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Landscape Analysis of the Hallasan National Park in a Jeju
Island Biosphere Reserve: Fragmentation Pattern'
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ABSTRACT

Roads are an indicator of anthropogenic activity causing ecosystem disturbances and often lead to habitat
fragmentation, habitat loss, and habitat isolation. The Hallasan National Park(1 53.4kmz) on Jeju Island being
distinguished for its unique geology, topography, and biota has also been designated as a core area of UNESCO
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Man and the Biosphere(MAB) Reserve. Although the high conservation value of this park has contributed to
a rapid growth of tourists and road construction, landscape changes due to roads have not been examined yet.
We used GIS systems to examine the fragmentation pattern caused by roads, in relation to its zonation, elevation,
and vegetation. When a buffer was applied to roads(112m width for paved roads and 60m width for both legal
and illegal trails), the park consisted of 100 fragments. The ten fragments generated after applying buffer to only
paved roads and legal trails ranged from 0.002km” to 38.2km” with a mean of 14.2km2, and about 7% of both
nature conservation zone and nature environment zone of the park were edge. Fragments in both east and west
ends of the park and around the summit exhibited relatively high shape indices with means of 5.19(for 100
fragments) and 7.22(for 10 fragments). All five legal trails are connected to the pit crater of the mountain and
vegetation changed from broadleaf forests and conifer forests to grasslands with elevation, consequently
resulting in dramatic fragment size reduction in grasslands at high elevation, in particular above 1,400m, where
endemic and alpine plants are abundant. These results show that in Hallasan National Park the risks of habitat
deterioration and habitat loss due to fragmentation may be more severe in the nature conservation zone
dominated by Baengnokdam than in the nature environment zone. Therefore, current road networks of the park
appear to fall short of the goal of the national park for ecosystem conservation and protection. Considering that
the entire Hallasan National Park also serves as a MAB core area, conservation efforts should focus, first of all,
on park rezoning and road management to mitigate habitat fragmentation.

KEY WORDS : CONSERVATION VALUE, GIS, ROAD NETWORKS, ZONATION
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Figure 1. Three zones of Jeju Island Biosphere Reserve
designated by UNESCO in 2002. The road
network on the island is also presented
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Table 1. Fragmentation pattern of the Hallasan National Park after applying different buffer depths to various roads.

Buffer depth(m) Number of Sum of fragment Fragment area(km”)
Paved roads Trails fragments areas(km’) Range Mean
112 20 101 137.51 0.0009 - 9.70 1.36
112 40 102 128.97 0.0003 - 9.24 1.26
112 60 100 120.71 0.0001 - 8.35 1.21
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Figure 3. Pattern of the Hallasan National Park fragmented by diverse roads. Pattern (A) when all roads, ie.,
paved roads(112m) and trails(60m for both legal and illegal trails), were buffered and (B) when only

paved roads and legal trails were buffered
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Table 2. Park area and sum of fragment areas across 100m elevational gradient of the Hallasan National Park. Sum
of fragment areas at each elevation class was obtained after applying 112m and 60m buffer depths to roads
and legal trails, respectively. Decrement for each elevation class represents the percentage of park area

influenced by buffer.
. Park area Sum of fragment areas
Elevation(m) 5 - 5 - Decrement(%)
Area(km”) Proportion(%) Area(km®) Proportion(%)
> 1900 0.11 0.07 0.006 0.004 94.6
1800 - 1900 0.84 0.6 0.40 0.3 52.4
1700 - 1800 2.24 1.5 1.64 1.2 26.8
1600 - 1700 4.79 3.1 4.71 33 1.7
1500 - 1600 6.86 4.5 6.40 4.5 6.7
1400 - 1500 6.67 43 6.31 44 5.4
1300 - 1400 9.54 6.2 9.27 6.5 2.8
1200 - 1300 11.78 7.7 11.36 8.0 3.6
1100 - 1200 16.29 10.6 15.77 11.1 3.2
1000 - 1100 22.04 14.4 20.17 14.2 85
900 - 1000 15.39 10.0 14.01 9.9 9.0
800 - 900 16.07 10.5 15.55 11.0 32
700 - 800 19.12 12.5 17.85 15.6 6.7
600 - 700 17.22 11.2 15.24 10.7 11.5
< 600 4.44 2.9 3.44 2.4 22.5
Sum 153.40 100 142.13 100 7.2
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Table 3. Park area and sum of fragment areas by land use in the Hallasan National Park. Sum of fragment areas for
each land use type was obtained after applying 112m and 60m buffer depths to roads and legal trails,
respectively. Decrement for each land use type represents the percentage of park area influenced by buffer.

Park area Sum of fragment areas
Land use/ Cover type 3 - - 3 - Decrement(%)
Area(km®) Proportion(%) Area(km”) Proportion(%)
Natural land 152.49 99.7 141.98 99.9 6.9
Forest 143.20 93.7 134.09 94.4 6.4
Broadleaf forest 116.47 76.2 109.34 77.0 6.1
Coniferous forest 20.96 13.7 19.28 i3.6 8.0
Mixed forest 5.77 3.8 5.47 3.9 52
Grassland 9.24 6.0 7.84 5.5 15.2
Natural grassland 5.84 38 4.85 34 17.0
Others 3.40 22 2.99 2.1 12.1
Water 0.03 0.04 0.05 0.04 0
Wetland 0.01 0.01 0.01 0.01 0
Inland water 0.04 0.03 0.04 0.03 0
Human dominant land 0.45 0.3 0.09 0.06 80.0
Urban and built-up land 0.38 02 0.05 0.04 86.8
Residential 0.003 0.002 0.003 0.002 0
Recreation 0.02 0.01 0 0 100
Transportation 0.31 0.2 0 0 100
Public facility 0.05 0.03 0.05 0.04 0
Agricultural land 0.06 0.03 0.03 0.02 50.0
Field 0.02 0.01 0.02 0.01 0
Greenhouse plantation 0.02 0.01 0.001 0.0007 95.0
Others 0.02 0.01 0.009 0.006 55.0
Barren 0.008 0.005 0.008 0.006 0
Sum 152.94 100 142.09 100 7.1
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