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Abstract

This study’s purpose was to provide basic data for the monitoring of ecological changes caused by change of vegetation
structure of Abies koreana forest in a study site susceptible to climatic change in Yeongsil area of Hallasan Mountain, Jeju
Island. Surveys revealed this: in Yeongsil area of Hallasan Mountain, per 1 ha of A. koreana forests, total number 1,781, and
A. koreana number 989, accounting for 55.5% of the total number of trees. 190 4. koreana or 19.2% were found to be dead.
For the number of individual trees by DBH, trees standing 5 ¢m -10 cm tall formed the largest portion at 39.9%, and in the case
of other trees except 4. koreana, the number of individual trees below 5 ¢M accounted for 23.5% of the total number of trees.
The survey of importance by height revealed this: at the top level, the importance of 4. koreana was the highest at 106.23, but
the sum of importance of temperate deciduous broad-leaved trees (Prunus maximowiczii, Quercus mongolica, and Taxus
cuspidata) was higher at 142.84 than that of 4. koreana. The analysis of species diversity revealed 0.645 species diversity for
the tree layer and 0.817 for the shrub layer; for evenness, 0.549 for the tree layer and 0.664 for the shrub layer; for dominance
value; 0.451 for the tree layer and 0.336 for the shrub layer. The analysis of tree vitality revealed that for the 4. koreana forests
in Yeongsil, the composition ratio of 4. koreana by type is AS type>AL type>DS type >DB type, and that of the other trees is
AL type>AS type>AF type>AB type. Compared with the forests in other areas, the 4. koreana forests in the Yeongsil area
have a very high occurrence rate of dead trees, and a high importance of trees is shown in the deciduous broad-leaved tree
forests. Compared with the A. koreana forests in the Jindallaebat area, with the same level above sea, the vegetation structures
are fast changing. Also, due to dryness and other non-physical environmental changes caused by a lack of rainwater and dry
winds in winter, dead trees are fast increasing in number. Environmental changes such as climate change diversely affect the
maintenance of 4. koreana in individual areas, and if environmental changes are fast and continue long, of the 4. koreana
forest areas in the Hallasan Mountain, the A. koreana forests in the Yeongsil area will decrease fastest in number and will
experience changes in the vegetation structure. Thus, it is necessary to survey the vegetation changes in 4. koreana forests,
which are distributed in all directions but are centered on Hallasan Mountain, and to thus conduct long-term monitoring and
research.
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Table 1. Characteristics for the study site in Yeongsil area of Hallasan Mountain

Characteristic

Forest status

. N 33°21 722”7
GPS coordinate E 126°30 ’ 36 ”
Altitude (m) 1,650 (1,641~1,656)
Aspect (°) Northwest ~ Northeast
Slope (°) 0~10
Topography Middle Slope
Coverage of rock (%) 10~90

Ratio of gravel (%) <1
Coverage of Sasa palmate (%) 0~95
Total vegetation coverage (%) 60~98

Height(m)/Coverage of upper layer (%) 2.4~6/0~80
Height(m)/Coverage of lower layer (%) 1.2~2.4/25~70
Height(m)/Coverage of herb layer (%) 0.2~1.2/30~90
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Fig. 1. Location map of study site and small quadrat numbers in 1 ha permanent quadrat of Abies koreana forest on

Yeongsil area in Hallasan Mountain.
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Table 2. Distribution status of 4bies koreana and the other species in study site (/ha) Abies koreana forest in Yeongsil area of
Hallasan Mountain

Height Density(/ha) Greatest Basal Area (m’) Average of DBH (cm)
Species Max/Mean —— Tree DBH
(m) Alive Death (cm) Alive Death <10 >10
Abies koreana 5.85/3.07 799 190 34 81,662.6 19,969.9 54 12.9
The other species 4.83/2.53 982 10 33 32,284.5 1,284.9 4.7 8.5
Total 1,781 200 34 113,947.1 21,2549 5.0 10.7
45 B The other species(12 species)
40 O Quercus mongolica

B Taxus cuspidata
35 B Prunus maximowiczii
B Abjes koreana
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Fig. 2. Distribution of DBH (cm) classes of major 4 species in Yeongsil area of Hallasan Mountain.
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Table 3. Importance values (IV) [relative density (RD) + relative frequency (RF) + relative basal area (RB)] of tree upper and
lower layer in Yeongsil area of Hallasan Mountain

Layer Scientific name RD RF RB v
Abies koreana 42.96 1531 47.96 106.23
Prunus maximowiczii 20.28 1531 21.12 56.71
Quercus mongolica 19.41 15.31 10.53 45.24
Taxus cuspidata 11.11 15.31 14.47 40.89
Betula ermanii 2.79 9.18 1.12 13.09
Pourthiaea villosa var. villosa 1.20 7.14 1.58 9.92
Weigela florida 0.27 5.10 0.86 6.23
The Symplocos chinensis for. pilosa 0.39 4.08 0.66 5.13
upper
Jayer Sorbus commixta 0.70 3.06 0.66 4.42
Magnolia sieboldii 0.26 3.06 0.26 3.58
Rhododendron mucronulatum var. ciliatum 0.15 2.04 0.26 2.46
Euonymus hamiltonianus var. hamiltonianus 0.18 2.04 0.20 2.42
Rhododendron yedoense for. poukhanense 0.11 1.02 0.13 1.26
Acer pseudosieboldianum 0.08 1.02 0.13 1.23
Sorbus alnifolia 0.10 1.02 0.07 1.18
Total 100 100 100 300
Taxus cuspidata 44.55 12.00 36.21 92.76
Abies koreana 7.32 12.00 19.45 38.76
Weigela florida 10.89 11.20 13.91 36.01
Rhododendron mucronulatum var. ciliatum 10.08 8.80 10.98 29.86
R. yedoense for. poukhanense 9.80 8.00 8.21 26.01
Magnolia sieboldii 9.50 9.60 4.02 23.12
Prunus maximowiczii 1.46 6.40 1.42 9.29
Juniperus chinensis var. sargentii 1.68 4.80 1.68 8.15
The Pourthiaea villosa var. villosa 0.46 5.60 0.59 6.65
lower
layer Berberis amurensis var. quelpaertensis 0.38 4.80 0.67 5.85
Viburnum furcatum 0.78 4.00 0.84 5.62
Empetrum nigrum var. japonicum 0.93 4.00 0.42 5.35
Quercus mongolica 0.73 3.20 0.34 4.26
Symplocos chinensis for. pilosa 0.79 2.40 0.67 3.86
Sorbus commixta 0.14 1.60 0.17 1.91
Lonicera maackii 0.43 0.80 0.34 1.56
Euonymus hamiltonianus var. hamiltonianus 0.10 0.80 0.08 0.98

Total 100 100 100 300
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Table 4. Diversity indices for each layer of Abies koreana forest in Yeongsil area of Hallasan Mountain

Layer No. of Species Species diversity (H') H' Max Evenness (J') Dominance (D')
The upper layer 15 0.645 1.176 0.549 0.451
The lower layer 17 0.817 1.230 0.664 0.336
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Fig. 3. Number of an individual species of stem vitality [AS (standing alive), AB (broken alive), AL (leaning alive), AF
(fallen/prone alive), AD (standing alive dead top), DS (standing dead), DB (broken dead), DL (leaning dead), DF
(fallen/prone dead)] of woody plants appeared in Abies koreana forest in Yeongsil area of Hallasan Mountain.
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