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A. MONITORING METHODOLOGY OF WOLF
I. INTRODUCTION
The current wolf monitoring methodology was developed on the basis of the
existing wolf monitoring methodology (Jędrzejewski et al. 2010) which has been
modified by Bojarska et al. (2016) and the experience gained during the
implementation of the project of the Chief Inspectorate of Environmental Protection
(CIEP) [Główny Inspektorat Ochrony Środowiska (GIOŚ)] entitled "The pilot
monitoring of wolf and lynx in Poland implemented under the State Environmental
Monitoring" [“Pilotażowy monitoring wilka i rysia w Polsce realizowany w ramach
Państwowego Monitoringu Środowiska”] co-financed by EU funds under the
Operational Programme Infrastructure and Environment [Program Operacyjny
Infrastruktura i Środowisko] 2014-2020. In addition to determining the current
conservation status of the wolf and lynx and providing data for reporting to the
European Commission, the aim of the project was to improve monitoring
methodologies, including bringing into wolf monitoring, the assessment of its number
based on the results of genetic identification of individuals. Based on these studies,
the population density ("population" parameter indicator) was determined at individual
monitoring sites. As part of the project, the data obtained through electronic
questionnaires from Forest Districts of the National Forest Holding "State Forests"
(State Forests National Forest Holding) [Państwowe Gospodarstwo Leśne Lasy
Państwowe, PGL LP] and national parks were the basis for determining the
distribution of the species in the country. Changes were also introduced to the
assessment of the habitat fragmentation indicator and the road density indicator.
Moreover, the methodology proposes the introduction to wolf monitoring of a method
of counting pellet-group of ungulates' in order to determine the availability of the food
base of this predator (one of the indicators of the habitat).

II. DESCRIPTION OF MONITORING STUDIES
1. The concept of species monitoring
According to the proposal of Bojarska et al. (2016), which was previously
described by Śmietana (2013) as a method of assessing the distribution and number
of wolves in the country, wolf monitoring should be carried out at two levels: (1)
nationwide, which aims to determine the distribution of the species on a national
scale, and (2) local, the purpose of which is to obtain detailed information about the
population and habitat statuses at selected monitoring sites.
2. Monitoring at the national level - monitoring of species distribution
The aim of the monitoring carried out on a national scale is to provide the data
necessary to determine the conservation status of the species at the biogeographical
region level for the purposes of the report submitted to the European Commission
pursuant to Art. 17 of the Habitats Directive. Monitoring at the national level should
be carried out in cooperation with the PGL LP, national parks, the Regional
Directorates for Environmental Protection [Regionalne Dyrekcje Ochrony
Środowiska, RDOŚ] and the Polish Hunting Association [Polski Związek Łowiecki,
PZŁ]. The agreement concluded on August 8, 2017 between the CIEP and the
General Director of the State Forests [Dyrektor Generalny Lasów Państwowych,
DGLP] ensures the provision of basic data for wolf monitoring throughout the country.
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According to this agreement, PGL LP undertook to provide the following information
on an annual basis:
1) presence of wolf/lynx in the Forest District (yes/no),
2) frequency of the wolf/lynx in the Forest District (regular/sporadic),
3) number of adult wolf/lynx individuals in the Forest District,
4) number of lynx family groups in the total area of the entire Forest District,
5) the number of young individuals of the lynx in groups in the total area of the
entire Forest District,
6) occurrence of the wolf/lynx in each Forest District,
7) the exact location where the wolf/lynx was observed (live and dead
individuals separately),
8) the way of observing the occurrence of a wolf/lynx (direct observation,
tracks, scat, breeding dens, marking, howling, the remains of a prey, the cause of
death of dead individuals),
9) wolf/lynx food base (results obtained using the drive counts method),
10) date of the observation and the name of the observer.
As part of the wolf and lynx monitoring pilot project, the above data was
communicated by the Forest Districts PGL LP via an electronic questionnaire. In the
same way, data from national parks and forest experimental station were also
obtained. Then the database was supplemented with the data of the Polish Hunting
Association on the presence or absence of a wolf in individual hunting districts.
These data were provided in the form of a spreadsheet. As information on the
occurrence of a species is collected only for the purpose of mapping the species
distribution, it is proposed to limit the scope of the survey data provided. In order to
determine the distribution of the wolf/lynx on a national scale, it is sufficient to provide
only the data contained in points 1, 7, 8 and 10 of the above-mentioned agreement.
Species distribution study
As part of wolf monitoring, it is recommended to collect data on the presence
of the wolf via online forms (electronic survey). The wolf presence survey form should
contain the following items:
1) name and adress data of the institution providing the information,
2) general information about the presence or absence of the species in the managed
area
3) Specific observstion data including:
- observation location. It is advisable to give the exact geographic coordinates of the
presence of a wolf. The location should be determined using a GPS receiver or
determined from a map. Where this is not possible, please give the name of forestry
number of department, comune, county or name of locality and plot number
according to the land register or indicate a place on a shared online map.
- the method of determining the presence of a wolf (type of observation) – direct
observations of living individuals, found dead individuals (with the cause
of death), individuals registered on camera traps, and found tracks, scat, remains of
wild prey, farm animals killed by wolves, place of breeding and heard wolves howling.
The proposed survey form is included in annex no 2. The online survey should
be directed to all Forest Districts of the PGL LP, Forest Experimental Station, national
parks and RDOŚ. Institutions surveyed should be allowed to enter data on an
ongoing basis in order to avoid workloads and to provide information from
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retrospectives. If a wolf is found in a place where this species has not been recorded
before, it is recommended to provide appropriate photographic documentation, if
possible (photographs of individuals or traces of their presence, or video material).
The survey should be carried out by the contractor (coordinator) of the national
monitoring of wolf distribution, who should have many years of experience in
conducting field research (scientific or monitoring).
Data for the preparation of an up-to-date species distribution map should
cover the period from May 1 to April 30 of the following year. The survey data
concerning this period should be submitted by June 30, in accordance with the
current agreement between CIEP and DGLP. The survey should be conducted every
year. The collected survey data should be organized in the form of a database.
Simultanously to data collecting via online survey, it is recommended to collect
data on the occurrence of wolf in individual hunting districts (controlled hunting
zones, game shooting districts) on an annual basis. These data, should be obtained
from the Polish Hunting Association (leased grounds and Game Breeding Centers
[Ośrodki Hodowli Zwierzyny – OHZ] managed by the PZŁ), the General Directorate
of the State Forests (OHZ managed by the PGL LP) and other institutions, including
research centers and commercial entities, managing hunting districts.
Data collected on the basis of an online survey on the occurrence of wolf from
Forest Districts and RDOŚ should be compared with the data from hunting districts
(wolf occurs/wolf does not occur) using GIS tools. Priorly, all observations from the
survey that do not have exact localization, should be given geographic localization for example designate centroids of forest departments. Comparing the data from the
online survey with the data on hunting districts, the data should be consistent. If the
survey data indicate the presence of the species in a given area, and the data from
hunting districts do not confirm it, such survey data should be treated carefully.
Disagreement is recommended to be clarified (they may, for example, be entered by
mistake) by contacting the institution that provided the data. If it is impossible to
confirm the presence of a wolf, such data should be rejected. The species distribution
map should be prepared in a 10 × 10 km square grid of the European Environment
Agency, i.e. in the same reference grid in which the species distribution and range
maps are prepared for the purposes of the report submitted to the European
Commission pursuant to Art. 17 of the Habitats Directive. Species distribution maps
should be prepared every three years, separately for each period (from May 1 to April
30). The map should show the areas of constant and sporadic occurrence of the wolf
in a 10 × 10 km square grid. The area of constant occurrence of the species should
be considered those squares of the grid within which, during a given monitoring
period, at least three wolf observations were found, and the time interval between the
first and the last observation is not less than 6 months. Squares where the presence
of a wolf was found, but the observations do not meet the above criterion, proposed
to be considered as areas of sporadic occurrence of the species.
3. Monitoring of the species at monitoring sites
A wolf's site should be understood as an area such as a forest complex or
mountain range, where the wolf's presence is permanent (see above). Detailed
monitoring studies aimed at assessing the status of local wolf populations and their
habitats are performed at selected sites. These sites are called monitoring sites and
should be evenly distributed in the area of the species' constant occurrence in the
country.
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As part of the pilot wolf and lynx monitoring, monitoring studies of the wolf and
its habitats were carried out at minimum 10 monitoring sites. The research should be
repeated on these sites in subsequent monitoring cycles. In addition, due to the
expansion and strengthening of the species in the areas west of the Vistula River, it
is proposed to increase the number of monitoring sites in this area. However, due to
the fact that lynx monitoring is carried out in the Puszcza Piska, it is proposed to also
monitor wolf at this site, as part of the research is common for both species. Each
monitoring sites should be compact areas and their boundaries should be delineated
on the basis of easily recognizable linear landscape elements, i.e. field-forest border,
public roads, railway lines, large rivers or water reservoirs. It is recommended to
monitor the wolf at least 10 sites in the continental region (Bory Dolnośląskie,
Puszcza Notecka, Pomorze Środkowe, Bory Tucholskie, Puszcza Piska, Puszcza
Augustowska, Puszcza Knyszyńska, Puszcza Białowieska, Roztocze i Puszcza
Solska and Lasy Świętokrzyskie) and 3 sites in the Alpine region (Bieszczady, Beskid
Sądecki, Beskid Żywiecki i Śląski) (Figure no 1). The area of the monitoring sites
range from 769 to 2 319 km2 (Table no 1). Detailed maps of each monitoring sites
can be found in annex no 7. As far as financial and organizational possibilities are
concerned, additional monitoring sites may be designated. The greater the number of
monitoring sites, the more accurate the assessment of the wolf population on a
national scale, carried out for the purposes of the report on the implementation of the
Habitats Directive. Prospective additional monitoring sites should include: Puszcza
Rzepińska, Puszcza Drawska, Lasy Wałeckie, Bory Stobrawskie, Puszcza
Napiwodzko-Ramucka, Lasy Sobiborskie. In order to ensure the comparability of the
monitoring results, the size of the area of new monitoring sites should be in the range
of size of the minitoring sites listed in tabele no 1.
The research at each monitoring sites should be repeated at least once every
six years. Field studies should be carried out under the supervision of wolf monitoring
coordinators at monitoring sites. Coordinators should have many years of experience
in field research (research or monitoring) on the wolf. Field work performed as part of
wolf monitoring at monitoring sites should be carried out by trained persons with
completed natural science education (field observers).
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Figure no 1. The location of wolf monitoring sites against the species distribution in Poland
according to the 2019 report to the European Commission. 1) Bory Dolnośląskie, 2) Puszcza
Notecka, 3) Pomorze Środkowe, 4) Bory Tucholskie, 5) Puszcza Piska, 6) Puszcza
Augustowska, 7) Puszcza Knyszyńska, 8) Puszcza Białowieska, 9) Lasy Świętokrzyskie, 10)
Roztocze i Puszcza Solska, 11) Beskid Żywiecki i Śląski, 12) Beskid Sądecki 13) Bieszczady.
The red line marks the boundary between continental biogeographic region (above the line)
and the Alpine region (under the line).
Table no 1. List of the wolf monitoring site
Lp.

Name of the monitoring site

Area of the monitoring site [km2]

1

Bory Dolnośląskie

2 140

2

Puszcza Notecka

1 816

3

Pomorze Środkowe

1 083

4

Bory Tucholskie

2 319

5

Puszcza Piska

1 707

6

Puszcza Augustowska

1 584

7

Puszcza Knyszyńska

1 793

8

Puszcza Białowieska

769
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Lp.

Name of the monitoring site

Area of the monitoring site [km2]

9

Lasy Świętokrzyskie

1 168

10

Roztocze i Puszcza Solska

1 499

11

Beskid Żywiecki i Śląski

1 042

12

Beskid Sądecki

13

Bieszczady

783
1 222

3.1. The status of a population
In line with the methodology proposed by Jędrzejewski et al. (2010), the
population status was determined on the basis of the interpretation of field
observations. On the other hand, in accordance with project „The pilot monitoring of
wolf and lynx in Poland” It is currently defined by the CMR method (ang. capturemark-recapture) on the basis of the genetic identification of individuals and the
indicator of the status of the population is (as has been the case so far) its density
(Table no 2). The valorization of the obtained results (Table no 3) is carried out in
accordance with the existing limit values proposed by Jędrzejewski et al. (2010). It
should be noted here that the population density indicator specified at a given
monitoring site may be a bit overestimated in relation to the actual status, as some
individuals may also live outside the site or it may be underestimated when part of
the site is not suitable for a wolf habitat. Preliminary analyzes (Śmietana niepubl.)
show that the above-mentioned densities may, in some cases, differ even by 30%.
This issue was overlooked in the previous (Jędrzejewski i in. 2010, Bojarska i in.
2016) methodological assumptions of wolf monitoring and therefore to maintain the
comparability of the results obtained in the subsequent stages of monitoring studies
the methodology was not modified in this range. It should be noted, however, that the
methodological imperfection described above does not affect the possibility of a
reliable tracking of changes of value of the indicator of the population density at a
given site, which is the essence of monitoring.
The study of the "density of packs" indicator was abandoned, as the analysis
of genetic data collected as part of the monitoring and observations may not be
sufficient to correctly distinguish between packs. This is mainly due to the fact that
the methodology assumes the collection of material for research in the winter when
patrolling the area along forest roads and paths, and not during long-distance
tracking (following the tracks) of groups of individuals on the snow. Given the
increasingly milder winters and the frequent lack of snow cover, assuming that
genetic samples will be collected during long-distance tracking of groups of wolves
on the snow would be very risky. Moreover, it should be noted that the determination
of the number of packs is only a result of the researchers' interpretation of the data,
but not of statistical analyzes, and therefore the error in such an assessment is
impossible to determine. In other words, it would have to be assumed that all packs
were detected and the tracked wolf groups have been correctly assigned to packs.
Additionally, it is not clear why the presence of, for example, 2 packs of 8 individuals
at the site would indicate a worse status of the population than the presence of 4
packs of 4 individuals. It should also be noted that when reporting the status of the
wolf population to the European Commission, the number of individuals is given, and
not the number of packs living in the country.
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Table no 2. Indicators of the population status of the wolf at the monitoring sites
Parameter
Indicator
Measure
Means of measurement/ frequency of research

Population

Population
density

Number of
individuals/
100 km²

Estimated on the basis of the population size
assessment using the capture-mark-recapture
(CMR) method based on the results of genetic
identification of individuals from scat samples;
research repeated every ≤ 6 years

Table no 3. Valorization of population status indicators at monitoring sites
Parameters

Indicator

Indicator assessment*
FV

U1

U2

Population density
>2,5
1,5-2,5
<1,5
(N/100km2)
*FV - favourable conservation status, U1 - unfavourable-inadequate conservation status, U2 unfavourable-bad conservation status. In the absence of data, XX is recorded.
Population

3.2. Study of the population status indicator
The method of determining the status of the wolf population is based on the
genetic identification of individuals from faeces samples. The total number of wolves
at a given monitoring site is determined by the capture-mark-recapture (CMR)
method and the population status indicator is its density, understood as a number of
individuals per 100 km2 area of the monitoring site. At each monitoring site, samples
for testing should be collected for a period of at least 4 months from December 1 to
April 30. The samples should be collected while patrolling the area along the
previously determined network of transects. Transects should run along forest roads
and paths. Transects should be marked out in such a way as to cover the entire area
of the site as evenly as possible. The transect density should be about 0.7 km/km².
The network of transects should be divided into sections with a length of approx. 10
km. During the sampling period, each section of the transect should be penetrated
five times at least. Individual section of transects should not be searched more then
once a week. Each section of the transect should be penetrated the same number of
times. To prevent multiple sampling from the same feces, all wolf scats found on
transects should be removed from the transect (carried several meters from the
transect). Scat should be searched for by vehicle or on foot. In the case of using a
vehicle, the average speed of movement on a given section of the transect should
not exceed 20 km/h. At forest road intersections, scats should be searched on foot.
Vehicle and foot routes should be recorded using GPS receivers.
The experience of the wolf and lynx monitoring pilot project shows that the
procedure described above should ensure an even search of the area and allow the
collection of a sufficient number of good quality samples for a relatively accurate
assessment of abundance of population. There is no indication of a exact number of
samples to be collected at a given monitoring site, as the number of individuals that
will be present on it during field work is unknown.
Samples of feces should be collected under the supervision of a wolf
monitoring coordinator at a monitoring site by specially trained persons with
completed natural science education (field observers). The monitoring coordinator
should have many years of experience in field research (scientific or monitoring) on
the wolf. Samples should only be taken from scat with good prognosis for successful
genotyping. Freshness and weather conditions during their collection are of great
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importance for the quality of the samples (Stenglein et al. 2010, Stransbury et al.
2014, Nakamura et al. 2017). Periods with no rainfall and with low temperature are
the best for collecting samples. Fresh (with a clearly perceptible odor) and frozen or
feces which dried immediately after defecation are suitable for sampling. The choice
of sample collection and storage method should be left to the laboratory that isolates
DNA. It is possible to take small fragment of scat (preferably from a non-ground
contact part) and place it in 96% ethanol or to take swabs from the top layer of feces.
These methods have a similar effectiveness (Velli et al. 2019). Each collected sample
should be labeled with the exact date and place (geographic coordinates) of its
collection. The feces from which the samples were taken should be photographed.
The information collected should be organized in the form of a database. DNA from
fecal samples is extracted and purified using appropriate genetic isolation kits. The
decision which DNA isolation kit to choose should be left to the DNA isolation
laboratory. Many sets of microsatellite markers are used to establish genetic profiles
of wolves (see de Groot et al. 2016). In the studies of the genetic structure of the wolf
population in Poland published so far (Czarnomska et al. 2013, Hulva et al. 2018,
Szewczyk et al. 2019), three different sets of markers were used. The choice of a
specific set and the number of markers is not obvious and largely depends on the
preferences of the laboratory performing genetic analyzes, but also on the purpose of
the research. For example, for individual identification, it may be sufficient to study
only 5-7 highly polymorphic loci (Paetkau 2004), a dozen or so markers are most
often used in the study of the genetic structure of a population (e.g. Godinho et al.
2011, Moura et al. 2014, Karamanlidis et al. 2016 ), while the study of the relationship
of individuals often requires the analysis of 20 or even more loci (e.g. Jędrzejewski et
al. 2005, Steinglein et al. 2011). It should also be noted that, instead of microsatellite
markers, the SNP (single nucleotide polymorphism) markers can be used for genetic
testing of wolf feces samples (Kraus et al. 2015). The most important issue is the
selection of markers so that their number and polymorphism is sufficient for the
correct identification of individuals at a given monitoring site. An important issue is
also the use of such procedures for the elimination of genotyping errors that allow to
exclude the error of considering the results obtained from samples coming from the
same individual as different genotypes. Various procedures are used for this. The
least cost-intensive is the elimination of poorly performing samples at the initial stage
of genetic analyzes and the verification, by re-analyses, of similar genotyping results
(Paetkau 2003). On the other hand, the most expensive procedure is that described
by Taberlet et al. (1996). According to this procedure, in order to be considered
homozygous for a given locus, at least 3 repetitions should be made, and in order to
be considered heterozygous for a given locus, at least 7 repetitions should be made.
In the case of analyzing all loci in one panel, this means de facto performing at least
7 separate laboratory analyzes. As part of the wolf and lynx monitoring pilot project,
genotyping errors affecting individual identification were eliminated according to the
procedure similar to that described by Paetkau (2003) - at the initial stage of the
analysis, low-quality samples were rejected, and genotyping results similar to each
other (differing in 1-4 loci) are verified by re-analyses.
As at the moment there is no established set of markers that should be used
for wolf monitoring carried out by government institutions of the European Union
Member States, the choice of the marker set is the responsibility of the national
institution responsible for the implementation of the state environmental monitoring or
the laboratory performing genetic analyzes. It should be noted here that genetic
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analyzes performed as part of wolf monitoring are used to assess the numbers,
therefore a different set of markers can be used at each monitoring site. It should be
noted here that the genetic analyzes performed as part of the wolf and lynx
monitoring pilot project were used a set of 12 autosomal microsatellite markers out of
18 markers used by Hulva et al. (2018) to study the genetic variability of the Central
European wolf population. Markers (AHT121, AHT137, AHTk211, CXX279, FH2054,
FH2848, INRA21, INU005, INU055, REN162C04, REN169D01, REN247M23) where
selected that amplified best for scat samples. The sex of the subjects was
determined using the amelogenin gene marker. In the case of genetic research of
wolves based on the analysis of samples collected from feces, it is also important to
identify genotypes not belonging to wolves, but to other canids, especially dogs
(Canis lupus familiaris). In order to detect non-wolf genotypes, it is advisable to use
statistical methods, such as those included in the programs STRUCTURE 2.3.4
(Pritchard et al. 2000) or GeneClass2 (Piry et al. 2004).
To assess the number of wolves based on the results of genetic identification
of individuals, it is most advisable to use the capwire method (Miller et al. 2005). This
method allows for the collection of research material in a continuous manner and
provides results with relatively high accuracy (narrow confidence interval) both in the
case of a homogeneous population (equal probability of detecting the individual
animals) and a heterogeneous population (different probability of detecting
individuals). The best evidence of the high accuracy of this method is provided by the
works (e.g. Miller et al. 2005, Stenglein et al. 2010, Granjon et al. 2016), which
compared the known population size with the results of calculations carried out using
various methods. In each of these cases, the capwire method gave a very accurate
estimate, close to the actual population size. Currently, it is not possible to clearly
indicate whether the ECM model should always be used, assuming the same
probability of detecting individual animals, or the TIRM model, assuming a different
probability of detecting individuals. Therefore, as regards the selection of the model
for the population assessment, it is advisable to follow the recommendations of the
CAPWIRE program (Miller et al. 2005). In doubtful cases, the ECM model should be
used, for more conservative (more careful) abundance assesment. Capwire
calculations can also be performed in the R statistical package (Pennell et al. 2013).
It is recommended that the accuracy of the assessment of the abundance of
population at a given monitoring site should not be worse than ± 20%, i.e. the
estimation accuracy indicator calculated as the quotient of the width of the 95%
confidence interval to the estimated abundance of population should not be greater
than 0.4. In order to estimate the research costs, it can be assumed that the number
of samples collected, which will allow to achieve the above accuracy of the number
assessment, should be approximately 3-4 times greater than the number of
individuals present at the site. This estimate was based on the assumption that the
sample genotyping success (percentage of fully genotyped wolf samples to all
samples collected) is approximately 50%.
All direct observations of wolf found during field work it is recommended to
make a note on the observation sheet (Annex no 1). The date and time of the
observation, geographical coordinates of the observation site and location in a
descriptive form (e.g. name of the forest district and forestry) should be recorded for
each observation. The registration concerns following observations:
- individuals seen with information of their numbers
- dead individuals with (if it was established) their sex, age and cause of death
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- tracks with number of individuals (if it was possible to determine)
- scats
- urine markings
- the remains of prey
- bloody marks of heat
- howling.
The collected data should be organized in the form of a database. These data
can be used for possible comparisons with data obtained on the basis of genetic
tests and information from electronic questionnaire form. It is also recommended to
make and archive the photographic documentation of the above-mentioned
observations.
3.3. Habitat for the species
The habitat status at individual monitoring sites is determined using the
indicators proposed by Jędrzejewski et al. (2010). These indicators are: forest cover,
habitat fragmentation, food resources availability, road density and habitat isolation
(Table no 4). However, at present, the availability of food resources proposed to be
determined by counting ungulate's pellet-groups on transects, and not by the
inventory of game carried out by forestry, national parks or hunting clubs. The
method of counting pellet-groups is relatively fast, cheap (Acevedo et al. 2010) and
reliable (gives very similar results to those obtained using the trial driving method)
(deCalesta 2013). Another change introduced to the wolf monitoring methodology is
the method of determining the habitat fragmentation and road density indicator.
Currently, habitat fragmentation is understood as the share of areas heavily
transformed by humans in the total area of the site (Table no 6). In order to assess
the road density indicator, national and voivodeship roads are taken into account.
However, in the next stage of monitoring, the possibility of changing the indicator
„road density” to „traffic of motor vehicles” should be considered, because „road
density” alone seems to be an insufficient indicator to determine the real impact of
roads on the condition of the wolf's habitat.
The valorization of the habitat status indicators is carried out on the basis of
the limit values described in Table no 5. The combined analysis of all indicators is
necessary to properly assess the status of the habitat. The habitat status assessment
is the same as the lowest grade for any of the habitat indicators (Table no 6). The
status of the habitat at a given monitoring site is examined simultaneously (in the
same period) with the population status survey. Monitoring studies at a given site
should be repeated at least once every 6 years.
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Table no 4. Indicators of the habitat status of the wolf at the monitoring sites
Parameter

Indicator

Measure

Means of measurement/ frequency of research

%

The ratio of the forest area to the total area of the
monitoring sites; calculations using GIS tools
based on the current information on land cover
contained in the database BDOT10k GUGiK;
research repeated every ≤ 6 years

%

Share of the area occupied by the broadly
understood buildings; calculations using GIS tools
based on the current database BDOT10k GUGiK;
research repeated every ≤ 6 years

Food resources
availability

kg/km2

Wild ungulates biomass per 1 km² of the monitoring
site; calculations made on the basis of the
estimated density of ungulates determined from the
count of fecal clusters; research repeated every ≤ 6
years

Road density

km/km

The national and provincial roads per 1 km² of the
area; calculations with the use of GIS tools based
on the BDOT10k GUGiK database; research
repeated every ≤ 6 years

three-point
scale

Rating based on the current maps of the species
distribution, current data on land cover in BDOT10k
and the GUGiK orthophotomaps;
badania powtarzane co ≤ 6 lat
1 - continuous connections with other areas
inhabited by the species
2 - weak, interrupted connections
3 - total isolation;
research repeated every ≤ 6 years

Forest cover

Habitat
fragmentation

Habitat for the
species

Habitat
isolation

2

Table no 5. Valorization of habitat status indicators at monitoring sites
Parameters

Habitat for the
species

Indicator

Indicator assessment*
FV

U1

U2

Forest cover (%)

>40

20-40

<20

Habitat fragmentation
(%)

<3

3-5

>5

Food resources
availability (kg/km2)

>100

50-100

<50

Road density (km/km2)

<0,1

0,1-0,2

>0,2

Habitat isolation
1
2
3
(three-point scale)
* FV - favourable conservation status, U1 - favourable-inadequate conservation status, U2 unfavourable-bad conservation status. In the absence of data, XX is recorded – unknown conservation
status

3.4. Habitat status indicators research
Forest cover. The forest cover indicator is defined as the percentage ratio of
the area of forest and wooded areas to the total area of a given monitoring site.
Calculations skould be made using GIS tools based on the most current land cover
data contained in the Database of Topographic Objects [Baza Danych Obiektów
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Topograficznych, BDOT10k] of the Head Office of Geodesy and Cartography [Główny
Urząd Geodezji i Kartografii, GUGiK]. All objects with the PTZL code (forests,
coppices, tree plantings) should be used for calculations.
Habitat fragmentation. The fragmentation indicator is the share of all areas
heavily transformed by humans (occupied by residential, service and industrial
buildings, areas under road, rail and airports, yards, waste dumps, exploitation
hollows, and dumping grounds as well as areas under technical equipment and
structures) in the overall area of the monitoring site. This share is determined using
GIS tools based on the most recent land cover information contained in BDOT10k.
Calculations should be made with the use of all objects with codes: PTZB (buildings),
PTKM (areas under roads for motor vehicles, areas under rail and airports), PTPL
(squares), PTSO (landfills), PTWZ (exploitation hollows and dumps), PTNZ (areas
under technical and construction sites, industrial and storage areas).
Road density. The road density indicator is calculated as the length of
national and voivodeship roads per 1 km² of the monitoring site area. With the use of
GIS tools, the road density indicator is determined on the basis of vector layers of
road infrastructure included in BDOT10k. All objects with the SKDR code marked
with the K and the W attribute (management category) should be used for
calculations.
The degree of habitat isolation. The degree of habitat isolation is determined
on the basis of the current maps of the species distribution and information on land
cover contained in the current BDOT10k database and based on the current
orthophotomaps of GUGiK. The indicator is assessed on a three-point scale: 1 continuous connections with other areas inhabited by wolf populations, 2 - weak,
interrupted connections, 3 - complete isolation. Continuous connection means that
the neighboring sites are continuously connected by forest areas. A weak, interrupted
connection means that the adjacent areas of wolf occurrence are connected with
each other by a series of small patches of forest areas that may constitute a chain of
stepping stone habitats (Simberloff et al. 1992). Complete isolation means that there
is neither a continuous forest connection between the adjacent sites, nor areas of
forest that could constitute the chain of stepping stone habitats.
Food resources availability. The wolf's food base should be determined by
counting ungulate's pellet-groups accumulated during the winter. As part of wolf
monitoring, counting of pellet-groups on transects should be carried out by trained
persons with completed natural science education under the supervision of wolf
monitoring coordinators, who also prepare the counting results. Counting takes place
on previously designated transects. Transects should be, as far as possible, evenly
distributed within the monitoring sites. It is advisable to establish one transect for
every 25 km² of forest area of the site. The transects should be 2.5 km long and, if
possible, rectilinear. Transects should be delineated only in wooded areas, because
in the remaining areas (built-up areas, arable fields, meadows, etc.) the number of
ungulate scat is negligible. All groups of droppings and feces in the form of dung
cakes (winset – Bison bonasus) located in a 3 m wide strip (1.5 m to the right and 1.5
m to the left of the transect line) are subject to counting. In the case of pellet-group
located on the border of this strip of site, only those clusters that are at least half
within it (visual assessment) should be counted. Single droppings in the form of
pellets are not reckoned up. When counting it is recomended to use a 1.5 m long
linear ruler to determine wheter a pellet-group is located within the strips of site
defined by the transect axis. It is advised to walk slowly along transects, to notice
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each pellet-group. Pellet-groups should be recorded for each 500 m section of the
transect and recorded in the pellet-group counting card (Annex no 3). GPS receivers
should be used to determine your position during counting. Routs (traces) should be
recorded with use of GPS receiver, and the geographic coordinates of the start and
the end of each 500 m transect section should be noted. Next, the collected data
should be organized in the form of a database. Counting of pellet-groups should be
carried out from February to April (possibly early May, if conditions allow). Counts are
performed in the absence of snow cover and before the spring development of
undergrowth vegetation. The density values of each ungulate species at the
monitoring site are calculated according to the formula:

,
where:
N - number of individuals/km2 (population density),
L - the share of forested areas in the total area of the monitoring site (value of the
habitat indicator "forest cover" expressed as a fraction),
TA - the area covered by the counting of petllet-groups on 2500 m long transect.
(0,0075 km2).
D - average frequency of defecation (number of defecations per day) specific for the
species,
n - number of transects,
Pi - the number of pellet-groups on the i-th transect,
ti - time (number of days) that faeces lied in the field.
The following mean values of defecation frequency per day are used for
calculations: moose (Alces alces) - 14 (Härkönen, Heikkilä 1999; Persson et al. 2000;
Rönnegård et al. 2008), red deer (Cervus elaphus) - 20 (Mitchell, McCowan 1984),
roe deer (Capreolus capreolus) - 20 (Mitchell et al. 1985), fallow deer (Dama dama) 25 (Massei, Genov 1998), wild boar (Sus scrofa) - 4.5 (Cristescu, Ion 2007). Due to
the few studies on the daily frequency of winset defecation and the negligible share
of this species in the wolf's diet, the European bison is ignored when determining the
food resources availability indicator, however, winset dungs should also be recorded
in the count sheet because this data may be usefull for assessing its number in the
future. The time of faecal residual for the purpose of monitoring the availability of the
wolf's food base is taken as the number of days elapsed from November 15 (most
leaves from trees are already on the ground and their fall does not affect the
detection of droppings) to the day of pellet-group counting on a given transect.
Based on the obtained data on the density of each species of ungulates, the
biomass of ungulates per 1 km² of the monitoring site is calculated, which is an
indicator of the availability of food resources (Table no 4). The wolf's food resources
availability indicator is calculated according to the formula:
,
where:
B – food resources availability indicator (biomass of ungulates per 1 km² of the
monitoring site area; kg/km²),
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n – number of ungulates used to determine the availability of food base,
Ni – density of the i-th species population,
mi – average body weight of individuals of the i-th species.
The average body weight of individual species of ungulates depends on the
age and sex structure of the local population and the region of its occurrence,
therefore it is proposed to use data on the carcass weight of subjects of individual
species of ungulates, which were obtained at the monitoring site by hunters (these
data can be obtained from local hunting clubs PZŁ or Forest Districts). When making
calculations, take into account that the weight of the carcasses refers to gutted
animals and is approximately 30% lower than the actual body weight. If it is not
possible to obtain information on the carcass weight of ungulates obtained by
hunters, you can use the data avaiable in monographys and scientific publication. For
the most common ungulates in the country, approximate mean body weight values
are: roe deer - 20 kg (Janiszewski et al. 2009, Flis 2015, Flis and Gugała 2016), red
deer - 110 kg (Janiszewski et al. 2011), wild boar - 60 kg (Fruziński 1992, Flis et al.
2018), moose - 200 kg (Dzięciołowski and Pielowski 1993), fallow deer - 45 kg
(Dzięciołowski 1994).
3.5. Future prospects
The future prospects (chances of preserving the species) are assessed
according to the scale contained in the Regulation of the Minister of the Environment
of February 17, 2010 on the preparation of a draft plan of conservation tasks for the
Natura 2000 site (Journal of Laws No. 34, item 186) [Dz. U. nr 34, poz. 186]. The
criteria for assessing the species protection prospects, in accordance with the abovementioned regulation, are: FV assessment - No significant negative pressures and no
major threats are expected in the future, there are no negative changes in the
population and habitat. The preservation of the species in the next 10-20 years is
almost certain. U1 assessment - The behavior of the species in the perspective of 1020 years is not certain, but it is likely, as long as the existing negative impacts and
moderate threats are prevented; U2 assessment preserving the species in the next
10-20 years will be very difficult, strong negative changes in population and habitat or
predicted significant threats in the future (almost impossible to eliminate) (Tabele no
6).
When assessing the prospects of species conservation, the current status of
the population and habitat, the existing negative pressures and the expected threats
should be taken into account. When assessing the conservation prospects, one
should in particular take into account such pressures and threats as: development of
road infrastructure, development of buildings, development of recreational, touristic
and sports infrastructure, changes in land use, changes in the methods of livestock
breeding (e.g. abandoning traditional methods of protecting grazing farm animals),
changes introduced into the hunting economy (e.g. planning to reduce the number of
ungulates) as well as poaching and poisoning individuals of the species. The
chances of preserving the species are assessed in the perspective of 10-20 years.
Table no 6. Valorization of the parameters of the population and habitat statuses as well as the
prospects of wolf conservation at monitoring sites
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Parameter

Parameter assessment*
FV

U1

U2

Population

The rating is the same as the rating of the population density indicator

Habitat for the species

The lowest rating of the assessed habitat status indicators

No significant negative
impacts and no major
Preservation of the
The retention of the
threats are expected in
species in the next 10-20
species over the next
the future, no negative
years will be very difficult,
10-20 years is
changes in the
strong negative changes
uncertain, but is likely if
Future prospects**
population and habitat
in population and habitat
existing negative
are observed. The
or anticipated significant
impacts and projected
conservation of the
threats in the future
moderate threats can
species in the next 10(practically not to
be avoided.
20 years is almost
elimination).
certain
* FV - favourable conservation status, U1 - favourable-inadequate conservation status, U2 unfavourable-bad conservation status. In the absence of data, XX is recorded – unknown conservation
status
** Rating criteria in accordance with the Regulation of the Minister of the Environment of February 17,
2010 on the preparation of a draft plan of protective tasks for the Natura 2000 site (Journal of Laws
No. 34, item 186) [Dz. U. nr 34, poz. 186]

3.6. Overall assesment of the conservation status of the species
The overall assessment of the conservation status (species conservation
status) is determined on the basis of all examined parameters (population, habitat for
the species and future prospects) according to the scheme described in the
Regulation of the Minister of the Environment of February 17, 2010 on the
preparation of a draft plan of conservation tasks for the Natura 2000 site (Journal of
Laws No. 34, item 186) [Dz. U. nr 34, poz. 186] (Table no 7). Pursuant to that
regulation, the application scheme is as follows:
1) if at least one of the three parameters is rated U2, then the overall
assessment = U2;
2) if the above does not occur, but at least one of the three parameters is rated
U1, then the overall assessment = U1;
3) if the above does not occur, but two or three parameters are rated XX, then
the overall assessment = XX;
4) if the above does not occur (i.e. all three parameters are rated FV or two
parameters are rated FV and one is XX), then the overall assessment = FV.
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Table no 7. Assessment of the species conservation status at monitoring sites
Assessment of the species conservation status*, **
FV

U1

U2

XX

None of the
All three parameters
parameters were
All parameters rated as
rated FV or two
rated U2, but at least
At least one of the three
unknown or two as
parameters rated FV
one of the three
parameters rated as U2
unknown and one as FV
and one unknown (XX) parameters was rated
U1
* FV - favourable conservation status, U1 - favourable-inadequate conservation status, U2 unfavourable-bad conservation status, XX – unknown conservation status.
** Rating criteria in accordance with the Regulation of the Minister of the Environment of February 17,
2010 on the preparation of a draft plan of protective tasks for the Natura 2000 site (Journal of Laws
No. 34, item 186) [Dz. U. nr 34, poz. 186]

3.7. Organization, deadlines and equipment for monitoring works
Organization of monitoring works. Data for wolf monitoring at the national
level (monitoring of the species distribution) are provided by field staff of the PGL LP,
national parks, Forestry Experimental Station and RDOŚ, via online questionnarie.
The data is then analyzed and compiled by the monitoring coordinator at the national
level. Electronic survey should be conducted simultaneously for the wolf and the lynx.
The collection of research materials (scat samples) and the counting of pellet-groups
of ungulates at a given monitoring site is carried out by field observers under the
supervision of a monitoring coordinator at the monitoring site, who also analyzes and
processes the results. In the wolf monitoring sites, which are also the lynx monitoring
sites, field studies regarding the availability of food base should be carried out jointly
for both species. Monitoring of the species at individual monitoring sites may be
carried out by diffrent contractors.
Time and frequency of research. Data for nationwide monitoring (species
distribution study) are collected each year on a continuous basis and cover the
period from May 1 to April 30. Information for a given period is collected by June 30.
Species distribution maps should be prepared for each period from May 1 to April
30. Maps should be prepared at least once every 3 years, for each season
separately. Detailed studies of the status of the species and its habitats at individual
monitoring sites are carried out at least once every 6 years. Depending on financial
and organizational possibilities, monitoring studies may be conducted simultaneously
at all monitoring sites or may be spread over a six-year period. Research on all
assessed population and habitat status indicators is carried out at a given site in
parallel (in the same period). Collection of materials for genetic research takes place
from December 1 to April 30. Counting pellet-groups of ungulate should take place
from mid-February to the end of April (alternatively in early May), in the absence of
snow cover and before the spring development of undergrowth vegetation.
Equipment and materials for monitoring research. The basic equipment for
conducting field research at monitoring sites are GPS receivers and materials for
collecting samples. These can be, for example, test tubes with labels, and a sample
preservative (e.g. 96% ethanol) or swabs. Fecal samples should be placed in test
tubes using disposable spatulas. For hygienic reasons, it is recommended to use
disposable gloves when collecting the test material. Details on how to collect and
store samples should be agreed with the laboratory that will be isolating the DNA. It
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is also advisable to keep photographic records (cameras) of all faeces from which
samples were taken for testing. Genetic analyzes are performed in specialized
laboratories. Habitat analyzes are performed using computers with GIS software. In
order to perform habitat analyzes, it is also necessary to have access to the current
topographic databases BDOT10k and orthophotomap GUGiK.
3.8. Wolf monitoring in national parks and Natura 2000 sites
The status of the wolf population and its habitat in the areas of national parks
and in Natura 2000 sites lying within the designated monitoring sites is determined
together with the entire monitoring site, in the framework of monitoring carried out by
CIEP. In the case of national parks and Natura 2000 sites not located within the
selected CIEP monitoring sites and at the same time covering >600 km2, it is
recommended to determine the conditions of the population and habitat in the same
way as at the monitoring site. In other national parks and in Natura 2000 sites, due to
their relatively small size and/or fragmentation (> 1 plot of area), it is practically
impossible to determine the population density indicator. Only the number of
appearing, occuring temporalr, individuals of the species can be determined.
Therefore, in these areas it is proposed to determine only the status of the habitat
according to the above-described method. Whereas, the population status should be
determined on the basis of the estimated number of individuals appearing in the
national park or in Natura 2000 sites according to the valorization presented in Table
no 8. The scheme of this valorization was developed based on the critical values of
the population density. It is recommended to estimate the number of occurring
individuals based on the interpretation of field data (one-day tracking after a fresh
snowfall carried out in the entire studied area, and year-round direct and indirect
observations). All National Parks and RDOŚ should participate in the monitoring of
wolf distribution at the national level.
Table no 8. Valorization of the population status parameter in national parks and Natura 2000
sites up to 600 km2
Area of the national park or
Natura 2000* site [km²]
< 200

200 - 400

>400 - 600

Number of occurring individuals
(indicator)

Assessment of the "population"
parameter **

>5

FV

3-5

U1

<3

U2

>10

FV

6-10

U1

<6

U2

>15

FV

9-15

U1

<9
U2
* excluding lake and sea surfaces,
** FV - favourable conservation status, U1 - favourable-inadequate conservation status, U2 unfavourable-bad conservation status, XX – unknown conservation status.
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3.9. Report on the assessment of the conservation status of the species
For each monitoring site and Natura 2000 site where a wolf is the subject of
conservation, a report on the assessment of the conservation status of the species
should be prepared on the basis of the monitoring studies carried out. This report
contains information about the monitored site, the species conservation status, as
well as current pressures and anticipated threats. Current pressures and anticipated
threats is prepared in accordance with the classification in the annex no 5 to the
Standard Data Form [A reference list of threats, pressures and actions. General
Directorate for environmental, European Environment Agency, last actualisation
12.04.2011 (http://natura2000.gdos.gov.pl/wytyczne-i-poradniki)]. The most important
pressures and threats to the conservation status of wolf and its habitats include:
- development of road infrastructure,
- development of residential and service buildings,
- development of recreational, touristic and sports infrastructure,
- illegal killing of individuals of the species and poisoning,
- adverse changes in livestock farming methods (e.g. abandoning traditional
methods of protecting grazing farm animals),
- unfavorable changes introduced to the hunting economy (e.g. reduction of
the number of ungulates).
An exemplary report on the assessment of the species conservation status at
the monitoring site is included in Annex no 4.
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B. ANNEX
I. Annex no 1. Obserwation form for Wolf (model)
OBSERWATION CARD WOLF (model)
First name and last name of observer:............................................................................, Monitoring site:...........................................................................................
Location
Date
[mm.dd.yyyy]

Time
[hh.mm]

Description of the site
(i.e. a forestry or a
protection district)

Geographic coordinates
latitude

longitude

Type of observation
(Individual seen, tracks,
droppings, prey, urine
marking etc.)
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The number of wolves
all individuals

including cubs

ID of photo
material

Comments
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II. Annex no 2. A wolf distribution survey
A WOLF DISTRIBUTION SURVEY IN THE PERIOD FROM MAY 1, XXXX TO APRIL 30, XXXX+1.
1) Name of the Forest District of the PGL LP, National Park, RDOŚ or the Forestry Experimental Station (LZD):
………………………………………………………………
2) Was wolf/wolves found in the area of the Forest District/National Park/ RDOŚ/LZD?
Please put x on the correct answer.
YES

NO

3) Summary of information about individuals observed visually, registered with the use of camera traps and the traces of presence found
(tracks, scat, urine marking, prey, dens, howling).
The number of
wolves3

Observation location 1
No.

Date of
observation
[yyyy.mm.d
d]

Geographical coordinates
latitude

longitude

Territorial unit of PGL LP or national park
forestry

department

allotment

Administrative division of the Republic of
Poland and plot number according to the
land register
county

1

commune

plot number

Type of
observation2

All
individua
als

Including
cubs4

Identification
number of
picture
material5

Comme
nts

provide the geographical coordinates (recommended), or the territorial unit of the PGL LP, or the administrative division of the Republic of Poland and plot number according to the land register or or
indicate a place on a shared online map.
2
visually observed individuals (alive only), picture materials from camera traps; tracks, scat, urine marking, prey (wild or domestic), place of breeding, howling.
3
if you could identify.
4
if its possible to distinguish from adults.
5
the number of the photo/video should be provided if it is transferred to the institution carrying out the survey. It is advisable to provide picture materials if wolves have not been recorded in the Forest District
so far or they appear very rarely.
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4) Summary of information on found dead individuals.
Date when a
dead
No.
individual
was found
[yyyy.mm.dd]

Observation location 1
Geographical coordinates
latitude

longitude

Description of a dead individual
Administrative division of the Republic of
Poland and plot number according to the
land register

Territorial unit of PGL LP or national park
forestry

department

allotment

county

1

commune

sex

age

Cause of the
death2

Comments

plot number

provide the geographical coordinates (recommended), or the territorial unit of the PGL LP, or the administrative division of the Republic of Poland and plot number according to the land register or or
indicate a place on a shared online map.
2
examples of death causes: mange, poisoning, collision with a vehicle, poaching.

5) Contact information of the institution completing the survey:
- e-mail adress: ………………………………………………………
- phone number: ……………………………………………………...
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III. Annex no 3. Ungulates pellet-group counts data sheet
UNGULATES PELLET-GROUP COUNTS DATA SHEET

Observer (name and surname)

Date (dd.mm.yyyy)

Name of the monitoring site
length of the transect, 2.5 km; counting for each 500 m section of the transect; width of the transect,
3m
No. of the
transect

Section
number
(500 m)

Coordinates
of start and
end of section

Number of pellet-group
Comments

Moose

Deer1

Fallow
deer

Roe

Boar

Wisent

.....2

1
2
1

3
4
5
1
2

2

3
4
5
1
2

3

3
4
5
1
2

4

3
4

5
reed deer
2
enter a different species if concentrations of pellet-group have been identified and counted (e.g.
Mouflon - Ovis ammon musimon, sika deer - Cervus nippon)
1
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IV. Annex no 4. Species conservation status assessment report – wolf
(Canis lupus), at the monitoring site
BIESZCZADY MOUNTAINS
Species conservation status assessment report – wolf (Canis lupus), at the
monitoring site
Species observation sheet for the site
Code and species name

Species code according to Habitats Directive, Polish name, Latin
name, author according to current nomenclature
1352 wolf, Canis lupus Linnaeus, 1758

Code and name of the Natura 2000 site

Code and name of the Natura 2000 site located at the monitoring site
PLC180001 Bieszczady Mountains, PLH180014 Ostoja Jaśliska,
PLH180021 Upper San Basin, PLB180002 the Low Beskids

Other forms of area conservation within which the
site is located

Names of national parks, landscape parks, nature reserves, Protected
Landscape Areas located on the monitoring site
National Park – the Bieszczady National Park.
Landscape parks – Cisna-Wetlina Landscape Park, Jaśliska
Landscape Park, San Valley Landscape Park.
Nature reserves – Cisy na Górze Jawor, the Gołoborze, Hulskie im.
Stefana Myczkowskiego, the Krywe, Olszyna Łęgowa in Kalnica, the
Osława Gorge near Duszatyn, the Sine Wiry, the Woronikówka, the
Zakole, the Zwiezło, Spring snowflake in Dwerniczek.
Protected Landscape Areas – Low Beskids Protected Landscape Area,
East Beskids Protected Landscape Area

Site name

Site name
Bieszczady Mountains

Site type

Referential or research
Referential

Biogeographic region

Biogeographic region
the Alpine region

Site description

General characteristic of the monitoring site: location, contents of the
forest complex, predominate tree stand, habitat, river network
The site, located in south-eastern Poland, in the Carpathians, covers
the area of dense forest complexes mainly composed of mountain
beech and fir forests. The San River and many mountain streams flow
through the site.

Site area

Site area in km2
1222

Geographical coordinates

Geographical coordinates of the centroid
22° 26' 59,969" E; 49° 12' 31,667" N

Altitude above sea level

Altidude range above sea lever (from-to)
od 420 m do 1346 m n.p.m.

Characteristics of the species habitat at the site

General description of the habitat at the monitoring site: stands,
agricultural land, water
The wolf's habitat in the site is beech and fir forests, the species also
uses mountain riparian forests and meadows in the valleys of mountain
streams and the San River.

Information about the species at the site

Information on population density, methods of its calculation, research
period
Wolf population density was determined by the CMR methods (ang.
Capture-mark-recapture) on the basis of genetic identification of
individuals from scat samples collected in the 2017/2018 season within
the entire site

Observer

Name and surnemy of observer
Jan Kowalski

Observation dates

Observation dates
October 30, 2018
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The conservation status of the species at the site
Parameter

Indicator

Indicator value or conclusion

Indicator
rating

Parameter
rating

Population

Population density

number of individuals per 100km2 area of the monitoring
site
9.2 indiv./100 km2

FV

FV

Forest cover

The ratio of the forest area to the total area of the
monitoring sites
90,8 %

FV

Habitat fragmentation

Share of the area occupied by the buildings to the
genral area of the monitoring site
0,88 %

FV

Habitat for
the
Ungulates biomass per 1 km2 area of the monitoring site
Availability of food base
species
724 kg/km2
Road density

Lenght of national and provincial roads per 1 km² of the
monitoring site
0,005 km/km2

FV

Habitats isolation
degree

The indicator is assessed on a three-point scale
1

FV

Assesment according to the Minister of the Environment
from march 30, 2010 on the preparation of a draft plan
of conservation tasks for the Natura 2000 site (Dz.U.
2010 nr 64, poz. 401)
No significant negative impacts and no major threats are
expected in the future, no negative changes in the
population and habitat are observed. The preservation of
the species in the next 10-20 years is almost certain.

Future prospects

The overall assessment

FV

FV

FV

FV

Pressures
Code

Name of an activity

Intensity

Impact

Synthetic descriptions

E01.03

low-density
development

B

-

Low-density development favor habituation
of the wolf and may lead to a conflict
between this species and humans.

E01.04

Other types of
development

B

-

The development of chain of houses along
the roads creates barriers for the movement
of individuals of the species.

G01

sports and various
forms of active
recreation, performed
outdoors

B

-

Outdoor activity promotes habituation and
may lead to a conflict between this species
and humans.

F03.02.03

capture, poisoning,
poaching

C

-

Poaching and poisoning have been reported
ocasionally. The scale of the phenomenon is
unknown.

G05.11

death or injury from
collision

C

-

Intensive car traffic leads to collisions with
individuals of the species.

D01.02

roads, highways

C

-

Roads on the area hinder the movement of
individuals of the species.

Threats (future, anticipated impacts)
Code

Name of an activity

Intensity

Impact

Synthetic description

A04

Grazing

C

-

abandonment of traditional means of protection
grazing livestock may be the cause and lead to a
conflict between this species and humans.

E01.03

low-density development

B

-

Low-density development favor habituation of the
wolf and may lead to a conflict between this species
and humans. Further development of detached
buildings should be expected.
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Threats (future, anticipated impacts)
E01.04

Other types of
development

G01

sports and various forms
of active recreation,
performed outdoors

G05.11

death or injury from
collision

D01.02

roads, highways

-

The development of chain of houses along the
roads creates barriers for the movement of
individuals of the species. Further development of
chain of houses should be expected.

B

-

Outdoor activity promotes habituation and may lead
to a conflict between this species and humans. A
further increase in activities related to outdoor
recreation is to be expected.

B

-

Intensive car traffic leads to collisions with
individuals of the species. An increase in traffic
intensity on public roads should be expected,
especially during summer holidays and weekends.

-

Roads on the area hinder the movement of
individuals of the species. An increase in traffic
intensity on public roads should be expected,
especially during summer holidays and weekends.

B

B

List of the most important pressures and predicted threats influencing on the species and its habitat in
the studied site; pressures/threat coding in accordance with the Annex to the Standard Data Form for
Natura 2000 sites; influence of an impact/a threat, + positive, - negative, 0 neutral; intensity of impact,
A strong, B moderate, C weak.
Other information
Other natural values

Observed on the monitoring site: another rare species, protected
species, endangeredand other valuable values biotic and abiotic
nature
-

Invasive alien species

Observed an the monitoring site invasive alien species
Not observed

Other comments

Helpfull infomation to interpreting the results
-

Site management

Moste important istututions resposible for land managment at the
monitoring site, for example: forest district, national parks
The Bieszczady Forests are administered by six Forest Districts:
Baligród, Cisna, Komańcza, Lesko, Lutowiska, Stuposiany and one
national park – the Bieszczady National Park.

Existing protection plans and programs

Forest managment plan, protection plan of national parks,
landscape parks and nature reserves
Forest management plans for all forest districts, plans of protection
tasks for Natura 2000 sites, protection plans for nature reserves,
protection plans for landscape parks.

Conducting conservation measures and evaluation of
their effectiveness

List protective measures conducted at the monitoring site focused
on species protection
No action

Proposed conservation measures

List propsed protective measures for conducted at the monitoring
site focused on species protection
No action
Numer of photo
-
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V. Annex no 5. Instructions for filling in the observstion sheet
INSTRUCTIONS FOR FILLING IN THE OBSERVATION SHEET
1. First the name of the monitoring site and the name of observer should be noted in
obserwation form of wolf and lynx.
2. After finding tracks or direct sighting of a wolf or lynx, record the date and time of
the observation in the current row.
3. Then enter general data on the location of the observation by indication name:
Forest District/ National Parks/ Forestry Experimental Station and Forestry
4. The description of the location of the observation should be supplemented with the
geographical coordinates from the GPS receiver. Alternatively you can note the
waypoint number in the notes (comments).
5. Then we note the type of observation, which can be: Individuals observed directly
alive or dead, tracks fresh or old, pellet-group fresh or old, urine marking, prey or
remains of prey, sounds (howling) etc.
6. The number of individuals (including cubs) is recorded if it is possible to determine
it on the basis of direct observation or left traces.
7. If the observation was photographed, we also note the numbers of the photos in
the comments (to document the work that observer performed)
8. In addition, we note any additional information in the comments e.g.: species, age
and sex of prey; species, age and cause of death found death individual; taking
samples for genetic analysis from the tracks found, etc.

Strona 33/68

The pilot monitoring of wolf and lynx in Poland

VI. Annex no 6. Instructions for ungulates' scat counting
INSTRUCTIONS FOR UNGULATES' SCAT COUNTING ON TRANSECTS
1. Countings are performed on transect previously designated by the national
coordinator
2. The designed transects are 2.5 km long and 3 m wide (1.5 m on each side
of the person crossing the transect). Each transect is divided into 5 sections of 500
m, for which we perform separate counting of pellet-group.
3. For the works should be prepared maps of the monitoring site and pelletgroup counts data sheet in analog or electronic form.
4. GPS receivers should be used to determine your position during counting.
In addition, the GPS should record the trail of the transition of the transect.
5. The beginning and end of the 500 meters transect should be marked with
coordinates written in the form of ungulates pellet-group counting. If part of the
transect needs to be moved (due to obstacles, e.g. fences), the intermediate points
should also be with coordinates written in the form.
6. During the works, several photographs of the tree stand and encountered
pellet-group should be taken (to document the work performed).
7. Walk very slowly through the transect in the middle, paying attention to the
claster scat 1.5 m on the left and right side of the transect. In the case of presence of
the pellet-group, we should note their presence. We count each pellet-group as
separate. All the pellet-group concentrations of a given species over a distance of
500 m should be counted and the sum should be entered in the appropriate field on
the counting sheet.
8. Each cluster, which at least partially overlaps a 3 m strip of the transect
should be counted. If in doubt, wheter pellet-group is located on 3 m strip of the
transect this must be checked by measuring the distance pellet-group from axis of
the transect, using the ruler.
9. Characteristics of deer droppings: large, short, cylindrical (2-2.5 cm long, up
to 1-2 cm wide), as a rule with a "spout" on one side and a possible slight depression
on the other side. All features apply to the greater part of the "pellets" in the cluster.
10. Characteristics of roe scat: smaller than deer (1-1.5 cm long, 0.6-1 cm
wide), elongated, usually rounded on both sides. All features apply to the greater part
of the "pellets" in the cluster.
11. Characteristics of fallow deer feces: the size of a roe (1-1.5 cm long, up to
1 cm wide), but short in shape similar to a deer, that is, usually with a "spout" on one
side and a dimple on the other side, but the dimple, if present, is very distinct. All
features apply to the greater part of the "pellets" in the cluster.
12. Characteristics of moose scat: feces the same as deer, only 1.5 to 2 times
larger (2.5-3.5 cm long, 1.5-2 cm wide). The fresh ones are often combined with
mucus. All features apply to the greater part of the "pellets" in the cluster.
13. Characteristics of boar feces: irregular droppings stuck together from
lumps of different size.
14. Characteristics of wisent feces: large feces, in a form of a shpeless lumps,
often flatened, similar to feces of domestic cattle.
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1. Deer pellet-group (feces, droppings)

2. Roe pellet-group (feces, droppings)
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3. Moose pellet-group (feces, droppings)

4. Boar pellet-group (feces, droppings)
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5. Wisent droppings

6. Pellet-group comparison
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VII. Annex no 7. Maps
Map no 1. Overview map of the monitoring sites for species wolf Canis lupus
(file: MAP_overview_WOLF_EN)
Map no 2. Situational map of the monitoring sites Bory Dolnośląskie for species wolf Canis
lupus
(file: MAP_situational_WOLF_Bory_Dolnoslaskie_EN)
Map no 3. Situational map of the monitoring sites Puszcza Notecka for species wolf Canis
lupus
(file: MAP_situational_WOLF_Puszcza_Notecka_EN)
Map no 4. Situational map of the monitoring sites Pomorze Środkowe for species wolf Canis
lupus
(file: MAP_situational_WOLF_Pomorze_Srodkowe_EN)
Map no 5. Situational map of the monitoring sites Bory Tucholskie for species wolf Canis lupus
(file: MAP_situational_WOLF_Bory_Tucholskie_EN)
Map no 6. Situational map of the monitoring sites Puszcza Piska for species wolf Canis lupus
(file: MAP_situational_WOLF_Puszcza_Piska_EN)
Map no 7. Situational map of the monitoring sites Puszcza Augustowska for species wolf Canis
lupus
(file: MAP_situational_WOLF_Puszcza_Augustowska_EN)
Map no 8. Situational map of the monitoring sites Puszcza Knyszyńska for species wolf Canis
lupus
(file: MAP_situational_WOLF_Puszcza_Knyszynska_EN)
Map no 9.Situational map of the monitoring sites Puszcza Białowieska for species wolf Canis
lupus
(file: MAP_situational_WOLF_Puszcza_Bialowieska_EN)
Map no 10. Situational map of the monitoring sites Lasy Świętokrzyskie for species wolf Canis
lupus
(file: MAP_situational_WOLF_Lasy_Swietokrzyskie_EN)
Map no 11. Situational map of the monitoring sites Roztocze i Puszcza Solska for species wolf
Canis lupus
(file: MAP_situational_WOLF_Lasy_Swietokrzyskie_EN)
Map no 12. Situational map of the monitoring sites Beskid Żywiecki i Śląski for species wolf
Canis lupus
(file: MAP_situational_WOLF_Beskid_Zywiecki_i_Slaski_EN)
Map no 13. Situational map of the monitoring sites Beskid Sądecki for species wolf Canis
lupus
(file: MAP_situational_WOLF_Beskid_Sadecki_EN)
Map no 14. Situational map of the monitoring sites Bieszczady for species wolf Canis lupus
(file: MAP_situational_WOLF_Bieszczady_EN)
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