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Abstract
Storik, J., Bucko, J., Gi¢, M., SaNiGa, M. 2013. Time and spatial trends in the brown bear Ursus
arctos population in Slovakia (1900-2010). Folia oecol., 40: 117-129.

This work discusses several factors underlying changes in distribution of brown bears in Slovakia.
Our evaluation was carried out based on historical records, map documents, and data from the
bear census in Slovakia (2002-2010), and it was performed with using GIS tools. We concluded
that: 1) bears preferred well forested localities with colder climate at higher altitudes and that the
influence of altitude was significantly stronger than the impact of forest cover density, ii) bear
occurrence and relative density gradually decreased with decreasing altitude, iii) in the long term
aspect, the most noticeable fluctuation occurred in medium altitudes from 400-1,100 m a.s.l.
(SD > 10%), the highest stability was observed from 1,500 m a.s.l. (SD < 2%), and absence or
very rare occurrence (less than 5%) was recorded below 300 m a.s.1, iv) unregulated interventions
affected spatial distribution of brown bears across Slovakia in long term perspective. We presume,
that evaluating of the data come from bear census in particular game grounds by using of spatial
analysis will be possible to use as one of the indicator of the state of the population in Slovakia

and for formulation of management of the brown bear.

Keywords

altitude, Carpathians, density, historical records, management, spatial analysis

Introduction

The relation between the man and the nature was critical
in the period of intensive development of pasturage and
sheep breeding connected with the so called Walachian
colonisation of the territory of today Slovakia. The gen-
eral leitmotiv was intensive killing and hunting bears in
all possible ways (shooting, catching in soil traps, iron
chains, nooses). Eradication of wild game was ordered
according to the hunting regulations ordered by the em-
peror Joseph II, and each kill of a bear was rewarded
(Caixa, 1986). The most noticeable drop in the brown
bear population in Slovakia probably occurred in the
midst of the 19th century. The abolition of servitude

(1848) and shifting the urbarium to the ownership of the
former retainers were incentives for the people to fight
against wild animals that endangered these people’s pro-
prieties. From 1857, there exist records about 99 bears
killed only in the regions of Sari§ and Zemplin (Eastern
Slovakia), the number of the total kills for the rest of the
country (97 individuals) seems incomplete (MOLNAR et
al., 1984). This massive decline was probably caused by
using strychnine for poisoning wolves (BLATTNY, 1965
cit. in Jamnicky, 1993), with a ,side effect” of death
also to a large number of bears Kavuriak (1930 cit. in
Jamnicky, 1993). Then the kills in the regions of Zem-
plin and Sari§ were negligible (Jamnicky, 1993), incom-
parable with 1857 (MoLNAR et al., 1984). This allows us
to suppose that the Slovak bear population was divided

117



into the East-Carpathian and West-Carpathian at that of bear distribution in Slovakia during the period from
time (STRAKA et al., 2011, 2012). Figure 1 displays maps  18/19th century to the year 2010.
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Fig. 1. Maps of bear distribution in Slovakia. a) 18/19th century (hypothesis); b) 19/20th century (MoLNAR et al., 1984, Storix

et al., 2010); ¢) WWL-WWIL (FERIANCOVA, 1955), d) 1953 (FERIANCOVA, 1955); €) 1968 (SKuLTETY, 1970); f) 1972 (HELL and

SLADEK, 1974); g) 1977 (SaBap0s and Siviak, 1981); h) 1980-1991 (HEeLL and SaBaDpos, 1993); i) 2002 (ONFC SR, 2011); j)
2010 (ONFC SR, 2011).
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The re-joining was probably hindered by the Act
article XX/1883 on the game management allowing
everybody to kill bears occurring on the land in their
ownership. The act was valid for everyone, not only for
the hunters, all around the year, so that were not any
reasons to keep the kills in secret. This act was valid
until the end of the WWII. By the Decree of the region-
al President No. 127, 203/14-1932 the bear has been
given status of the over-the-year protection. This decree
came in force on September 1 1932. However, the re-
gional President was forced by hunters to issue a new
regulation No. 208, 647/14-1932 allowing a subject
to kill bears on the land in their ownership also in the

case when the hunting right had been rented (SKULTETY,
1970).

By the year 1932, the reduction of bear population
was such dramatic that this required to accept legisla-
tive measures to keep the population in Slovakia viable.
In this period, the number of brown bears in Slovakia
was only several tens (FERIANCOVA, 1955; SkuULTETY
1970; Janik et al. 1986; HELL and SABADOS, 1993).

From 1958 to the earliest 80s, the game manag-
ers were focussing at killing old large individuals, es-
pecially males. During 1980s, there was initiated ad-
ministrative regulation of killing large males. While
in 1980-1982 was the average weight of killed indi-
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Fig. 2. State and management of the brown bear population in Slovakia (2002-2010). a) Occurrence stability S%:

W =100%, M=67%,

=33%, b) kill rate: I@<0.1 pskm?, > 0.1 ps km™>
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viduals 142.5 kg, in years 1989-1991 it was only 101.8
kg (HELL and Sramecka, 1999). Since 1972 SABADOS
and Siviak (1981) report that in 1972 was started also
control of the stocks, which may have considerably in-
fluenced the distribution of brown bear in this period.
Contrarily HELL et al. (1983) recommended an increase
in kill from 5% to 8% of the existing stock. HELL et al.
consider this value biologically acceptable, not endan-
gering the game stocks. Today the bear kill rate is con-
trolled only in smaller individuals, up to 100 kg, or with
the front paw wide less than 12 cm (Apamec, 2007).
State and management of the brown bear population in
Slovakia (2002-2010) is presented in Fig. 2.

TUCN (2001) classifies the brown bear Ursus arc-
tos as a low endangered animal — dependent on pro-
tection. According to the Act on Nature and Landscape
Protection (No. 543/2002) and Decree of the Ministry
of the Environment (No. 24/2003), forcing EU direc-
tives on habitats and birds, the brown bear is a species
with a high protection priority of European importance.
The paragraph § 35 (No. 543/2002) defines the brown
bear as a protected animal, but it allows to ask for an
exception (according to § 40 and § 56).

The number of brown bear population in Slovakia
has been questioned by a range of authors the results
of whom we use in this work. Our aim was to use spa-
tial data on brown bear distribution in Slovakia and to
analyse the factors affecting in long-term but also short-
term aspect this bear population in this country.

Material and methods

In this work we used: a) the layers of forests, districts
and contour lines of SR — CVM 50 (Continuous digital
vector map of Slovakia), background the Base maps of
the Slovak Republic, scale 1:50,000, b) layer of map
sets of Slovakia 1:5,000 (©lInstitute of Geodesy, Car-
tography and GIS), ¢) layer of hunting associations in
Slovakia (ONFC SR — National Forest Centre Slovak
Republic, 2002), d) data on shoots (mortality and simi-
lar.) from 1900-2010 (MoOLNAR et al., 1984; JAMNICKY,
1993; FeriaNcova, 1955; Finpo et al., 2007; SABADOS
and Simiak, 1981; HeLL and SLApEk, 1974, HELL et al.,
1983; HELL and SLAMECKA, 1999; Kassa, 1998, 2001,
2002, 2006a, 2006b, 2007; Apamec, 2007; STOFIK,
2010; ©ONFC SR, 2011), ) data on damage to bee hives
and agricultural facilities in Poland 1999-2010 (SErGIEL
et al., 2012), f) data on damage to bee hives and game
management facilities in Slovakia in 1999-2006 (HELL
et al., 2007), 20022010 (©ONFC SR, 2011), g) gener-
ated historical data on bear distribution in Slovakia at
the turn of the 19%/20" century MOLNAR et al. (1984),
StoFik et al. (2010), h) generated historical data on bear
distribution in Slovakia between WWI and WWII (FE-
RIANCOVA, 1955), 1) map of bear distribution in Slovakia
in 1953 (FEriaNcoOvA, 1955), j) map of bear distribu-
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tion in Slovakia in 1968 (SkuLtéty, 1970), k) map of

bear distribution in Slovakia in 1972 (HELL and SLADEK

1974), 1) map of bear distribution in Slovakia in 1977

(SaBADOS and Siviak, 1981), m) map of bear distribu-

tion in Slovakia in 1982 (Janik et al., 1984), n) map

of forest enterprises with bear kill records from 1980—

1991 (HeLL and SABADOS, 1993), 0) data on spring game

stocks (SGS), kills and damage caused by bears in indi-

vidual hunting grounds in Slovakia from 2002 to 2010

(©ONFC SR, 2011), p) data on number of inhabitants in

individual districts of Slovakia to 31. 12. 2010 (OSta-

tistical Office SR 2011).

The data were processed in the following steps:

i)  Identification of the brown bear distribution in
Slovakia from the data on hunting and occurrence
of brown bears in the individual geomorphologi-
cal units (MikLo$ ed., 2002) at the turn of the19/20
centuries (MOLNAR et al., 1984; Storik etal., 2010),
between the WW I and WW II (FErRiANCOVA, 1955)
and coupling these data with the layers of geomor-
phological units in Slovakia in the GIS environ-
ment (MIKLOS (ed.), 2002).

ii) Identification of brown bear distribution from
map sources: 1953 (FEriancova, 1955), 1967
(SkuLTETY, 1970), 1972 (HELL and SLADEK, 1974),
1977 (SaBapos and Smviak, 1981), 1980-1991
(HeLe and SaBapos, 1993) and vectorised in GIS
by visual interpretation (OLaH et al., 2005, 2006).

iii) Identification of bear distribution and density (es-
timate) by coupling the data on spring game stock
(SGS) reported by game associations in years
2002-2010 (ONFC SR, 2011) with the layer of
game associations (ONFC SR, 2002). The layer
for game grounds comprised 1,915 polygons, of
which 91 which were not used within the spatial
analysis of hunting grounds (non-hunting or clo-
sed areas). The reporting duty to assess the annual
reports on the spring game stock (to March 31) is
implied by the Act No. 540/2001 Z. z. on the na-
tional statistics. The hunting rights in the rented
game grounds are provided for ca. 36,581 mem-
bers of game associations and clubs (Ducovic,
2010), participating together with employees of
state and military grounds in the game census.

iv) Creation of layers of uniformly dispersed area
units — quadrates (segments 10 x 10 km and 5 x 5
km) in overlap with Slovakia.

v) Relative forest cover calculated in the GIS pro-
gramme CVM 50 for individual game grounds and
segments of map grid (2 x 2.5 km) and standard
layers (Step iv).

vi) Digital terrain model (raster 500 x 500 m) created
in GIS programme Grass 6.1 on the background
of contour lines from SVM 50, and then derived
a map of hypsometric zones (scaled by 100 m
a.s.l.).



vii) Overlapping the data on human population and the
layer of districts.

viii) Evaluation of long-term changes in bear area dis-
tribution (Steps 1, ii, iii).

ix) Relative values were calculated by overlapping the
layer of the evaluated time periods (Steps 1, ii, 1ii)
and the layer of hypsometric zones (Steps 1, ii, iii
Vs. vi).

x) In GIS programme (period 2002-2010), there
were compared the data on distribution, density
(Step iii) and stability (S%: no occurrence = 0%,
3 and less years = 33%, 4 to 6 years = 67%, 7 and
more years = 100%) of bear occurrence related to
forest cover (Step v), altitude (Step vi) and human
population density (Step iii vs. v vs. Vii vs. Viii)
within game grounds (Step i) and uniformly dis-
tributed plots (Step iv, map grid 1:5,000). There
were analysed segments covering the relevant area
by +95%.

xi) The data from published works and the data as-

sembled in this research used for assessment of

numbers of bears extinct from the population

(hunted or dead naturally) in years 1900-2010

(MOLNAR et al., 1984, Jamnicky, 1993; FERIANCOVA

1955; Finpo et al., 2007; HaLAk, 1993; SABADOS

and Smviak 1981; HerL et al., 1983; HeLL and

SLAMECKA, 1999; Kassa, 1998, 2001, 2002, 2006a,

2006b, 2007; AbAMEC, 2007; STOFiK, 2010; ONFC

SR, 2011).

Comparing the data on damage with the changes

in dispersal. Spatial analysis of hunting bears in

Slovakia in years 2002-2010 (ONFC SR, 2011)

performed in frame of game grounds.

xii)

Results and discussion
Hunting rate (killing rate and natural mortality)

Based on the records on bear kills in Slovakia (MOLNAR
et al., 1984; Jamnicky, 1993; FERIANCOVA, 1955; Finbo
et al., 2007; HALAK, 1993; SaBapos and Siviak, 1981;
HEeLL et al., 1983; HELL and SLAMECKA, 1999; Kassa,
1998, 2001, 2002, 2006a, 2006b, 2007; AbAMEC, 2007;
Storik, 2010; ©ONFC SR, 2011), there were evaluated
changes in number of the killed (naturally dead) bears
from the year 1900 to the year 2010. The data from
the beginning of the 20th century are only incomplete
(Fig. 3).

By the year 1932, the number of brown bear in-
dividuals in Slovakia had been reduced to several tens
(FERIANCOVA, 1955; SkuLTETY, 1970; JANIK et al., 1986;
HEeLL and SaBapos, 1993), which was also responded
by reduction of the occurrence area of this species (Figs
1, 3). By regulation of the regional President No. 127,
203/14-1932 valid since September 1, 1932 the brown
bear was being protected round the year (SKULTETY,
1970), which was probably responded by its penetra-
tion into territories without any occurrence recorded
before (FErRIANCOVA, 1955; Figs 1, 3).

From 1958 the earliest 80th, the hunters were fo-
cussing on shooting old large animals, mainly males
(HeLL and SLaMECKA, 1999), which probably affected
reduction of the brown bear range in Slovakia (Figs
1, 3). In the 1980s, there was initiated control of the
kill rate of large males, and this was responded by ex-
tension of the range and density of the brown bear in
Slovakia (HELL and SLAMECKA, 1999). The map of kill
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Fig. 3. Mortality of bears and changes in their distribution in Slovakia. A) Kill rate and mortality of bears in Slovakia [No];
B) Distribution of bears in Slovakia [%].
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rate in 1991 (for individual forest enterprises) covering
a relatively long time period (1980—-1991) has excluded
from analysis areas of the supposed overlapping of the
East-Carpathian and West-Carpathian population (HELL
and SABADOS, 1993).

Selective control of killing individuals weigh-
ing up to 100 kg, with the width of the front paw up
to 12 cm (Kassa, 2001; Apamec, 2007) was probably
responded by penetrating brown bears in areas in which
the species did not occur in formerly (Figs 2, 6).

Altitude

During the period 2002-2010, the bears showed pref-
erences for higher situated localities (Table 1), which
means colder climate (LapPIN et al., 2000) and more days
with snow cover (STasTny 1988).

The bear population density was higher in the
area with more stabile presence and at higher altitudes
(Fig. 4), with lower human population density and
denser forest cover (Table 1). Comparing the changes
in spatial distribution patterns (2002-2010), there was
detected significant influence of altitude on occurrence
stability and density (Table 1).

From the long-term viewpoint, the largest fluctua-
tions in dispersal were found in medium altitudes rang-
ing 400—1,100 m a.s.l. (SD < 10%); the lowest in high
mountains from 1,500 m a.s.l. and more (SD < 2%).
Absence or only minimum occurrence (mean < 5%)
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was recorded in game grounds situated up to 300 m
a.s.l. (Fig. 5).

The brown bear occurrence did not show signifi-
cant differences in bear occurrence dependent on al-
titude. In higher situated localities, the bears receded
between the WWI and WWII and in the 1970-s after
unregulated hunting (Fig. 6).

Today, the confines of brown bear occurrence are
shifted lower compared to the former data (Fig. 6), and
there also exist hibernation records from lower situ-
ated localities in the Eastern Carpathians (Storik and
SaNIGA, 2012).

Forest

The bear occurrence was more stabile in game grounds
(Table 1) with denser relative forest cover than in other
game grounds, however, with significant differences
only detected at altitudes showing positive effects on
bear occurrence and density (Table 1). The forest cover
in the regions of the Tatra Mts since 1855 (OraH et al.,
2005) and in the region of the Eastern Carpathians Mts
(OLaH et al., 2000) is significantly increasing, which we
suppose also in other regions, and this fact may be re-
flected in bear occurrence in lower situated localities.
Probably several times increased human popula-
tion (DuBcova et al., 2008), changes to landscape in-
frastructure and patchy character of forest cover ac-
counted for the discontinuity between the East and

a00
Altitude [m a.s.l.]

1000 1200 1400 1600 1800

Fig. 4. Changes in the density (estimate) of bears [No km] in Slovakia (2002-2010) related to stability of presence
and average altitude (evaluated layer of game grounds; n = 1,824).
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Table 1. Stability of bears [S%] in Slovakia (2002—2010) related to selected attributes

S% Evaluated attributes Game grounds
No 1,371
0% Altitude: average / SD [m a.s.l.] 340/ 163
’ Forest cover: average / SD [%] 28% / 28%
Density of human population: average / SD [No km 2] 127 /126
No 123
Altitude: average / SD [m a.s.1.] 608 /167
33% Forest cover: average / SD [%] 56% /21%
Density of bears (SGS estimate): average / SD [No km™] 0.07/0.08
Density of human population: average / SD [No km~2] 88 /61
No. 67
Altitude: average / SD [m a.s.l.] 672 /157
67% Forest cover: average / SD [%] 60% / 20%
Density of bears (SGS estimate): average / SD [No km?] 0.09/0.06
Density of human population: average / SD [No km™] 87 /64
No. 263
Altitude: average / SD [m a.s.l.] 806/203
100% Forest cover: average / SD [%] 60% / 19%
Density of bears (SGS estimate): average / SD [No km™] 0.15/0.09
Density of human population: average / SD [No km 2] 96 /45
No. 1,824
Segment area: average / SD [km?] 26.54/21.00
) Altitude: average / SD [m a.s.l.] 438 /244
Slovakia
Forest cover: average / SD [%] 36% /29%
Density of bears (SGS estimate): average / SD [No km™] 0.12/0.09
Density of human population: average / SD [No km?] 119/113
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Fig. 5 Analysis of long-term changes in the distribution of bears related to relative values of hypsometric zones of altitude in
Slovakia. Data sources from: 1900 cca, 1932 cca, 1953, 1968, 1972, 1977, 1980-1991, 2002 and 2010.
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Fig. 6. The presence of bears in relation to average altitude in different evaluated layers of segments in Slovakia (1900-2010)
(evaluated segments of the territory of Slovakia covered +95%): a) evaluated layer of segments 2 x 2.5 km; b) evaluated layer
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West Carpathian populations of brown bear in Slovakia
(StrakA et al., 2011, 2012). Some link between these
two populations seems to follow from a genetic analy-
sis carried out in Polish Carpathians (SMIETANA et al.,
2012), the results, however, could be influenced due to
re-introduction of 8 synanthropic individuals from the
Western Carpathians into the Eastern Slovakia (Storik
et al., 2010).

Long-term changes in range

The data on brown bear occurrence (Fig. 1b) at the turn
of the 19th and 20th century have been probably under-
estimated (MOLNAR et al., 1984, SToFik et al., 2010), as
there exist records on several bear kills at the western
boundary with the Czech Republic, dated into the 19th
century, and a report on bear occurrence observed in
1908 (Bartosova, 2002). The map of brown bear dis-
persal from the period between WWI and WWII (FE-
RIANCOVA, 1955, Fig. 1c) illustrating districts with re-
occurrence of brown bear may a bit over-estimate the
dispersal of the bear population in the given period.

The first map (Fig. 1d) illustrating the dispersal of
bears across the territory of Slovakia is dated from 1953
(FEriaANCOVA, 1955). The material for the map creation
was collected in form of questionnaires submitted by
Commissioners for forests to the directors of individual
forest districts. The map evaluated the bear distribution
according to individual districts (FERIANCOVA, 1955).
The map from 1968 (Fig. 1e) was compiled with the
data on spring stock of brown bear in individual for-
est enterprises (SKULTETY, 1970), the attached map,
however, was prepared for units smaller than forest
enterprises. In the earliest 1970s, Sladek carried out a
mapping evaluation of bear dispersal in Slovakia (HELL
and SLADEK, 1974) based on the data reported from for-
est enterprises (Fig. 1f). Also this map seems elaborated
for units smaller than forest enterprises.

Karina et al. (1980) inform about the reduction of
forest enterprises (state forest enterprises) in the former
CSSR to 113 in 1978 from 278 in 1945 (with a mini-
mum area of 23,000 ha). So we may suppose that the
evaluation according to forest enterprises might result
in over-estimation of data about spatial distribution, and
therefore, they have been attached map sets providing
more details on bear dispersal. In year 1977 SaBaDOS
and Siviak (1981) processed the data supplied in ques-
tionnaires and statistic records of bear stocks in forest
enterprises (Fig. 1g).

The map that was used for the analyses was not
elaborated for individual forest enterprises, and it may
be supposed that also the attached map was prepared
from units smaller than forest enterprises. We also must
make remark that SaBapos and Smviak (1981) didn’t
depict presence of the bears in the area of Eastern Car-
phatians on the map from 1977 in spite of confirmed
data of presence of brown bear from that period (Sto-

Fik et al., 2010). The brown bear distribution in year
1982 was documented in the work JANik et al. (1984).
Despite the link between the East Carpathian and West
Carpathian population evident in the map, the authors
conclude that the ecological conditions in the area of
the Ondavska vrchovina Mts are not suitable for brown
bear permanent sites. Such sites are possible only with
preserved migration corridors along the state boundary
with Poland.

Due to these discrepancies between the text and
the map, the map was excluded from spatial evalua-
tion. The bear dispersal in 1991 was evaluated based
on the data on bear kills in years 1980-1991 (HeLL and
SaBADOS, 1993, Fig. 1h). The map base was created for
forest enterprises representing bigger area units and
longer time periods in comparison with the other map
bases — which may results in bigger errors loading spa-
tial analyses.

From the long-term point of view we may suppose
that while the bear population was severely affected by
unregulated hunting, the occurrence in high-situated lo-
calities was continual even under the strongest hunting
pressure.

Short-term changes in range and density

More detailed data concerning changes in the bear range
are available from the period 2002-2010, recorded in
spring game census in game grounds (n = 1,824; mean
27 km?; SD 21.13 km?). This evaluation did not include
areas outside the game grounds (Korex et al., 2011).
In the short-term aspect, the population was found
expanding into lower situated localities (Fig. 6), with
more stable occurrence in higher altitudes with rare hu-
man presence and also significantly denser bear popu-
lation (Fig. 4). The effects of disturbance of bears on
their time and spatial distribution and animals avoiding
areas with possible disturbance were discussed in sev-
eral works (NELLEMANN et al., 2007; RopE et al., 2006.).

The bear stocks are rising also in the surrounding
countries: Ukraine (DELEHAN et al., 2011), and Poland
(JakuBiec, 2001); increasing numbers have also been
reported from Slovakia (StoFik et al., 2010; RicG and
ApaMmEc, 2007). As well as the area of distribution
(SMIETANA et al. 2012) also in eastern part of Polish Car-
pathians is increasing.

Damage

Unlike in the neighbour Poland, there have not been
recorded evident changes in damage to bechives since
2006, nevertheless, with exception of a moderate in-
crease in 2010. On the other hand, a more distinct dam-
age increase has been evident since 2007 on hunting
facilities (Fig. 7), probably due to strengthening (Ric
and Apamec, 2007) and extension of the bear popula-
tion (Fig. 3). Beginning with 2006, we observe brown
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bears retreating into localities at low altitudes and with
sufficient forest cover (Table 1). The increase in dam-
age to bee hives (Poland — SErGIEL et al., 2011) and
hunting facilities (Slovak Republic — ©ONFC SR, 2011),
may be to some extent explained by roof game feeding
— and so also indirect feeding of bears.

Recently there has been also evidence that anoth-
er big omnivore — wild boar increased its population
(Geisser and REYER, 2004, 2005; BieBer and Rur 2005;
TascHaLDIS and HapiisTERKOTIS, 2008; KEULING et al.,
2010) thanks to supplementary feeding (Geisser and
REYER, 2004). To avoid this trend, it is recommended
either to stop supplementary feeding and reduce, in
such a way, the negative impact of game management
(BieBer and Rur, 2005), or to use hunting as an alter-
native for preventing damage to the agricultural crops
(Gersser and REYER, 2004).

Conclusions

In long-term aspect, the brown bear distribution in Slo-
vakia was responded sensitively by unregulated shoot-
ing. The reduction of brown bear stock is primarily evi-
dent on receding in higher situated colder localities. In
short-term aspect, we can observe more stable, denser
population at higher altitudes in colder climatic regions.

The restricted allowable hunting rates and easy acces-
sible sources of anthropogenic food are factors promot-
ing the increase of bear population in Slovakia.

We are conscious of the fact that the data from the
historical maps are only attempt to the most exact de-
piction of the presence of bear at that time and the data
processed from the spring census are only approximate,
not corresponding to the factual stocks of this animal.
Therefore we propose the spatial analysis within the
game grounds as a suitable supplementary method to
the data processed from the spring census, data about
presence and data about bear mothers with cubs, all
together to use for formulation of management of the
brown bear in Slovakia.
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Casopriestorové zmeny populicie medved’a hnedého Ursus arctos
na Slovensku (1900-2010)

Suhrn

V tejto praci, na zaklade historickych udajov, mapovych podkladov a tdajov o medved’och v ramci JKS (jarné
kmenové stavy) — s€itania zveri na Slovensku (2002-2010), za pomoci GIS programov vyhodnocujeme vybra-
né faktory ovplyviiujice zmeny v rozsireni medved’ov na Slovensku. Vyhodnocujeme, ze: i) medvede preferuji
chladnejsie oblasti, vyssich nadmorskych vySok s dostato¢nou pokryvkou lesa, pricom vyraznejsie vplyva na vy-
skyt medved’ov nadmorska vyska ako pokryvnost’ lesa, ii) so znizujucou sa nadmorskou vyskou postupne klesa
frekvencia vyskytu a relativna hustota medved’ov, iii) dlhodobo k najvyraznej$im vykyvom v rozsireni dochadza
v strednych nadmorskych vyskach 400—1 100 m n. m. (SD > 10 %), k najmensim od 1 500 m n. m. (SD <2 %)
a ziadny, alebo minimalny vyskyt (do 5 %) bol zaznamenany do 300 m n. m., iv) neregulované zasahy v dlhodo-
bom horizonte ovplyviiovali priestorovu distribuciu medved’ov na uzemi Slovenska.

I ked’ mapové udaje z minulosti boli len pokusom o ¢o najpresnejsie znazornenie rozsirenia medvedov (ich
spol’ahlivost’ je sporna) a udaje z jarného scitania zveri v ramci pol'ovnych revirov pravdepodobne nevystihuju
skuto¢ny stav populécie (absolutne hodnoty), predpokladame, ze priestorové analyzy z jarné¢ho scitania zveri
po pripadnom doplneni o vyskytové udaje a udaje o vodiacich medvediciach mézu prispiet’ (ako jeden z indikato-
rov) k skvalitneniu manazmentu medved’ov na Slovensku.
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