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ABSTRACT

The Ministry of Environment of Korea has been releasing Asiatic black bears since 2004 at Jirisan
National Park. It exceeded the target number of Asiatic black bears in 2018. As of July 2020, in addi-
tion to 67 traceable bears, many Asiatic black bears are dispersed outside Jirisan National Park. Jirisan
National Park is a very dense place with more than 3 million visitors every year. In this study, the
roads and trails through Jirisan National Park were considered to be the main dispersion factors of
Asiatic black bears, and the fragmentation analysis was conducted. As of July 2017, the length of roads
and trails in Jirisan National Park was 363.4km. Based on this, Jirisan National Park was fragmented
into 163 patches. There is only one place that maintains a single area of more than 50km that is suit-
able for large mammals to inhabit, and 141 places are less than Skw. There are 6 patches of 24 to
200k area suitable for living of large mammals including Asiatic black bears, in Jirisan National Park.
Compared to the announcement made by the Korea National Park Service in 2014, activities of Asiatic
black bears were rare in areas below Sk area and the frequency of activities was high in more than
20kn area. This shows that human activities in protected areas such as national parks can directly affect
the activities of wild animals, including Asiatic black bears. Therefore, efforts should be made to im-
prove the habitat of Asiatic black bears by reducing the pressure of visiting for Jirisan National Park.

In addition, as a result of analyzing the fragmentation of the park’s natural conservation zone,
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107.7km, 45% of the trail of Jirisan National Park, was opened, which is more fragmentation than oth-

er use zones. The park nature conservation zone accounts for about 32% of the total area of Jirisan

National Park, but the average patch area is only 2.93kn' and seven large shelters are located. Therefore

the Asiatic black bears are negatively affected. This is the result of inconsistent national park use zone

setting and actual park management. In overseas countries, research is active on the negative effects

of human activity on ecosystems in protected areas. However, there is a lack of research of that in

Korea. Thus, that research is required for protection area management in the future.
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Figure 1. Study site(Jirisan National Park)
Table 1. Landscape indices used in the study
Abbreviation Description
NP Total number of patches in the landscape / Number of Patches for each individual class
TA Total sum of areas of all patches belonging to a given class
MPS Mean patch size
TE Total sum of edge perimeter of all patches / Total sum of edge perimeter of all class patches
NCA Number of core area
TCA Total core area size
CAPL Core Area Percentage of Landscape
MCA The mean size of disjunct core area patches
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Figure 2. Roads and trails in Jirisan National Park
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Table 2. Result of each landscape indices of class level

Class
Indices 1 2 3 4 5 6 7 Landscape
Level
50> 50=,40> | 40=,30> | 30=,20> |[20=,10> | 10=,5> 5=
(kmy) (knf) (kmz) (kmz) (kmz) (knf) (kmz)
NP 1 1 3 4 6 7 141 163
0.6% 0.6% 1.8% 2.5% 3.7% 4.3% 86.5% (100%)
TA 51.40 40.50 104.36 90.69 100.64 47.19 43.277 478.05
10.8% 8.5% 21.8% 19% 21.1% 9.9% 9.1% (100%)
MPS 51.40 40.50 34.79 22.67 16.77 6.74 0.31 2.93
TE 76,391 84,815 187,184 148,865 181,461 134,059 215,036 1,027,801
(m) (m) (m) (m) (m) (m) (m) (m)
NCA 1 1 5 8 16 0 0 31
32% 32% 16.1% 25.8 51.6% 0.0% 0.0% (100%)
TCA 27.74 12.67 81.52 56.11 11.21 0 0 189.24
14.7% 6.7% 43.1% 29.6% 5.9% 0.0% 0.0% (100%)
CApL | 2774 12.67 81.52 56.11 11.21 0 0 478.047
5.8% 2.6% 17.1% 11.7% 2.3% 0.0% 0.0% (39.6%)
MCA 27.74 12.67 16.30 7.01 0.70 0 0 6.10
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Figure 3. Fragmentation status of Jirisan National Park
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Figure 4. Fragmentation status and Activity Frequency of Asiatic Black Bear *Black Bear, farther
away from the trail, the higher the frequency of activity(National Park Service, 2014).
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Table 3. Home range size of Asiatic Black Bear and other mammals

. Daily activity area | Number of | Corresponding | Percentage of area in park
Target species (k') Patches area(kir) 478.05km'(100%)
Ursus thibetanus 24~200 6 22591 47%
Martes flavigula koreana 22.3~59.1 6 22591 47%
Sus scrofa 5.1 22 434.78 90.9%
Meles meles and
Vidpes vulpes peculiosa 5 141 432.67 90.5%
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Figure 5. Core area of Jirisan National Park for Asiatic black bear

Table 4. Result of each landscape indices in natural conservation district

Class
. 1 2 3 4
Indices 20> 20=,10> 10=5> 5= Laﬁgiﬁpe
(i (i) (i ()
NP 1 2 10 40 53
1.88% 3.77% 18.88% 75.47% 100%
TA 25.79 26.50 73.66 29.38 155.33
16.60% 17.06% 47.42% 19% 100%
MPS 25.79 13.25 7.37 0.73 0.89
51,191 66,956 207,667 163,339 489,153
TE 104% 13.6% 42.4% 333% 100%
(m) (m) (m) (m) (m)
22 ZAst A A3 FUAAEEA T U9 Class1-2 25.79kmo| AR} Class4] H 1 #jx| H

%] 4=(NP, Number of patches)= %
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Figure 6. Fragmentation status of natural conservation district in Jirisan National Park

Table 5. Shelter in the park natural conservation district zone, Jirisan National Park

Shelter name Max;gllu;n number 02f012)80ple 'z‘rﬁ?? Altitude Note
Yeonhachen 60 95 299 1,510
Chibanmok 40 60 297 1,425
Rotary 35 30 109 1,330
Jangteomok 135 155 657 1,660
Seseok 190 240 676 1,560
Byecksoryeong 120 120 527 1,321
Total 580 700 2,565 Averagel,468
Piagol 36 36 81 800 in the park natural
Nogodan 108 108 418 1,350 environment zone

AREA T A}
1748t Zoz Ut
,?g] }ﬂ/d;ﬂ o]-xé/ﬂo]
\:]. Al 7l5].ﬂ l/]-o}_ o]

of gk 7ol %J%PD}.
Xlaléi%%%ﬂl% 1?:1 3079 ~240"8 744 <
£ 87l &7t A8l 1o
ool alAl el
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PA

H
Ael izt glovt s %ﬁ;} T

*National Park Basic Statistics(2020) rewritten
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Figure 7. Shelter of natural conservation district in Jirisan National Park
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