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ABSTRACT

This study analyzes the geographic information system (GIS) and machine learning

models to understand the relationship between the appearance of hibernation sites
and habitats in order to systematically manage the habitat of Asiatic Black Bear(
Ursus thibetanus ussuricus) inhabiting Jirisan National Park, South Korea. The most
important environmental factors influencing the hibernation sites was found to be the
inclination(41.4%), followed by altitude(20.4%), distance from the trail(10.9%), and
age group(7.7%) in the order of their contribution. A comparison between the
hibernation habitat and the normal habitat of Asiatic Black Bear indicated that the
average altitude of the hibernation sites was 63m, whereas the average altitude of
the normal habitat was approximately 400m. The average inclination was found to be
7° , and a preference for the steeper inclination of 12-43° was also observed. The
average distance of the hibernation site from the road was approximately 300m; the
range of separation distance was found to be 1,300-2,400m. This was thought to be
the result of a safer selection of winter hibernation site by preventing human contact
and outside invasion. This study analyzes the habitat environmental factors for the
selection of hibernation sites that prevent severe cold and other threats during the
hibernation period in order to provide fundamental data for hibernation ecology and

habitat management of Asiatic Black Bear.

KEYWORDS : Asiatic Black Bear, Hibernation, Habitat Analysis, Jirisan National Park
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FIGURE 1. A map of study area
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TABLE 2. Selection of environmental factors

Environmental factors Thematic map Data type Data source
Topography Elevation Numerical topographical map  National geographic information institute

Slope
Aspect

Water system Distance from the stream

Road Distance from the road

Vegetation Forest type Forest map Korea forest service
Age of forest
Trail Distance from the trail Site survey Korea national park service
Temple Distance from the temple

Y g

Elevation

Distance from the stream

Age of forest Distance from the trail Distance from the temple

FIGURE 2. Area map for each environmental factor
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FIGURE 3. Locations of Asiatic black bear
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FIGURE 4. Locations of Asiatic black bear den
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FIGURE 5. Asiatic black bear species distribution models suitable habitat application results in Jirisan
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TABLE 3. Habitat environment condition of Asiatic black bear

Factor Env:(g)crlgzntal Details factors Average Habitat conditions Contribution(%)

Altitude 954.6m 600~1,400m 18.2

Topography Slope 23~42° 6.3

Natural Aspect 163° (southern) 50~180° (southern—eastern) 35

factors ) Forest stand Hardwood—forest Hardwood—forest 3.0
Vegetation

Forest age 6 15.8

Stream Distance to stream 177.5m 750m or less 17.0

Anthro Road Distance to road 1,132.0m 400m or more 11.3

pyogenic Trail Distance to trail 1,145.4m 500m or more 12.6

factors Temple Distance to temple 3,141.5m 1,000m or more 12.3
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TABLE 4. Hibernating place location according to environmental factors

Factor Env;zacr;(r)nrzntal Details factors Average Habitat conditions Contribution(%)
Altitude 1,017.6m 1,000m or more 20.4
Slope 36.4° 35~85° 4.4
Topography 5
Aspect 122° (eastern) 10~100 3.1
Natural (northern—eastern)
factors Vegetation Forest stand Hardwood—forest Hardwood—forest 5.3
g Forest age 6 6 7.7
Stream Distance 240.2m 320m or less 4.2
to stream
Anth Road Distance to road 1,431.3m 1,500m or more 1.9
nthro Trail Distance to trail 1,170.3m 800m or more 10.9
pyogenic Distance
factors Temple 2,637.8m 1,000m or more 5.1
to temple
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