronkainen, Tapio Visuri (Natural Resources Institute Finland); Finnish Wildlife
Agency

France

Réseau Loup-Lynx, Office Francais de la Biodiversité, Direction Nationale des Grands
Prédateurs Terrestres, Office Francais de la Biodiversité Direction de la Recherche et
Appui Scientifique, Service Conservation et Gestion des Espéces a Enjeux, Brown
Bear Network (about 350 personns who participate to the monitoring of the brown
bear population in France)

Germany

The Federal Documentation and Advisory Centre on wolves & Federal Agency for
Nature Conservation (BfN) based on data provided by the Federal States; for lynx:
Ole Anders, Michael Back, Felix Bocker, Martina Denk, Micha Herdtfelder, Ingrid
Hucht-Ciorga, Ditmar Huckschlag, Elena JeR, Lilli Middelhof, Uwe Miiller,Charlotte
Steinberg, Norman Stier, Jens Teubner, Martin Trost, Hannah Weber, Jana Zschille,
Bavarian State Agency for the Environment (Bayerisches Landesamt fir Umwelt,
LfU)
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Greece

LIFE1ISNAT/GR/1108; LIFE16 IPE/GR/000002; LIFE17NAT/IT/00464;
LIFEL8NAT/GR/00768; LIFE20NAT/NL/01107; National Farmers Insurance
Organization, Department of statistics; Theodoros Kominos (Aristotle University of
Thessaloniki);Vasilliki Margaritopoulou (NECCA); Maria Petridou
(CALLISTO/University of loannina); Themis Nasopoulou (NECCA); Maria Loukidou
(ELGA-NFIO); Eirini Antoniadi (CALLISTO); Georgios Bartzokas (CALLISTO); Evanggelos
Theodosiadis (CALLISTO); Theodora Skartsi (SBP Thrace); Lazarou Yorgos (CALLISTO);
Maria Psaralexi (CALLISTO); Yiannis Tsaknakis(CALLISTO); Thanos Tragos (CALLISTO);
(Prof. Char. Billinis-University of Thessaly/Veterinary School); (Prof. Alex.
Triantafyllidis- Aristotle University of Thessaloniki/School of Biology)

Hungary

Aggtelek National Park Directorate; Bikk National Park Directorate; Duna-Ipoly
National Park Directorate

Italy

Arma dei Carabinieri - CUFAA, Corpo Forestale della Valle d’Aosta, Corpo Forestale
dello Stato della provincia del VCO, Ente di gestione delle Aree protette dell'Ossola,
Provincia del Verbano Cusio Ossola, Parco Nazionale della Val Grande, Dipartimento
di Ecologia - Universita della Calabria, Dept. Anim. Prod. Sci. - Universita di Udine,
Parco Naturale delle Prealpi Carniche, Parco Naturale delle Prealpi Giulie, Parco
Naturale Dolomiti d’Ampezzo, Parco Nazionale delle Dolomiti Bellunesi, Parco
Nazionale del Gran Paradiso, Provincia Autonoma di Trento, Servizio Foreste e Fauna
della Provincia Autonoma di Trento, Fondazione Edmund Mach - FEM, Museo delle
Scienze di Trento - MUSE, Provincia di Belluno, Provincia di Sondrio, Provincia di
Savona, Provincia di Torino — Servizio Tutela della Fauna e della Flora, Provincia di
Udine, Regione Friuli Venezia Giulia, Provincia Autonoma di Bolzano - Ufficio Caccia
e Pesca, Ufficio Parchi Naturali dell’Alto Adige, Universita dell’Insubria, Universita di
Torino; Project LIFE WolfAlps EU - LIFE18 NAT/IT/000972 (all partners and
supporters); All regions, provinces, parks, other bodies who participated to the
National monitoring activities under the Wolf Action Plan, under the ISPRA-MITE
Convention; Istituto Superiore per la Protezione e la Ricerca Ambientale (ISPRA);
Regione Lombardia; Provincia autonoma di Bolzano; Regione Veneto; Regione
Autonoma Friuli-Venezia Giulia; Provincia del Verbano-Cusio Ossola; Regione
Piemonte; Di Domenico Giovanna PNM; lvana Pizzol Ragione Lazio; Alessandro
Rossetti PNMS; Antonio Antonucci PNM; Antonio Monaco RNRMGAG; Sara Marini
PNMS; Paola Morini PRSV; Nicoletta Riganelli PNGSML

Kosovo*

Ministry of Environment and Spatial Planing; Ministry of Agriculture and Forestry

Latvia

llgvars Zihmanis, Valters LUsis, The State Forest Service of Latvia; Gita Strode, Nature
Conservation Board

Lithuania

State Service for Protected Areas under the Ministry of Environment

Luxembourg

Marianne Jacobs

North
Macedonia

Vasko Avukatov, Macedonian Ecological Society

Norway

www.rovdata.no

Poland

State Environmental Monitoring/Ecoinfonet (Chief Inspectorate for Environmental
Protection in Poland), Regional Directorates for Environmental Protection; Institute
of Nature Conservation Polish Academy of Sciences; Pawet Armatys (Gorce National
Park); Weronika Baranowska (University of Warsaw); Magdalena Bartoszewicz
(Ekspertyzy Przyrodnicze); Michat Figura (Association for Nature "Wolf"); Katarzyna
Kiryk (Poleski National Park); Korneliusz Kurek (University of Warsaw); Iga
Kwiatkowska (University Warsaw); Bogustaw Kozik (Pieniny National Park); Katarzyna
Lesner (Larus Fundation); Jan Loch (Gorce National Park); Jerzy Napierata
(Association for Nature ,Wolf); Bartosz Pirga (Bieszczady National Park); Barbara
Pregler (Babia Géra National Park); Maciej Romanski (Wigry National Park); Joanna
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Sanocka-Bielatko (Drawa National Park); Przemystaw Stachyra (Roztocze National
Park); Kinga M. Stepniak (University of Warsaw); Magdalena Tracz (Western
Pomeranian Nature Society); Zenon Wojtas (Magurski National Park); Tomasz
Zwijacz-Kozica (Tatra National Park).

Portugal

Joana Casimiro, Ana Serronha, Jodo Cardoso, Mdnia Nakamura, Helena Rio-Maior,
Raquel Godinho (BIOPOLIS/CIBIO-InBIO); Luis Llaneza, Alberto Marcos Perez
(A.RE.NA Asesores en Recursos Naturales S.L.); Francisco Petrucci-Fonseca, Carla
Borges, Manuel Sampaio, Fernanda Sim&es (Grupo Lobo-Ce3C); Gongalo Ferrdo da
Costa, Catia Paulino (Biolnsigth); Vicente Palacios, Barbara Marti-Domken, Emilio
José Garcia, Sara Roque (ARCA People and Nature, S.L.); Aurora Monzén, Armando
Pereira, Carlos Carneiro (Universidade de Tras-os-Montes); Eduardo Ferreira, Carlos
Fonseca, Tania Bastos, Dario Hipdlito, Rita Torres (Universidade de Aveiro); José
Pereira, Jodo Santos (Palombar); Duarte Cadete, Sara Pinto (Dear Wolf)

Slovakia

All who contributed data to the national hunting information system; staff of the
State Nature Conservancy of the Slovak Republic and other colleagues involved in
projects on bear, wolf and lynx research and monitoring; Slovak Wildlife Society staff,
volunteers and collaborators who participated in data collection and analysis.

Slovenia

Lan Hocevar, Spela Hocevar, Ales Pi¢ulin, Tine Gotar, Jernej Javornik, Andrej Rot,
Hubert Poto¢nik, Jaka Crtali¢, Franc Kljun, lvan Kos, Hunters Society of Slovenia

Spain

Fundaciéon Oso Pardo database, damage to agriculture databases from Asturias and
Castilla y Ledn autonomous regions; Autonomous regions of Galicia, Asturias,
Cantabria, Basque Country, Castilla y Ledn, La Rioja, Madrid, Castilla-La Mancha,
Extremadura, Catalonia and Aragén, Ministry of the Environment (MITECO)

Sweden

www.rovbase.se; Swedish Wildlife Damage Center

Switzerland

Federal Office for the Environment; Cantonal wildlife authorities; Game wardens;
hunters and naturalists, general public who participate in monitoring; Luca Fumagalli
and colleagues (Institut d’Ecologie, Laboratoire de Biologie de la Conservation)

The
Netherlands

BI12

Ukraine

Rostylsav Zhuravchak, Tatiana Kuzmenko, Marco Heurich; Skolivski Beskydy National
Nature Park; Hutsulschyna National Nature Park; Boikivshchyna National Nature
Park; Zacharovanyi Krai National Nature Park; Uzhanskyi National Nature Park;
Cheremoskyi National Nature Park; Carpathian National Nature Park; Carpathian
Biosphere Reserve; Gorgany Nature Reserve; Synevyr National Nature Park;
Verkhovyna National Nature Park; Vyzhnytskyi National Nature Park; Yavorivskyi
National Nature Park; Syniohora National Nature Park; Andriy-Taras Bashta - Institute
of Ecology of the Carpathians, The National Academy of Sciences of Ukraine; Yaroslav
Dovhanych - Carpathian Biosphere Reserve, Ukraine; Maryna Shkvyria - Department
of Scientific Research and International Collaboration, Kyiv Zoo, Ukraine; Yaroslav
Zelenchuk - Verkhovyna National Nature Park, Ukraine; Nelia Koval - Uzhanskyi
National Nature Park, Ukraine; lhor Dykyy — WWF-Ukraine, Ivan Franko National
University of Lviv, Ukraine; Vasyl Derdiuk — Branch "Yasinia Forestry and Hunting
Range" of the State Specialized Forest Enterprise “Forests of Ukraine”.
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Appendix 3 — Selected examples on details concerning mapping and
population estimates

These examples are just meant to illustrate the complexity of the mapping and monitoring methods,
which can never be summarised in a simple overview.

Mapping

Example 1: Italy — Peninsula — wolves (Francesca Marucco)

Cut-off value for modelled probability presence

The distribution map for the Italian peninsular is based on an integrated spatial model, based on the
data collected during a 7-month sampling campaign in 2020-2021 and the method is described in
detail in Aragno et al. 2023 and Gervasi et al. 2024. The distribution map is based on occupancy
probabilities, but for this report had to be converted into a presence / absence map.

To do so, the authors considered that the psi (average occupancy estimate per cell) estimated by the
occupancy model described in Gervasi et al. 2024 has a range that goes from 0.99 — 0.04, related to
an averaged CV per cell. We plotted those values and identified a point where the slope of the curve
changes dramatically, with the accuracy decreasing very quickly as psi decreases. That point, which
graphically is at psi = 0.2 and CV = 0.85, separates these two groups of cells. Therefore, we applied
this cutoff, thereby excluding all cells with psi < 0.2 and CV > 0.85, as cells that do not indicate a
sufficient probability of wolf presence.

Example 2: Switzerland — wolf distribution (Ines Morena)

Small corrections sporadic versus permanent

Permanent: presence confirmed in 23 years in the last 5 to 7 years or reproduction confirmed at least
once within the last 3 years.

Sporadic: (highly fluctuating presence) presence confirmed in <3 years in the last 5 to 7 years.

In some specific areas where there were isolated cells classified as "permanent," we checked whether
the evidence of presence concerned isolated wolves or established isolated wolves (living in an area
for 26 months). We changed those isolated cells to "sporadic" where there was never an established
isolated wolf.

Example 3: Slovenia — lynx mapping (Miha Krofel)
Multiple methods

Main method is systematic camera trapping conducted throughout entire area with reproduction and
about 90% of the species range in the country. Details on camera trapping (grid size etc. available in
Flezar et al. 2023a, 2024). In addition, we are conducting snow tracking and non-invasive genetic
sampling, focused primarily in areas with suspected reproduction of translocated animals. We are
also conducting questionnaires sent to all hunting clubs in the potential species range, which guides
us in where to conduct systematic camera-trapping.
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Population estimates

Examplel: Greece — wolves (Yorgos lliopoulos, CALISTO)

Population estimates based on sampling areas and multiple signs

Monitoring was systematic in 48 sampling areas (10.000 km?) and focused on counting wolf
reproductive packs during late summer after births of the year’s puppies.

Sampling areas were scattered across the country in a stratified manner to include all habitat types
and altitudinal zones.

Multiple methods were used at each site: habitat modelling sign surveys, camera trapping and
howling sessions.

Detection probability of wolf reproduction was high after combination of those methods.

Average size of wolf territories was estimated per sample area (dividing each study area surface with
number of verified wolf packs) and then used for estimation of the total number of wolf packs in the
country after extrapolations.

Average size of reproductive wolf packs was estimated from camera traps including pups of the year
(summing maximum number of adults and maximum number of pups located per pack).

Then, the estimated average number of packs multiplied with the average pack size was used to
estimate wolf population size in number of individuals.

Potential wolf distribution for the period 2017-2023 was estimated with the use of field data and
spatial distribution of wolf livestock depredation events provided by HFIO to 67.000 km?. Actual wolf
distribution for 2023 (occupied area for reproductive wolf packs) is assumed to be 75% of the
potential wolf distribution (i.e. 50.000 km?).

Estimations provided should be considered preliminary and may differ from final estimations after
analyses (occupancy analysis and habitat modelling) and the inclusion of more field data in 2024.

Example 2: Slovakia — wolves & lynx (Robin Rigg, Slovak Wildlife Society)

Extrapolating local densities to obtain national estimates

The official report with hunters' statistics for the 2023 season is available online
(http://www.forestportal.sk/wp-content/uploads/2024/06/Polovnicka-statisticka-rocenka-SR-
2023.pdf). It includes hunting ground-based estimates of LC distribution areas which can be used to
calculate national estimates based on the densities in a reference area in Liptov. To do so, we used
three different extrapolation approaches.

Wolves

Method 1: extrapolation from density in model area

We (Slovak Wildlife Society in collaboration with colleagues at the University of Ljubljana Biotechnical
Faculty) conduct annual non-invasive genetic monitoring in a model area (Liptov). We have CMR
estimates of wolf numbers in this area for every year except 2021. | used these estimates and the
total area of hunting grounds (PR) to calculate an estimate of wolf density in Liptov. | then used these
density estimates, and the total wolf distribution area as reported by hunters to estimate the total
number of wolves in Slovakia by year. For 2023 the result is 722 (Table 1).
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Table 1: Extrapolation of wolf densities from study area to national level — method 1.

Wolf range Liptov ‘ Wolf range Slovakia

Year Wolf . Wolf density /  Size National
numbers Size (km2) 100 km2 (Km?) wolf

Genetic CMR numbers
2017 57 1,903 3.00 18,326 549
2018 53 1,878 2.82 17,807 503
2019 34 1,933 1.76 18,673 328
2020 58 1,933 3.00 19,155 575
2021 NA 1,973 NA 19,395 NA
2022 48 2,007 2.39 19,421 464
2023 72 2,007 3.59 20,136 722

Method 2: recalibration of hunter-based estimates for each year separately

Secondly, | compared our genetic CMR estimates with hunters' estimates for the same area ("JKS
Liptov" and then calculated the difference as a coefficient ("JKS/CMR") which | then used to
recalibrate hunters' estimates for the whole country ("JKS SR"). The result for 2023 is 674 (Table 2).

Table 2: Extrapolation of wolf numbers from study area to national level — method 2.

Wolf range Liptov study area Wolf range Slovakia

Year nuv::::rs JKS Liptov Coefficient JKS SR JKS SR/
Genetic CMR count (JKS/CMR) count coefficient

2017 57 293 5.14 2621 510
2018 53 284 5.36 2561 478
2019 34 249 7.32 2786 380
2020 58 295 5.09 3099 609
2021 NA 354 NA 3291 NA
2022 48 370 7.71 3606 468
2023 72 436 6.06 4082 674

Method 3: recalibration of hunter-based estimates using mean coefficient +/- SE

Finally, instead of calculating a coefficient for each year separately, as above, | calculated a mean
coefficient for 2017-2023 (= 6.11 SE +/- 0.47) and used this to recalibrate hunters' estimates for the
whole country (Table 3). The result for 2023 is 668 (SE: 620 - 723).

So, my conclusion is that a reasonable estimate for 2023 based on available data is approx. 700
individuals (668 - 722 being the range of estimates obtained using the 3 methods described).
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Table 3: Extrapolation of wolf numbers from study area to national level — method 3.

JKSSR/
Year JKS SR mean (-SE) (+SE)
coefficient
2017 2621 429 398 464
2018 2561 419 389 454
2019 2786 456 423 494
2020 3099 507 471 549
2021 3291 538 500 583
2022 3606 590 548 639
2023 4082 668 620 723
Lynx

| went through available sources of lynx density estimates to recalculate estimates of lynx numbers in
Slovakia. | found camera trap-based SCR estimates from 7 different study areas in Slovakia, with a
mean density estimate of 1.11 (SE 0.13) independent lynx per 100 km? of suitable habitat (Table 4).

Table 4: Lynx densities in 7 study sites in Slovakia.

Lynx
Year Study area density SE
/100 km2
2016-2017 Muranska planina 1.47
2017-2020 mean Beskydy 0.55
2017-2020 mean Javorniky 0.84
2017-2020 mean Kysuce 1.53
2017-2018? Strazovské vrchy 0.97
2018-2019 Veporské vrchy 1.2
2019-2020 Vtacnik 1.18
Mean 1.11 0.13

Using the hunting ground-based map for the total distribution area, | calculated density-based
estimates of numbers by year (Table 5).

Table 5: Lynx numbers based on average lynx numbers from CMR estimates.

Lynx distribution

N lynx in Slovakia

Year area Slovakia (km?) (Distribution .area X SE
average density)
2017 21,070 233 28
2018 20,109 222 26
2019 20,365 225 27
2020 21,023 232 28
2021 21,051 233 28
2022 20,785 230 27
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| also used a second method: comparing SCR estimates with hunters' estimates in study areas and
recalibrating hunters' estimates on the national level. For this, | found 5 different study areas for
which the hunter error was mentioned (hunters' estimate / SCR estimate; Table 6).

Table 6: Correction factor for hunter estimates based on CMR estimates.

Correction factor CF

Year Study area (hunters' estimate /
SCR estimate)

2013-2014 Stiavnicke vrchy 5.6
2014-2015 Velka Fatra 6.9
2016-2017 Muranska planina 6.3
2018-2019 Veporské vrchy 11.7
2019-2020 Vtacnik 8.3

Mean 7.8

Recalibrating the national hunter estimate using the mean correction factor (CF) of 7.8 (min 5.6, max
11.7), | obtained annual estimates for numbers of lynx in Slovakia (Table 7), which are similar to those
obtained using the density-based method.

Table 7: Lynx estimates for Slovakia based on hunter observations and the CMR correction factor.

Hunter H-unter Hunt. est. / | Hunt. est.
Year . estimate / .
estimate max CF / min CF
mean CF
2017 1,768 228 151 316
2018 1,649 213 141 294
2019 1,688 218 144 301
2020 1,723 222 147 308
2021 1,804 232 154 322
2022 1,743 225 149 311
2023 1,819 234 155 325

Sources/references for lynx densities:

Kubala J. et al. (2017) Robust monitoring of the Eurasian lynx Lynx lynx in the Slovak Carpathians
reveals lower numbers than officially reported. Oryx, doi:10.1017/S003060531700076x.

Smolko P. et al. (2018). Lynx monitoring in the Muranska Planina NP, Slovakia and its importance for
the national and European management and conservation of the species. Technical report. DIANA
— Carpathian Wildlife Research, Banska Bystrica, Slovakia, 30 pp.

Kubala J. et al. (2019). Monitoring of Eurasian Lynx (Lynx lynx) in the Vepor Mountains and its
importance for the national and European management and species conservation. Technical
report.

Kubala J. et al. (2020). Monitoring rysa ostrovida (Lynx lynx) v Strazovskych vrchoch a jeho vyznam
pre narodny a eurdpsky manazment a ochranu druhu. Technicka sprava. [Monitoring of lynx (Lynx
lynx) in StraZzov Mountains PLA and its importance for national and European management and
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species protection. Technical report]. Obcianske zduzenie DIANA — Vyskum karpatskej fauny,
Banska Bystrica, Slovensko. (in Slovak)

Kubala J. et al. (2020). Eurasian lynx (Lynx lynx) monitoring in the Vtaénik Mountains and its
importance for the national and european management and conservation of the species.
Technical report. Technical university in Zvolen, Zvolen, Slovakia, 26 pp.

Dula M. et al. (2021). Multi-seasonal systematic camera-trapping reveals fluctuating densities and
high turnover rates of Carpathian lynx on the western edge of its native range. Scientific Reports
11:9236.

Example 3: Bulgaria — bear (Diana Zlatanova, Faculty of Biology, Sofia University)

Bear tracking transects for population trend

This monitoring with measuring footprints for estimating individual animals has many flaws such as
subjectivity in the measurement; control for the error margins during measurements or recording the
locations of the tracks; the participants in the monitoring are not always properly trained; etc.
Additionally, the climatic conditions in the last few years (dry autumn, when the monitoring is
conducted) contribute to a very low track encounter rate introducing additional errors in the trend
assessment.
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Appendix 4 — Online Questionnaire Mapping (simplified)
LCIE — Update of distribution maps for Eurasian lynx, wolf, brown bear, and
wolverine in Europe

w. A

B spocace

I Fiosence, staeus urcenan
Country f reghon:

BACKGROUND:

For the EU Commission contract N° 09.0201/2023/907799/SER/ENV.D.3 “Support for Coexistence
with Large Carnivores”, the Large Carnivore Initiative for Europe (LCIE) has been subcontracted,
among other tasks, for task “B.4 Update of the distribution maps” which encompasses: Updating the
distribution maps (permanent & sporadic) of wolf, brown bear, European lynx, and golden jackal
using the latest available data for the period 2017 — 2022/23 for the whole EU and adjacent non-EU
countries on the level of 10x10 km grid cells (ETRS89-LAEA)with a stronger focus on data quality for
each 10 x 10 km cell. LCIE will use the opportunity to also update the population numbers and
include the wolverine in the update.

What is new, is that this time we will have to produce two maps:

e Map 1showing large carnivore presence (which cells have carnivore presence)
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e Map 2 showing data quality (which of the presence cells are based on confirmed signs and
which are based on extrapolation or soft information)

This questionnaire has 20 questions and will take about 20-30 minutes to fill. It is relevant for the
mapping part of the LC status update and asks about data types, sources, and mapping details. The
information will be summarised in a meta-document which will be provided together with the
updated distribution maps.

Please fill one questionnaire for each species for each country (or region, where data sources and
mapping methods vary widely).

Data identifying part

Name:

Country:

Email address:

Full affiliation:

1. What species are you reporting on? Please, fill a different form for each
species in your country/region

(1) O Eurasian lynx
2 O Wolf

3) O Brown bear
@ QO Wolverine

5) QO Golden Jackal

2. What part of the country are you reporting on here? If different people fill
in for different parts of the country or monitoring varies fundamentally
between different regions, please fill in a separate form for each area.

(1) O Known species range of the entire country

2 QO Other:
Spatial and temporal scale of range monitoring

3. What time period does your species presence map cover?
(1) Q2017 -2022/23
2 Q Other:
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4. When does the monitoring period for the species start and end?

5. At what time intervals is species presence monitored?
1) O Annually

2) QO Cumulative over a regular time period

3) Q Irregular / opportunistic

@@ QO Other:

6. At what spatial extent is the species range monitored?
(1) O Entire known range

2) Q Entire known range but via rotating monitoring areas

3) QO Only in certain reference areas

4 Q Other:

7. Approximately what % of the known species range is monitored by actively
looking for species presence to confirm the range:

8. Approximately what % of the known species range is monitored by
opportunistic monitoring:
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INFO ONLY - Data base for maps - recap on "presence" categories for
your information

We will use the following presence categories, which are derived from the SCALP criteria for lynx in
the Alps (Molinari-Jobin et al. 2012) but supplement them with two additional data quality
information:

1. Confirmed presence signs

e Category 1 (C1): “Hard facts”, verified and unchallenged large carnivore presence signs (e.g.
dead animals, DNA, verified camera trap images);

e Category 2 (C2): “Confirmed signs”, large carnivore presence signs controlled and confirmed
by a large carnivore expert (e.g. trained member of the network), which requires
documentation of large carnivore signs; and

2. Extrapolated confirmed presence signs

e Category “buffered”: Confirmed presence signs with a buffer around them based on well
documented/ published methods.

e Category “modelled”: confirmed presence signs and modelling based on habitat suitability
and/or proximity criteria based on well documented/published methods. For areas of poor
coverage and infrequent monitoring, we will also include:

3. Unconfirmed presence signs - ideally this category is only included where monitoring is extremely
fragmented

e Category 3 (C3): Unconfirmed category 2 large carnivore presence signs and all presence
signs such as sightings and calls which, if not additionally documented, cannot be verified.

e Category “Soft”: Extrapolation of large carnivore presence based on interviews
questionnaires, and media coverage from 2017-2022/23

e Category "Past presence": Documented presence from the past (but no older than from
2010) and no indication that the situation has changed.
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9. What documented signs of the species do you accept as confirmed
presence? (basically, SCALP criteria 1 & 2 or an equivalent)

10. On what type of spatial data is your presence data based on?

(1) QO Presence is based on the location of confirmed presence signs which were overlaid with the 10
x 10 grid

2) Q Presence is based on buffered confirmed presence signs which were overlaid with the 10 x 10
grid

Please describe buffer size and reason/reference for the size:

3) O Presence is based on confirmed presence signs and modelling based on habitat suitability
and/or proximity criteria which were overlaid with the 10 x 10 grid

Please provide model details and reference:

@) QO Presence is based on larger areas (e.g. hunting grounds) with confirmed presence signs (e.g.
hunted individuals) which were overlaid with the 10 x 10 grid

Did you use a cut-off value for intersection (e.g, > 10% overlap with 10x10 cell):

5) QO Presence in part of the range is based on unconfirmed presence signs, or assumed presence
based on interviews, questionnaires, and media reports, or documented past presence (this past
presence cannot be older than from 2010)

Please provide a short description of the unconfirmed / soft data you used:
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INFO ONLY - Presence status - recap on "presence status" categories
for your information

We will again aim for presence maps where we can distinguish between two presence levels:

e Permanent = suggesting an established population which is reproducing
e Sporadic = suggesting only occasional presences of dispersers or lone individuals

Where this distinction is not possible, but presence has been confirmed, we will use

e Present = no information about the presence status possible

However, finding a common definition that fits all monitoring circumstances is difficult and the
distinction will in parts require expert assessment. Here are the most common scenarios from the last
mapping round:

1) For countries where the known annual species range is monitored annually, the distinction
between permanent and sporadic can be made based on how reliably the species was detected in a
cell over the 5—7-year monitoring period:

e Permanent = presence confirmed in > 3 years in the last 5 - 7 years OR reproduction
confirmed at least once within the last 3 years

e Sporadic (highly fluctuating presence) (presence confirmed in <3 years in the last 5 years OR
in <50% of the time)

2) For countries where the probability of species presence is modelled based on present signs in
combination with habitat parameters and distance rules, the distinction between permanent and
sporadic can be made based on the probability of presence value. As models used for different
populations will vary in their approach, the cut-off values for permanent, sporadic, and absent need
to be defined by the national/population level species experts together with the modeller.

3) For countries where the known range is covered cumulative over a 5-7-year period (period since
last update), other criteria need to be used such as: comparison to presence in a cell (or adjacent
cells) when the same area was monitored last, or buffers around cells with confirmed reproduction to
delineate permanent presence from sporadic presence.

However, where monitoring is too fragmented and infrequent so that and no reasonable distinction
between permanent and sporadic can be made, just use the category “present” for cells of confirmed
presence.

In general, telemetry data of long-distance dispersers out of the known range and once off
documentation of individuals outside the known range should be categorised as sporadic presence.
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11. What criteria did you use to distinguish between permanent and sporadic
presence?

(1) QO Use of re-occurring presence (presence confirmed in > 3 years in the last 5 - 7 years in a cell)
and/or reproduction confirmed at least once within the last 3 years

2) QO Use of modelled probability of species presence using a certain cut-off value (see 11b)
3) Q Other criteria were used to distinguish between permanent and sporadic (see 111b)

@ O No distinction was made, and cells were defined as “present” because monitoring is too
fragmented and infrequent for making a reasonable distinction between permanent and sporadic
presence

11b. Please describe briefly how the distinction between permanent and
sporadic was done:

Trend of species range

12. Has the method to produce species presence map change since the last
reporting for 2012-2016?

1 O No

@) O Yes, please explain:

13. Are there recent official maps of the species distribution range which vary
clearly from your map?

1) O No

) O Yes, please explain why and in which way are they differing:

14. How is the trend in the species distribution since 2012-2016?

1) Q Increasing

20 O No obvious change

(5) QO Fluctuating

3) QO Decreasing

4 QO Unknown

15. In your opinion, is the trend real or more likely a result of changed
monitoring methods?

1) O Real

2) Q Different method

3) Q Different environmental conditions

@ Q Other
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Main monitoring method for the species

16. How much of the species known range is approximately mapped with
these method(s)?

Not <10% 10-25% 25-50% 50-75% >75%
relevant

Dead animals (hunting, culling,
traffic, other)

Non-invasive genetics
Camera traps

GPS tracking

Active snow tracking
Howling surveys

Family group monitoring (natal
dens, family groups, female
bears with coys)

Confirmed presence signs such
as kills and tracks (SCALP C2
equivalents)

Damage statistics (consisting of a
mix of confirmed and non-
confirmed records)

Unconfirmed presence signs

Questionnaire surveys &
interviews

Past presence signs based on
confirmed signs (but not older
than from 2010)

Other

16a. Please describe your other method
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Data source and data provider part

17. Which publications best describe range the current monitoring in your
country/region? Please, list reference with DOI for published papers and
provide link to reports where available. Please use a ;" at the end of each
reference.

18. Who needs to be listed as co-author in the report and potential
subsequent publication? Please, list with full name and affiliation in the
online document at: LINK

19. Who needs to be acknowledged as data provider? Please, list with full
name and affiliation.

20. Do you have any additional comments:

Thank you!
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Appendix 5 — Online Questionnaire Population estimates (simplified)

LCIE — Update on large carnivore status in Europe

BACKGROUND:

For the EU Commission contract N° 09.0201/2023/907799/SER/ENV.D.3 “Support for Coexistance
with Large Carnivores”, the Large Carnivore Initiative for Europe (LCIE) has been subcontracted,
among other tasks, for task “B.4 Update of the distribution maps”. LCIE will use the opportunity to
also update the population numbers.

This questionnaire has 27 questions and will take about 30 minutes to fill. The information will be
summarised in report together with the updated distribution maps.

Please fill one questionnaire for each species for each country (or region, where data sources and
mapping methods vary widely).

You can abort data entry any time and the data already filled will be saved. You can return to your
guestionnaire via the individual link you received by e-mail from SurveyXact.
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Data identifying part

Name:
Country:
Email address:

Full affiliation:

What species are you reporting on? Please fill a different form for each
species in your country/region

(1) QO Eurasian lynx
2) O Wolf

3) O Brown bear
@ QO Wolverine
5) O Golden jackal

Population estimate for the species in your country

We will ask for population estimates at national level and where relevant also for population
estimates for population segments in your country which belong to different populations as defined
by the LCIE.

However, if you only report for a specific region of your country, you can select this option in the first
guestion and will not be asked for national estimates.

1. What part of the country are you reporting on here? If different people fill
in for different parts of the country or monitoring varies fundamentally
between different regions, please fill in a separate form for each region.

(1) O Entire country - national population

2) Q Specific region (please list name):
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2a. What is the most recent population estimate for the species in your
country/region?

Region

Year estimated

Population estimate

Unit of estimate (e.g., Individuals, packs)

Measure of uncertainty (e.g., range, 95% Cl, SD, SE, minimum
number)

If relevant, conversion factor to number of individuals, else type
IINOII

How much of the species known range is approximately
monitored (in %)?

2b. How is the current trend of the species population (since 2016)?
1) QO Increasing

2) QO Fluctuating

3) O No obvious change

@) Q Decreasing

(5) QO Unknown (please comment)

2c. Do you believe that the population trend since 2016 is real or an artefact
of changes in monitoring or management?

(1) O The trend reflects a real population change

20 O The trend is an artefact of changes in monitoring

3) QO The trend is due to changes in management

@@ QO Unknown (please comment)

2d. What are the most recent relevant publications / report supporting the
species’ population estimate(s) in your region? Please list references or links

to reports. Please write a ;" after the end of each reference or link.
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Just for INFO - Sub-national estimates of population segments
belonging to different European populations as defined by LCIE —

This section is only relevant if you have more than 1 population in your country. The following main
populations have been delineated by LCIE :

e Eurasian Lynx (11 populations): Alpine, Balkan, Baltic, Bohemian-Bavarian-Austrian,
Carpathian, Dinaric, Harz Mountain, Jura, Karelian, Scandinavian, Vosges-Palatinian

e Brown bear (10 populations): Alpine, Baltic, Cantabrian, Carpathian, Central Apennine,
Dinaric-Pindos, East Balkan, Karelia, Pyrenean, Scandinavian

e Wolf (9 populations): Alpine, Baltic, Carpathian, Central European, Dinaric-Balkan, Italian
Peninsula, NW Iberia, Scandinavia, Karelia

e Wolverine (2 populations): Karelian, Scandinavian

e Golden jackal (4 populations): Adriatic, Continental, Pelopennese, Samos

anis lupus populations Ursus artos populations

only ::r:nannnt cells) W f6) I.f _— E%i%? silan lynX ) (only pe::anem cells) B rown b ear

Baltic
Carpathian

Central European

(Zele]

1 canis upus
IUCN SIS1 region:
Europe

IUCN SIS1 region:
[ evrope
Missing/excluded:

7

IUCN SIS1 regions:
Europe.

Missing/excluded:

Missing/excluded:

Legend Wolverine populations 2 W l .

: I it cell
Ppulations (only permanent cells) § “’; :::"I"e"e" colls) olverine
9 Adriatic B e
I Continental =
I Peloponnese EOO
Il samos [ cuioguio

IUCN SIS1 region:

EOO [ urope

Canis aureus

IUCN SIS1 region
[] Europe

h'w

~

Figure showing the population delineation used for the 2012-2016 update.
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4. How many different populations — as defined by LCIE — of the species are
found in your country?

(1) QO Only 1 population - no need for further details
2) O 2 populations
3) QO 3 populations
@) O 4 populations

If available, please provide data on the population size of the different population segments in your
country:

8. Your population estimates represent what time period of the year? More
than 1 answer is possible

(1) O Population estimate in winter (before the next generation is born)

(2 U Population estimate in summer (after the new generation was born)

3) U Population estmate before the hunting season

(4 O Population estimate after the hunting season

(5) U Information is collected throughout the year

9. Is there any population-level transboundary cooperation in monitoring the

species along shared boundaries with neighboring countries? If so, Please
briefly describe, else write "no".

10. Do you have an estimates of the number of individuals shared with
neighbouring countries (to avoiding double counting cross-border
individuals)? If so, Please briefly describe, else write "no".

11. Are there any recent population-level population estimates available,
which correct for double counting transboundary individuals? If so, Please
briefly describe, else write "no".
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Main monitoring method for the species

12. What is the main monitoring method to obtain population estimates and
how much of the species range is approximately monitored with this method
(% area)?

<10% 10-25% 25-50% 50-75% >75%

Camera traps: Minimum
number of individuals

Camera traps: Detection
of reproductive units

Camera traps: Capture-
Mark-Recapture estimate
of population size

Snow tracking: Minimum
number of individuals

Snow tracking: Detection
of reproductive units

Snow tracking: Natal den
counts

Snow tracking: Track
count index

Non-invasive genetics:
Minimum number of
individuals

Non-invasive genetics:
Capture-Mark-Recapture
estimate of population
size

Scat surveys: Identify
rendezvous sites

Howling surveys: Confirm
reproduction

Howling surveys: Confirm
presence

Observations: Detection
of reproductive units
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(observations of young of
the year / family groups)

Observations: Hunter
observation index

Hunting bag: population
reconstruction based on
age / sex structure of
harvest

Expert «guestimate»

Other

12a. Please describe your other method

13. Any additional comments on monitoring?

Management

14. Is there an official management plan, action plan, or strategy?
1 O No

2) Q Yes, please add reference and link

15. Is there an official goal for the size of the population?

1) O No

2 QO Yes

3) QO Don't know

16. What is the population size goal?

17. How is the population size goal interpreted?
(1) O Minimum population size

2) O Maximum population size

3) O Not clarified

@@ O Other
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18. Is there any formal transboundary cooperation in management?
1) O No
@2 O Yes

19. What is the nature of the transboundary agreement? If possible, provide
reference or links.

20. Is the conservation status of the species in your country officially classified
as being in favourable conservation status (FCS)?

1 QO Yes
2 O No

3) O Not relevant (Non-EU country) / Don't know

21. How has the favourable conservation status defined and what method
was used to define it? If possible, provide reference or links.

Data source and data provider part

Please use online spreadsheet: LINK

24. Do you have any additional comments:

Thank you!
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Appendix 6 — Most recent publications on population and range
estimates

Albania

??7?7?, ????. Feasibility study on enhancing connectivity conservation in the PONT Focus Region:
Albania and North Macedonia - Description of the selected Connectivity Conservation Areas.
Habitat model Balkan lynx and brown bear, Annex to a report.

Catsadorakis, G., Alexandrou, O., Dimidjijevski, D., Hoxha, B., Koutseri, I., Melovski, D., Mertzanis, G.,
Petridou, M., Shyti, I., Stojanov, A., Trajce, A., 2021. Jackal status in Prespa basin.
https://www.researchgate.net/publication/350912059

Bego, F.,, Trajce, A., Hoxha, B., 2022. Results on the small, medium and large mammal presence and
distribution obtained by sherman and camera-trapping surveys in Gjirokastra region, Albania.
PPNEA report. http://dx.doi.org/10.13140/RG.2.2.21207.55202

Hoxha, B., Lama, O., Trajce, A., 2021. Support to the management of protected areas in border region
of Albania, Kosovo, North Macedonia in monitoring of endangered species. PPNEA report.
http://dx.doi.org/10.13140/RG.2.2.19529.83045

Hoxha, B., Nezaj, M., Shyti, |., Trajce, A., 2023. Results of the Balkan Lynx Intensive Camera Trapping
Survey -Winter/ Spring 2023, conducted in Munella Nature Park and its surrounding areas, Puka-
Mirdita Region. PPNEA report. https://www.researchgate.net/publication/380029684

Melovski, D., Shumka, S., Brajanoska, R., Jovanovska, D., Trajce, A., Nakey, S., Avukatov, V., Hoxha, B.,
Melovska, N., Custerevska, R., Cveta Trajce, M.T., Ajola Mesiti Slavcho Hristovski, Pavlov, A., Koci,
K., Zhebo, A.S.E., Pandurska-Dramikjanin, F., Mahmutaj, E., Velevski, M., 2022. Feasibility study on
enhancing connectivity conservation in the PONT Focus Region: Albania and North Macedonia -
Description of the selected Connectivity Conservation Areas. PPNEA report,
http://dx.doi.org/10.13140/RG.2.2.31490.08641

PPNEA - Protection and Preservation of Natural Environment in Albania. 2024. Facebook group.
https://www.facebook.com/ppnea

Skrbinek, T., Jelen&i¢, M., Konec, M., Hoevar, S., Pazhenkova, E., Gonev, A., 2021. Analysis of
noninvasive genetic samples from brown bears (Ursus arctos) from the transboundary Prespa
Basin. Report, University of Ljubljana, Biotechnical Faculty & Macedonian Ecological Society.

Trajce, B.H.A,, Shyti, I., Lama, O., 2021. Results of the Balkan Lynx Extensive Camera trapping Survey —
Winter/ Spring 2021, Albania. PPNEA report, http://dx.doi.org/10.13140/RG.2.2.31490.08641.

Alps

Hulva, P., Collet, S., Barankova, L., Valentova, K., Srutova, J., Bauer, H., Gahbauer, M., Mokry, J.,
Romportl, D., Smith, A.F., Vorel, A., Zyka, V., Nowak, C., Cerna Bolfikova, B., Heurich, M., 2024.
Genetic admixture between Central European and Alpine wolf populations. Wildlife Biology.

Marucco, F., Reinhardt, 1., Avanzinelli, E., Zimmermann, F., Manz, R., Poto¢nik, H., Cerne, R., Rauer,
G., Walter, T.,, Knauer, F., Chapron, G., Duchamp, C., 2023. Transboundary Monitoring of the Wolf
Alpine Population over 21 Years and Seven Countries. Animals 13. 10.3390/ani13223551

Molinari-Jobin, A., Kéry, M., Marboutin, E., Marucco, F., Zimmermann, F., Molinari, P., Frick, H.,
Fuxjiger, C., Wolfl, S., Bled, F., Breitenmoser-Wiirsten, C., Kos, I., Wolfl, M., Cerne, R., Miiller, O.,
Breitenmoser, U., 2018. Mapping range dynamics from opportunistic data: spatiotemporal
modelling of the lynx distribution in the Alps over 21 years. Animal Conservation 21, 168-180.
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Molinari-Jobin, A., Urs, B., Breitenmoser, C., Rok, C., Drouet-Hoguet, N., Fuxjager, C., Kos, 1., Krofel,
M., Marucco, F., Molinari, P., Naegler, O., Rauer, G., Sindic¢i¢, M., Igor, T., Tijana, T., Woelfl, M.,
Woelfl, S., Zimmermann, F., 2021. SCALP: Monitoring the Eurasian lynx in the Alps and beyond.
CATnews Special Issue 14 Autumn 2021.

SCALP, 2024. Status and Conservation of the Alpine Lynx Population (SCALP) Monitoring reports and
maps 2005 -2019. https://www.kora.ch/?action=get file&id=113&resource link id=514

Wolf Alpine Group, 2023. The wolf Alpine population in 2020-2022 over 7 countries; Technical
report for LIFE WolfAlps EU project LIFE18 NAT/IT/000972, Action C4;
https://www.lifewolfalps.eu/wp-

content/uploads/2023/05/C4 WAG Deliverable C4 2020 2022.pdf

Wolf Alpine Group, 2022. The integrated monitoring of the wolf alpine population over 6
countries. Technical report for LIFE WolfAlps EU project LIFE18 NAT/IT/000972, Action A5;
https://www.lifewolfalps.eu/wp-content/uploads/2022/05/A5 Deliverable Monitoring-
Standards-of-the-Wolf-alpine-population-1.pdf

Austria

3Lynx, 2018. Transnational toolbox for population-level lynx monitoring. Interreg 3Lynx;
https://programme2014-20.interreg-central.eu/Content.Node/3Lynx.html

Belotti, E., Engleder, T., WoOIfl, S., Minarikova, T., Volfova, J., Bufka, L., Gahbauer, M., Weingarth-Dachs,
K., Schwaiger, M., Gerngross, P., Bednarova, H., Strnad, M., Heurich, M., Rodekirchen, A., Wolfl,
M., Polednik, L., Zdpotoény, S., Zschille, J., 2023. Lynx Monitoring Report for the Bohemian-
Bavarian-Austrian Lynx Population in 2019/2020. Report prepared within the 3Lynx project,
funded by Interreg CENTRAL EUROPE programme. https://programme2014-20.interreg-
central.eu/Content.Node/D.T2.2.2-Lynx-Monitoring-Report-BBA-LY19-FINAL.pdf

Engleder, T., Fuxjager, C., 2014. Annual distribution maps Lynx Austria.
https://www.luchsfachleute.at/downloads-links

Hatlauf, J., Bocker, F. 2022. Recommendations for the documentation and assessment of golden jackal
(Canis aureus) records in Europe. BOKU Reports on Wildlife Research and Wildlife Management
27:1-36.

Hatlauf, J. 2022. Der Goldschakal im Lavanttal — Projektbericht 2022. [The golden jackal in the Lavant
Valley - Project Report 2022.] Hrsg.: Goldschakalprojekt, Institut fiir Wildbiologie und
Jagdwirtschaft (IWJ), Universitat fir Bodenkultur Wien. 1-12.

Hatlauf, J. 2024. Statusbericht Goldschakal in Osterreich [Update status report golden jackal in
Austria](in prep).
Hocevar, L., Flezar, U., Krofel, M., 2020. Overview of good practices in Eurasian lynx monitoring and

conservation. INTERREG CE 3Lynx report. University of Ljubljana, Biotechnical Faculty, Ljubljana.

Osterreichzentrum Bar Wolf Luchs, 2024. Monitoringstandards fiir den Wolf in Osterreich,
Grundlagen und Empfehlungen (Standards for the monitoring of wolves in Austria, principles and
recommendations). Osterreichzentrum Bar, Wolf, Luchs. Version 2024. https://baer-wolf-luchs.at/

Rau, R., Selimovic, A., 2024. Statusbericht Wolf 2023: Situation des Wolfs in Osterreich (Report on the
Status of the Wolf in Austria 2023). Osterreichzentrum Bar, Wolf, Luchs. https://baer-wolf-
luchs.at/wp-content/uploads/2024/08/0eZ-Statusbericht-Wolf-2023-1.pdf

Selimovic, A., Rauer, G., 2023. Statusbericht Wolf 2021 - 2022: Situation des Wolfs in Osterreich
(Report on the Status of the Wolf in Austria 2021-2022). Osterreichzentrum Béar, Wolf, Luchs.
https://baer-wolf-luchs.at
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Belarus

Belarus, M.o., 2024. Mammals of Belarus, 2017—2024 at 50 x 50 km grid.
https://mammals.by/atlas/index

Smith, A. F,, Ciuti, S., Shamovich, D., Fenchuk, V., Zimmermann, B., & Heurich, M. 2022. Quiet islands
in a world of fear: Wolves seek core zones of protected areas to escape human disturbance.
Biological Conservation, 276, 109811. https://doi.org/10.1016/j.biocon.2022.109811

Belgium

Institute for Nature and Forest Research, 2024. Wolf Monitoring Maps for Flanders per monitoring
year. https://www.vlaanderen.be/inbo/de-wolf-in-vlaanderen/wolf/

La biodiversité en Wallonie, 2024. Online maps for wolves in Wallonia.
http://biodiversite.wallonie.be/fr/les-loups-wallonie.htmI?IDC=6456

Bosnia and Herzegovina

Trbojevié, 1., 2017. Distribution of Grey wolf (Canis lupus L., 1758) in Bosnia and Herzegovina. Bulletin
of Faculty of Forestry, University of Banja Luka 1.

Trbojevié, 1., Pasic, J., Brix, M., Stevanovi¢, O., Trbojevié, T., 2020. Population status, protection and
management of the brown bear (Ursus arctos) in the Republic of Srpska - human dimension (in
Serbian with English abstract). Glasnik Sumarskog fakulteta Univerziteta u Banjoj Luci (Bulletin of
Faculty of Forestry, University of Banja Luka) 1, 57-74.

Trbojevi¢, I., Penezi¢, A., Kusak, J., Stevanovi¢, O., Cirovi¢, D., 2020. Wolf diet and livestock
depredation in North Bosnia and Herzegovina. Mammalian Biology 100, 499-504.

Trbojevié, T., Trbojevic, 1., Sekuli¢, Z., Stevanovié, O., Deki¢, R., Perovi¢, A., 2020. Lynx in the Dinaric
Mountains of Bosnia and Herzegovina and western Montenegro. Rufford Balkan and East
Conference 2020, International Rufford Small Grants Conference, 10 October 2020. Sarajevo,
Bosnia and Herzegovina.

Trbojevié, 1., Trbojevi¢, T., Malesevi¢, D., Krofel, M. 2018. The golden jackal (Canis aureus) in Bosnia
and Herzegovina: density of territorial groups, population trend and distribution range. Mammal
Research, 63, 341-348. https://doi.org/10.1007/s13364-018-0365-1

Trbojevié, T. 2020. Status zlatnog Sakala (Canis aureus L., 1758) i potreba za planom upravljanja
populacijom u Bosni i Hercegovini. [The status of the golden jackal (Canis aureus L., 1758) and the
need for a population management plan in Bosnia and Herzegovina]. Master thesis. Faculty of
Ecology, Independent University of Banja Luka. (in Serbian)

Bulgaria

Bulgaria, 2020. Habitat Directive Art. 17 reporting for 2013-2018
https://cdr.eionet.europa.eu/bg/eu/art17/envxhyhkg/

Ministry of Environment and Waters, 2023. National report on the requirements and protection of
the environment in the Republic of Bulgaria - 2021. Part of Biological Diversity and National
Ecological Network.[In Bulgarian] https://eea.government.bg/bg/soer/2023/5BR.pdf

Spassov, N., Ignatov, A., Mihaylov, T., 2023. New evidence for the recent presence of the lynx, Lynx
lynx (Linnaeus), in Western Stara Planina Mountains, Bulgaria. Historia naturalis bulgarica 45(3),
53-56.

Serbezov, R., Spassov, N., 2023. Status and Numbers of the Brown Bear (Ursus arctos L.) in Bulgaria.
Animals (Basel) 13(8), 1412.
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Carpathians

Hacklander, K., Frair, J., lonescu, O., 2021. Large Carnivore Monitoring in the Carpathian Mountains.
BOKU-Reports on Wildlife Research & Game Management;
http://www.carpathianconvention.org/tl files/carpathiancon/Downloads/03%20Meetings%20and
%20Events/Working%20Groups/Biodiversity/12%20meeting/BOKU%20Report%20LC%20Carnivor
e%20Monitoring.pdf

Croatia

Gomercié, T., M. Sindici¢, D. De Angelis, I. Topli¢anec, Kusak, J., 2023. Procjena parametara potrebnih
za ocjenu stanja ocuvanosti risa i revizija referentnih vrijednosti (Parameter estimation necessary
for the assessment of the state of lynx conservation and the revision of reference values). OPKK
projekt ,,Razvoj sustava pracenja stanja vrsta i staniSnih tipova“ - GRUPA 6: ,,Izrada i razvoj
programa pracenja za velike zvijeri s ja¢anjem kapaciteta dionika sustava pracenja i izvjescivanja“.
Veterinarski fakultet Sveucilista u Zagreb.
https://www.haop.hr/sites/default/files/uploads/dokumenti/2024-
05/Plan_upravljanja_risom s akcijskim planom s Odlukom.pdf

Huber, D., Bis¢an, A., Relji¢, S., Domazetovié, Z., Frkovié, A., Majnari¢, D., Majié¢-Skrbinsek, A., Sindicic,
M., Sprem, N., Modri¢, M., Liposcak, M., Zugli¢, T., 2019. Plan gospodarenja smedim medvjedom
(Ursus arctos L.) u Republici Hrvatskoj (Management plan brown bear (Ursus arctos L.) in the
Republic of Croatia). Ministarstvo poljoprivrede, Monistarstvo zastite okolisa i energetike, Zagreb.
https://poljoprivreda.gov.hr/UserDocsImages/dokumenti/sume/gospodarenje divljaci/Plan%20go
spodarenja%20medvijedom%202019 final.pdf

Kusak, J., Hipolito, D., Angelis, D.D., L. Sver, G.G., 2023. Procjena parametara potrebnih za ocjenu
stanja oCuvanosti vuka i revizija referentnih vrijednosti (Estimation of parameters required for
assessment of wolf conservation status and revision of reference values). OPKK projekt ,, Razvoj
sustava praéenja stanja vrsta i staniSnih tipova“ - GRUPA 6: ,,Izrada i razvoj programa pracenja za
velike zvijeri s jatanjem kapaciteta dionika sustava praéenja i izvjeséivanja“. Veterinarski fakultet
SveuciliSta u Zagrebu, 97 str. - OPKK project "Development of the monitoring system of species
and habitat types" - GROUP 6: "Creation and development of monitoring programs for large
animals with strengthening the capacity of the stakeholders of the monitoring and reporting
system". Veterinary Faculty of the University of Zagreb.

Czech Republic

JirkQi, M., Dostal, D., Robovsky, J., Salek, M., 2018. Reproduction of the golden jackal (Canis aureus)
outside current resident breeding populations in Europe: evidence from the Czech Republic.
Mammalia, 82(6), 592-595.

Kutal, M., Kafka, P., Tomasek, V., Flousek, J., Benes, J., Kutalova, L., Vana, M., Bojda, M., Krojerova, J.,
Polednik, L., Bufka, L., Minarikova, T., Volfova, J., Belotti, E., Polednikova, K., 2017. Occurrence of
large carnivores — Lynx lynx, Canis lupus, and Ursus arctos — and of Felis silvestris in the Czech
Republic and western Slovakia in 2012—-2016 (Carnivora). Lynx, n. s. (Praha) 48, 93-107.
https://doi.org/110.2478/lynx-2017-0006

Dinaric mountains

Marsden, K., Soli¢, A., Huber, D., Rottger, C., Froese, I., Schmidt, J., 2022. Large Carnivores in the
Dinarides: Management, Monitoring, Threats and Conflicts - Establishing a transnational exchange
platform for the management of large carnivores in the Dinaric region — Background Report —.
BfN-Skripten 617. https://www.bfn.de/publikationen/bfn-schriften/bfn-schriften-617-large-
carnivores-dinarides-background-report
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Frank, J., Tovmo, M. 2023. Inventering av lodjur 2023. Bestandsovervaking av gaupe i 2023.
Bestandsstatus for store rovdyr i Skandinavia (Monitoring results of lynx in 2023). Bestandsstatus
for stora rovdjur i Skandinavien. Nr 2-2023. 36 s (Lynx monitoring results winter 2022/2023 in
Sweden and Norway)

Hoglund, L. & Tovmo, M., 2023. Inventering av jarv 2023. Bestandsovervaking av jerv i 2023.
Bestandsstatus for store rovdyr i Skandinavia (Monitoring results of wolverine in 2023).
Bestandsstatus for stora rovdjur i Skandinavien. 3 —2023. ISBN 978-82-426-5140-2

Milleret, C., Dupont, P., Brgseth, H., Flagstad, @., Kleven, O., Kindberg, J., Bischof, R., 2023. DNA-
basert overvaking av den skandinaviske jervebestanden 2023. (DNA-based estimates of wolverine
density, abundance, and population dynamics in Scandinavia, 2014—2023.). NINA Report 2386;
https://brage.nina.no/nina-
xmlui/bitstream/handle/11250/3107776/ninarapport2386.pdf?sequence=1&isAllowed=y

Milleret, C., Dupont, P.,, Brgseth, H., Flagstad, @, Kleven, O., Kindberg, J., Bischof, R., 2023. Estimates
of wolverine density, abundance, and population dynamics in Scandinavia, 2014— 2023 — MINA
fagrapport 89.

ROVBASE, 2024. Interactive online maps of Bear, Wolf, Lynx, and Wolverine distribution.
https://www.rovbase.se/

Wabakken, P., Svensson, L., Maartmann, E., Nordli, K., Flagstad, @., Danielsson, A., Cardoso Palacios,
C., Akesson, M. 2024. Bestandsovervaking av ulv vinteren 2023-2024. Inventering av varg vintern
2023-2024 (Monitoring results of wolf in the winter 2023-2024). Bestandsstatus for store rovdyr i
Skandinavia. Bestandsstatus for stora rovdjur i Skandinavien 1-2024.

Switzerland

KORA, 2024. Distribution and Abundance Lynx, Wolf, Bear, Golden Jackal - annual maps and
abundance estimates. https://www.kora.ch/en/species

KORA, 2024. Annual report (in French & German). KORA Report;
https://www.kora.ch/de/aktuell/kora-jahresbericht-2023-jetzt-verfuegbar-689

Hatlauf, J., Hacklander, K. 2022. Wildtiermanagement — Wolf. Vergleichende Bestandsszenarien fir
den Wolf in der Schweiz und Handlungsvorschlage fiir ein praxisorientiertes Wolfsmanagement in
den Schweizer Gebirgskantonen (Wildlife Management — wolf. Comparative population scenarios
for the wolf in Switzerland and proposals for action for practice-oriented wolf management in the
Swiss mountain cantons). Projektbericht, Institut fiir Wildbiologie und Jagdwirtschaft (IWJ)
Universitat fir Bodenkultur Wien, 1-111

Turkey

Ambarli, H., Ertirk, A., Soyumert, A., 2016. Current status, distribution, and conservation of brown
bear (Ursidae) and wild canids (gray wolf, golden jackal, and red fox; Canidae) in Turkey. Turkish
Journal of Zoology 40, 944-956.

Ukraine

Cherepanyn, R.M., Vykhor, B.l., Biatov, A.P., Yamelynets, T.S., Dykyy, I.V., 2023. Population dynamics
and spatial distribution of large carnivores in the Ukrainian Carpathians and Polissya. Biosystems
Diversity 31, 10-19. https://doi.org/10.15421/012302
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Cherepanyn, R., Vykhor, B., Yamelynets, T. 2023. Large carnivore monitoring and human-wildlife
conflicts prevention in the Ukrainian Carpathians. Carpathian Future — Critical transition.
International 7th Forum Carpaticum. Poland, Krakow, 160-161.
https://doi.org/10.5281/zen0d0.8406207

Dykyy, LV., & Shkvyria, M. G. 2015. Brown bear (Ursus arctos): Problems of conservation and studying
of population in Ukraine. LTD SIKGroup Ukraine, Kyiv (in Ukrainian). https://savewild.org/wp-
content/uploads/2023/09/Dykyy-Shkvyria-et-al.-2015.pdf

Gashchak, S., Barnett, C. L., Beresford, N. A., Paskevych, S., Wood, M. D. 2022. Estimating the
population density of Eurasian lynx in the Ukrainian part of the Chornobyl exclusion zone using
camera trap footage. Theriologia Ukrainica, 23: 47—65. http://doi.org/10.15407/TU2307

Kudrenko, S., Fenchuk, V., Vollering, J., Zedrosser, A., Selva, N., Ostapowicz, K., Beasley, J.C., Heurich,
M., 2023. Walking on the dark side: Anthropogenic factors limit suitable habitat for gray wolf
(Canis lupus) in a large natural area covering Belarus and Ukraine. Global Ecology and
Conservation 46. https://doi.org/10.1016/j.gecco.2023.e02586

Palmero, S., Smith, A.F., Kudrenko, S., Gahbauer, M., Dachs, D., Weingarth-Dachs, K., Kashpei, I.,
Shamovich, D., Vyshnevskiy, D., Borsuk, O., Korepanova, K., Bashta, A.T., Zhuravchak, R., Fenchuk,
V., Heurich, M., 2023. Shining a light on elusive lynx: Density estimation of three Eurasian lynx
populations in Ukraine and Belarus. Ecol Evol 13, e10688. https://doi.org/10.1002/ece3.10688

Smith, A.F., Kasper, K., Lazzeri, L., Schulte, M., Kudrenko, S., Say-Sallaz, E., Churski, M., Shamovich, D.,
Obrizan, S., Domashevsky, S., Korepanova, K., Bashta, A., Zhuravchak, R., Gahbauer, M., Pirga, B.,
Fenchuk, V., Kusak, J., Ferretti, F., Kuijper, D.P., Schmidt, K., Heurich, M., 2024. Reduced human
disturbance increases diurnal activity in wolves, but not Eurasian lynx. Global Ecology and
Conservation, e02985. https://doi.org/10.1016/j.gecco.2024.e02985

Vykhor, B., Dykyy, I., Tymochko, S., Franchuk, M., Khojetskyy, P., Cherepanyn, R., Yamelynets, T. 2022.
Lynx, bear and wolf monitoring methods. WWF-Ukraine (in Ukrainian).
http://doi.org/10.5281/zen0do.7533788

Zagorodniuk, I., Rizun, E., 2022. Eurasian lynx (Lynx lynx) in the Ukrainian Polissia: a biogeographical
analysis. Theriologia Ukrainica, 24, 104-119. http://doi.org/10.15407/TU2410

Zhyla, S., 2021. The Eurasian lynx (Lynx lynx) in the Ukrainian Polissia: state of population and
conservation issues. Theriologia Ukrainica, 21: 91-108. http://doi.org/10.15407/TU2108
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Appendix 7 — Most recent management / action plans
Albania

Bego, F., 2007. The Brown Bear (Ursus arctos) Action Plan-Albania. Republic of Albania Ministry of
Environment, Forest and Water Administration;
https://www.researchgate.net/publication/269095567 The Brown Bear Ursus arctos Action Pl
an-Albania

Bego, F., 2007. The Lynx (Lynx lynx) Action Plan-Albania. Republic of Albania Ministry of Environment,
Forest and Water Administration;
https://www.researchgate.net/publication/269095597 The Lynx Lynx lynx Action Plan-Albania

Austria

Landeribergreifende Koordinierungsstelle fir Barenfragen, 2005. Managementplan Braunbar
Osterreich (Management plan Brown bear Austria). Revised edition 2005, WWF Austria, Vienna.
https://www.tirol.gv.at/fileadmin/themen/land-
forstwirtschaft/agrar/LWSJF/Grosse Baeutegreifer/1 Managementplan-Braunbaer-

OEsterreich.pdf
Osterreichzentrum Bar Wolf Luchs, 2021. Wolfsmanagement in Oesterreich - Grundlagen und

Empfehlungen (Wolf Management in Austria - Basics and Recommendations). Verein
Osterreichzentrum Bar, Wolf, Luchs. Version 2024. https://baer-wolf-luchs.at/

Belgium

Everaert, J., Gorissen, D., Van Den Berge, K.G., J., Mergeay, J., Geeraerts, C., Van Herzele, A,,
Vanwanseele, M.-L., D’hondt, B., Driesen, K., 2018. Wolvenplan Vlaanderen - Versie 7 augustus
2018 (Wolf plan for Flanders - version 7 August 2018). (Versie 7 augustus 2018. Rapporten van het
Instituut voor Natuur- en Bosonderzoek 2018 (70). Instituut voor Natuur- en Bosonderzoek,
Brussel. https://publicaties.vlaanderen.be/view-file/27970

Schockert, V., Fichefet, V., Licoppe, A., 2020. Aktionsplan fiir ein ausgewogenes Zusammenleben von
Mensch und Wolf in der Wallonie (Action plan for a balanced co-existence of humans and wolves
in Wallonia). SPW ARNE; http://biodiversite.wallonie.be/servlet/Repository/?1D=42332

Bosnia and Herzegovina

Zubic, G., Markovic, B., Mrdenovic, D., Stjicic, Z., Paprica, B., Seka, Z., Dragomirivic, A.-A., Radosevic,
D., 2023. Brown bear management plan in the Republic of Serbia (in Bosnian). Ministry of
Agriculture, Forestry, and Water Management - Center for the Environment;
https://czzs.org/multimedia/publikacije/biodiverzitet-i-zasticena-podrucja/#flipbook-df 24935/1/

Bulgaria

Tsingarska-Sedefcheva, E., Spasova V., Gavrilov, G., Valchev, K., 2022. Action Plan for the European
Wolf (Canis lupus lupus L.) in Bulgaria 2022-2031 (in Bulgarian). Ministry of Agriculture, Food, and
Forest - Forest Executive Agency.
https://www.moew.government.bg/static/media/ups/tiny/%D0%9D%D0%A1%D0%97%D0%9F/Pla
nove%20za%20deistvie/AP Canis%20lupus 2022-2031 Adopted.pdf

Spasov, N., Serbezov, R., Dutsov, A., Georgiev, K., Boryana, Mihova, Ignatov, A., 2023. Action Plan for
Brown Bear Conservation (Ursus arctos Linnaeus, 1758) in Bulgaria 2024-2033 (in Bulgarian).
Ministry of Education and Culture.
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https://www.moew.government.bg/static/media/ups/tiny/filebase/Nature/Biodiversity/Protected
specie/Action Plans/AP ANIMALS/Mammalia/AP Ursus%20arctos 2024 2033.pdf

Croatia

Huber, D., Bis¢an, A., Relji¢, S., Domazetovic, Z., Frkovi¢, A., Majnarié¢, D., Maji¢-Skrbinsek, A., Sindicic,
M., Sprem, N., Modri¢, M., Liposcak, M., Zugli¢, T., 2019. Plan gospodarenja smedim medvjedom
(Ursus arctos L.) u Republici Hrvatskoj (Management plan brown bear (Ursus arctos L.) in the
Republic of Croatia). Ministarstvo poljoprivrede, Monistarstvo zastite okolisa i energetike, Zagreb.
https://poljoprivreda.gov.hr/UserDocsImages/dokumenti/sume/gospodarenje divljaci/Plan%20go
spodarenja%20medviedom%202019 final.pdf

Sindici¢, M., Strbenac, A., Okovi¢, P., Huber, D., Kusak, J., Gomer¢ié, T., Slijepéevié, V., Vuksié, 1., Majié-
Skrbinsek, A., §tahan, Z., 2010. PLAN UPRAVLJANJA RISOM U REPUBLICI HRVATSKOJ Za razdoblje
od 2010. do 2015. Prema razumijevanju i rjeSavanju klju¢nih pitanja u upravljanju populacijom risa
u Republici Hrvatskoj (Lynx management Plan of the Republic of Croatia for the period 2010 to
2015 - Torwards understanding and solving key issues in the management of the lynx in the
Republic of Croatia). DrZavni zavod za zastitu prirode, Zagreb;
https://mingo.gov.hr/UserDocsImages/NASLOVNE%20FOTOGRAFIJE%201%20KORI%C5%A0TEN1%2
OLOGOTIPOVI/doc/plan_upravljanja _risom u republici hrvatskoj za razdoblje od 2010 do 201

5.pdf

Strbenac, A., Kusak, J., Huber, ., Jeremié, J., Okovi¢, P., Majié-Skrbingek, A., Vuksi¢, I., Katusi¢, L.,
Desnica, S., Gomercié, T., Biséan, A., Zec, D., Grubesi¢, M., 2010. PLAN UPRAVLJANJA VUKOM U
REPUBLICI HRVATSKOJ Za razdoblje od 2010. do 2015. Prema razumijevanju i rjeSavanju kljucnih
pitanja u upravljanju populacijom vuka u Republici Hrvatskoj (Wolf Management Plan of the
Republic of Croatia for period from 2010 to 2015. Towards understanding and solving key issues in
the management of the wolf population in the Republic of Croatia). Drzavni zavod za zastitu
prirode, Zagreb.
https://mingo.gov.hr/UserDocsimages/NASLOVNE%20FOTOGRAFIJE%201%20KORI%C5%A0TEN1%2
OLOGOTIPOVI/doc/plan_upravljanja vukom u republici_hrvatskoj za razdoblje od 2010 do 20

15.pdf

Czech Republic

Ministerstvo Zivotniho prostiedi CR: Program péce o vlka obecného, 2020:
https://www.navratvlku.cz/download/439/program pece o vlka.pdf (Ministry of Environment of
the Czech Republic: Management plan for grey wolf)

Czech Ministry of Environment et al., 2020. Conservation Strategy for the Bohemian-Bavarian-
Austrian Lynx population. 3Lynx project; https://programme2014-20.interreg-
central.eu/Content.Node/BBA-Lynx-Conservation-Strategy.pdf

Denmark

Danish Environmental Protection Agency, 2014. Forvaltningsplan for ulv i Danmark (Management
plan for wolf in Denmark). Danish Environmental Protection Agency.
https://mst.dk/publikationer/2014/juni/forvaltningsplan-for-ulv-i-danmark
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Estonia

Environmental board of Estonia, 2022. Suurkiskjate: hundi, ilvese ja pruunkaru kaitse ja ohjamise
tegevuskava 2022-2031 (Large carnivores: wolf, lynx and brown bear conservation and
management action plan 2022-2031). Environmental board of Estonia.
https://keskkonnaamet.ee/sites/default/files/documents/2022-
02/Suurkiskjate%20kaitse%20ja%200hjamise%20tegevuskava%202022-2031.pdf

Finland

Ministry of Agriculture and Forestry, 2019. Management Plan for the Wolf Population in Finland.
Ministry of Agriculture and Forestry, Helsinki.
https://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/161867/MMM 2019 26.pdf

Ministry of Agriculture and Forestry, 2021. Management Plan for the Lynx Population in Finland.
Ministry of Agriculture and Forestry, Helsinki.
https://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/163610/MMM 2021 24.pdf

Ministry of Agriculture and Forestry, 2022. Management Plan for the Bear Population in Finland.
Ministry of Agriculture and Forestry Helsinki.
https://julkaisut.valtioneuvosto.fi/handle/10024/164411

France

Direction régionale de I'Environnement de 'Aménagement et du Logement, 2023. Plan d’actions Ours
brun 2018-2028 (Action Plan for the Brown bear 2018-2028). Direction régionale de
I’Environnement, de ’Aménagement et du Logement. https://www.occitanie.developpement-
durable.gouv.fr/plan-d-actions-ours-brun-2018-2028-a26396.html?lang=fr

MINISTERE, TRANSITION, D.L., ECOLOGIQUE, COHESION, E.D.L., DES TERRITOIRES, 2024. Plan National
d’Actions 2024-2029 Loup et activités d'élevage (National Action Plan 2024-2029 Wolf and
livestock activities). https://www.ecologie.gouv.fr/sites/default/files/PNA%20Loup.pdf

Gatti, S., 2022. Plan National d’Actions en faveur du Lynx boréal (Lynx lynx): rétablir le Lynx dans un
état de conservation favorable en France (2022-2026) (National Action Plan for the lynx (Lynx
lynx): establish the lynx in a favorable state in France 2022-2026)). OFB, France.
https://biodiversite.gouv.fr/projet-pna/wp-content/uploads/PNA Lynx boreal.pdf

Germany

Bayerisches Staatsministerium fiir Umwelt Gesundheit und Verbraucherschutz, 2007.
Managementplan Braunbaer in Bayern Stufe 1 (Management plan brown bear in Bavaria, stage 1).
Bayerisches Staatsministerium fir Umwelt, Gesundheit und Verbraucherschutz, Munich, Germany.
https://www.bayern-wild.de/fileadmin/sn config/mediapool/Bilder/monitoring-und-
management/managementplaene/Managementplan-Baer.pdf

Federal Agency for Nature Conservation, In press. National Strategy for the lynx in Germany. BfN-
Skripten; not published, yet.

Federal states of Germany, 2007-2022. 13 individual Mamanagement Plans for the Wolf: BB 2019, BY
2019, BW 2022, HE 2015, MV 2010, NI 2022, NW 2016, RP 2015, SH 2010, SL 2015, SN 2014, ST
2017, TH 2013. DBBW, https://www.dbb-
wolf.de/Wolfsmanagement/bundeslaender/managementplaene

Ministerium fir Umwelt Energie Erndhrung und Forsten Rheinland-Pfalz, 2016. Managementplan fuer
den Umgang mit Luchsen in Rheinland-Pfalz (Managemenent plan for the lynx in Rhineland-
Palatinate). Ministerium fur Umwelt, Energie, Erndhrung und Forsten Rheinland-Pfalz.
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https://mueef.rlp.de/fileadmin/mulewf/Publikationen/Managementplan fuer den Umgang mit
Luchsen in RLP.pdf

Kock, W., Kuchta, L., 2017. Wolfsmanagement in Deutschland. Natur und Recht 39, 509-517.
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