KJEE 47(3): 135-145(2014) Original article
http://dx.doi.org/10.11614/KSL.2014.47.3.135

ISSN: 2288-1115 (Print), 2288-1123 (Online)

Community Distribution on Mountain Forest Vegetation of the Gyebangsan Area in the Odaesan
National Park, Korea. Kim, Chang-Hwan*, Jang-Geun Oh', Eun-Ok Kang’, Chil-Sun Yun® and Jin-Keun
Lim* (Department of Ecology Landscape Architecture-Design, Chonbuk National University; 'Korea
National Park Service, Gondeok-dong, Mapo-gu, Seoul 121-717, Korea; *‘Department of Ecology
Landscape Architecture-Design, Graduate School of Chonbuk National University)

Abstract The mountain forest vegetation of Gyebangsan (1,577 m) in Odaesan National Park is classified
into deciduous broad-leaved forest, mountain valley forest, coniferous forest, subalpine coniferous forest, sub-
alpine deciduous forest, plantation forest, and other vegetation which includes Actinidia argute community and
agricultural land. As for the number of communities distributed in the each forest vegetation which were catego-
rized by the physiognomy classification, deciduous broad-leaved forest had 33 communities, mountain valley
forest 41 communities, coniferous forest 8 communities, subalpine coniferous forest 4 communities, subalpine
deciduous forest 2 communities, plantation forest 6 communities and other vegetation 4 communities. Regard-
ing the distribution rate of communities in the vegetation, in the deciduous broad-leaved forest. Quercus mon-
golica community accounted for 80.226% with 30,909,942.967 m?, followed by Quercus variabilis community
of 2.771% with 1,067,479.335 m>. 55.463% of deciduous broad-leaved forest in the Gyebangsan had Quercus
mongolica as a dominant or second dominant species. In the mountain valley forest, Fraxinus rhynchophylla -
Juglans mandshurica community accounted for 10.955%. And there were ten mixed communities having
Fraxinus rhynchophylla and upper layer at a similar level of coverage, taking up 32.776%. In the coniferous
forest, Pinus densiflora and the community living with Pinus densiflora accounted for 100%, showing that the
coniferous forest has the community with Pinus densiflora as a dominant species at upper layer. For other
vegetation, subalpine coniferous forest had a total of four communities including Abies holophylla - Quercus
mongolica community, and accounted for 4.980% of vegetation area of Odaesan National Park. Two communi-
ties including Betula ermani - Cornus controversa community were found in the subalpine deciduous forest,
taking up 0.006% of total vegetation area of Odaesan National Park. Regarding plantation forest, Larix leptolepis
was planted the most with 51.652%, followed by Betula platyphylla var. japonica with 38.975%, and Pinus
koraiensis with 7.969%. These three species combined accounted for 98.565%. In conclusion, the forest vege-
tation found in the Gyebangsan of Odaesan National Park has Quercus mongolica as a dominant species at the
top layer. A lot of other communities related with this species are expected to be quickly replaced due to vegeta-
tion succession and climatic causes. Therefore, Quercus mongolica is expected to become the main species in
the deciduous broad-leaved forest, Fraxinus rhynchophylla, Juglans mandshurica and Fraxinus mandshurica
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in the mountain valley forest. Around the border line between deciduous broad-leaved forest and mountain
valley forest, highly humid valley area is expected to be quickly taken up by Cornus controversa and Fraxinus
mandshurica, and the slope area by Quercus mongolica. However, in the subalpine coniferous forest, the dis-
tribution rate of deciduous broad-leaved trees is expected to increase due to climate warming.

Key words: classification, forest vegetation, Odaesan, physiognomy, Quercus mongolica, Pinus densiflora
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Fig. 1. Location of Gyebangsan area in the Odaesan National Park.
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Symbol Community Symbol Community Symbol Community Symbol Community
Aba  Abandoned Land Da Development area LI Larix leptolepis Qmlum Quercus mongolica-Juglans mandshurica
Abh Abies holophylia Frm Fraxinus mandshurica LIQm  Larix leptolepis-Quercus mongolica QuKp  Quercus mongolica-Kalopanax pletus
Aca  dActlnldla arguta FrmAm  Fravinus mandshurica-Acer mono MasCoc  Magnolla sleboldll-Cornus controversa QmLl Quercus mongolica-Larix leptolepis
Ah Abies holophylla FrmCoc Fravinus mandshurica-Cormus controversa Pd Pinus densiflora QmPd  Quercus mengolica-Pinus densiflora
AWQm  Abies holophyila-Quercus mongolica FrmFrr  Fravinus mandsh Fraxinus rhynchophylla PdCoc  Pinus densiffora-Cornus QmQv  Quercus mongolica-Quercus variabilis
ABQv  Abies holophylla-Onercus variabilis FrmQm  Fraxinus mandshurica-Quercus mongolica ~ PAFrm  Pinus densiflora-Fraxinus mandshurica QmTa  Quercus mongolica-Tilia anmwensis
Am Acer mono FrnTa  Fravinus mandshurica-Tilia mandshurica Pdlum  Pinus densiffora-Juglans mandsharica QmTm  Quercus mongolica-Tilia mandshurica
AmCac  Acer mana-Cornus confroversa Frr Fraxinus rhynchophylia PdPom  Pinus densiflora-Populus maxim QsCl Quercus serrata-Carpinus laxiflora
AmFrr  Acer mono-Fravinus rhynchophyila FreAa  Fravinus rhynchophylla-Ailanthus altlssima — PAQm  Pinus densiffora-Quercus mongolica QsFrr  Quercus serrata-Fraxinus rhynchophylla
Amlum  Acer mono~Juglans mandshurica FriAca  Fravinus rhynchophylla-Actinidia arguta PAQv  Pinus densiflora-Quercus variabilis Qv Quercus variahilis
AmQm  Acer mono-Quercus mongolica FrAm  Fraxinus rhynchophylla-Acer mono PdTa Pinus densiflova-Tilia mandshurica QuAh  Quercus variabilis-Abies holophylla
AmTa  Acer mono-Tilia amirensis FreCoc  Fraxinus rhynchophylla-Cornus comroversa  Pik Plnus koralensls QvPd  Quercus variabilis-Pinus densiflora
Bag  bare ground FreFrm  Fraxinus Frair Ishurica PkQm  Pluus koralensls-Ouercus QvOm  Quercus variabilis-Quercus mongolica
BeFrm  Betula costata-Fraxinus mandshurica Fredum  Fravinus rhynchophylla~Juglans mandshurica PokTa  Populus koreana-Tilia amurensis Seg Secondary grass
Be Beula ermani FrKp  Fravinus rhynchophylia-Kalopanax pletus Qallum  Quercus allena~Juglans mandshurica TaCoc  Tilia amurensis-Cornus controversa
BeCoc  Betula ermani-Cormus confroversa FrePd  Fraxinus rhynchophylia-Pinus densifiora Qm  Quercus mongolica TaFrr  Tilia amurensis-Fraxinus rhynchophylla
Bp Betula platyphylia var. juponica FroQm  Fravinus ehynchophylia-Quercus mongolica  QmAca  Quercus mongolica-Actinldla arguta TaQm  Tilia amurensis-Quercus mongalica
Coc  Cornus controversa FriTa  Fravinus rhynchophylla-Tilia amurensis QmAh  Quercus mongolica-Abies holophylla Te Taxus euspldata
CocAm  Cornus controversa-Acer mano FreTm  Fravinus rhynchophylla-Tilia mandshurica QmAm  Quercus mongolica-Acer mano Tm Tilia mandshurica
CocFrm  Cornus cantroversa-Fraxinus mandshrica  Jum Juglans mandshurica QmBe  Quercus mongolica-Betula costata TmFrm  Tilia mandshurica-Fraxinus mandshurica
CocFrr  Carnus controversa-Fraxinus riynchophylla JumAca Juglans mandshurica-Actlnldla arguta QmBe  Quercus mongolica-Betula ermani TmFrr  Tilia mandshurica-Fraxinus thynchophylla
CocJum  Cormus controversa-Juglans mandshurica  JumCoc  Juglans mandshurica-Cormus controversa QmBs  Quercus mongolica-Betula schmidvii TmUdj  Tilia mandshurica-Ulimas davidiana var.
CocPom Cornus cantroversa-Populus maxim JumFrm Juglans mandshurica-Fraxinus mandshurica  QmCl  Quercus mongolica-Carpinus laxiflora Jjaponica
CocTa  Cornus controversa-Tilia amurensis JumFre  Juglans mandshurica-Fraxinus rhynchophylla  QmCoc  Quercus mongolica-Cormus controversa
CocTm  Cornus controversa-Tilia mandshurica JumPom Juglans mandshurica-Populus mexim QmFrm  Quercus mongolica-Fraxinus mandsinrica
Cva i JumTa  Juglans mandshurica-Tilia amurensis QmFrr  Quercus ica-Fravinus

Fig. 2. Actual vegetation map of Gyebangsan area in the Odaesan National Park.
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Table 1. Communities of > 1% distribution area in the 95 communities of Gyebangsan area in the Odaesan National Park.

Physiognomy . 2 Whole
classification Community Polygon Area (m”) Percentage (%) percentage (%)
Quercus mongolica Community 214 30,909,942.967 80.226 55.463
Quercus mongolica-Fraxinus rhynchophylla Community 46 1,379,133.244 3.579 2.475
Deciduous Quercus variabilis Community 50 1,067,479.335 2.771 1.915
borad leaved  Quercus mongolica-Quercus variabilis Community 42 1,006,754.052 2.613 1.806
forest Quercus mongolica-Tilia amurensis Community 27 870,052.462 2.258 1.561
Quercus mongolica-Pinus densiflora Community 70 822,843.574 2.136 1.476
Total 449  36,056,205.634 93.583 64.696
Fraxinus rhynchophylla-Juglans mandshurica Community 25 905,396.236 10.955 1.625
. Fraxinus rhynchophylla-Acer mono Community 30 858,491.719 10.388 1.540
Mountain Cornus controversa-Fraxinus mandshurica Community 7 855,062.514 10.346 1.534
valley forest Juglans mandshurica-Cornus controversa Community 25 666,041.145 8.059 1.195
Total 87 3,284,991.614 39.748 5.894
. Pinus densiflora-Quercus mongolica Community 93 1,127,638.270 47.690 2.023
Co?lfemus Pinus densiflora Community 76 954,607.478 40373 1.713
orest
Total 169 2,082,245.748 88.063 3.736
) Abies holophylla-Quercus mongolica Community 59 1,799,493.545 64.773 3.229
Subalpme Abies holophylla Community 70 837,157.561 30.134 1.502
coniferous forest
Total 129 2,636,651.106 30.134 4.731
Larix leptolepis afforestation 63 1,860,166.787 51.652 3.338
Afforestation  Betula platyphylla var. japonica afforestation 83 1,403,642.784 38.975 2.519
Total 146 3,263,809.571 90.627 5.857
Total 980  47,323,903.673 - 84.914
9, A e Ausiglon, e ae delee A%t iR B ey, sl 22
A goz ARHRh ARNER 3] THE A ¥R 4 o] 1% ol BT WAL A el 9
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Table 2. Plant communities of deciduous borad leaved forest by physiognomy classification of Gyebangsan area in the Odaesan National

Park.
. 5 Whole
Community Polygon Area (m”) Percentage (%) percentage (%)
Quercus mongolica Community 214 30,909,942.967 80.220 55.463
Quercus mongolica-Fraxinus rhynchophylla Community 46 1,379,133.244 3.579 2475
Quercus variabilis Community 50 1,067,479.335 2.770 1.915
Quercus mongolica-Quercus variabilis Community 42 1,006,754.052 2.613 1.806
Quercus mongolica-Tilia amurensis Community 27 870,052.462 2.258 1.561
Quercus mongolica-Pinus densiflora Community 70 822,843.574 2.136 1.476
Quercus mongolica-Abies holophylla Community 29 478,672.212 1.242 0.859
Quercus variabilis-Quercus mongolica Community 14 336,090.818 0.872 0.603
Quercus mongolica-Kalopanax plctus Community 17 296,055.088 0.768 0.531
Quercus mongolica-Acer mono Community 7 229,806.606 0.596 0.412
Quercus mongolica-Juglans mandshurica Community 4 229,283.750 0.595 0411
Quercus mongolica-Fraxinus mandshurica Community 4 218,747.715 0.568 0.393
Tilia mandshurica-Fraxinus mandshurica Community 1 126,786.311 0.329 0.227
Tilia mandshurica-Ulmus davldlana var. japonica Community 3 85,428.121 0.222 0.153
Tilia amurensis-Quercus mongolica Community 2 51,155.181 0.133 0.092
Tilia amurensis-Fraxinus rhynchophylla Community 1 50,727.435 0.132 0.091
Quercus mongolica-Betula ermani Community 5 50,578.810 0.131 0.091
Quercus variabilis-Abies holophylla Community 3 41,466.028 0.108 0.074
Quercus mongolica-Cornus controversa Community 2 37,428.458 0.097 0.067
Quercus mongolica-Larix leptolepis Community 3 34,369.073 0.089 0.062
Quercus serrata-Carpinus laxiflora Community 1 32,686.240 0.085 0.059
Quercus variabilis-Pinus densiflora Community 2 31,497.125 0.082 0.057
Tilia mandshurica-Fraxinus rhynchophylla Community 2 25,851.405 0.067 0.046
Quercus mongolica-Betula costata Community 3 22,793.251 0.059 0.041
Quercus mongolica-Carpinus laxiflora Community 2 19,292.603 0.050 0.035
Quercus mongolica-Actlnldla arguta Community 1 14,412.787 0.037 0.026
Quercus mongolica-Betula schmidtii Community 1 13,931.276 0.036 0.025
Betula costata-Fraxinus mandshurica Community 1 11,563.071 0.030 0.021
Quercus mongolica-Tilia mandshurica Community 1 11,704.688 0.030 0.021
Magnolla sleboldll-Cornus controversa Community 1 9,468.727 0.025 0.017
Quercus serrata-Fraxinus rhynchophylla Community 1 7,481.984 0.019 0.013
Tilia amurensis-Cornus controversa Community 1 5,197.480 0.013 0.009
Tilia mandshurica Community 1 2,970.827 0.008 0.005
Total 562 38,531,652.704 100.000 69.137
- AR e sAFe s FAE ddew, g Tl Rxsha glom, AA 2APHA 55,730,653.433
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Table 3. Plant communities of mountain valley forest by physiognomy classification of Gyebangsan area in the Odaesan National Park.

Community Polygon Area (m?) Percentage (%) percxltl;glz %)
Fraxinus rhynchophylla-Juglans mandshurica Community 25 905,396.236 10.955 1.625
Fraxinus rhynchophylla-Acer mono Community 30 858,491.719 10.388 1.540
Cornus controversa-Fraxinus mandshurica Community 7 855,062.514 10.346 1.534
Juglans mandshurica-Cornus controversa Community 25 666,041.145 8.059 1.195
Fraxinus rhynchophylla-Quercus mongolica Community 15 387,423.478 4.688 0.695
Cornus controversa-Juglans mandshurica Community 3 378,986.450 4.586 0.680
Cornus controversa Community 25 323,497.977 3.914 0.580
Fraxinus rhynchophylla-Actinldla arguta Community 10 316,120.838 3.825 0.567
Acer mono-Fraxinus rhynchophylla Community 17 312,107.528 3.776 0.560
Cornus controversa-Acer mono Community 4 309,459.520 3.744 0.555
Fraxinus rhynchophylla-Tilia mandshurica Community 9 307,070.607 3.715 0.551
Fraxinus rhynchophylla-Fraxinus mandshurica Community 12 291,178.207 3.523 0.522
Cornus controversa-Fraxinus rhynchophylla Community 6 280,084.339 3.389 0.503
Acer mono-Quercus mongolica Community 18 251,555.082 3.044 0.451
Fraxinus rhynchophylla-Tilia amurensis Community 11 230,970.815 2.795 0.414
Fraxinus rhynchophylla-Kalopanax plctus Community 6 182,435.073 2.207 0.327
Juglans mandshurica-Fraxinus rhynchophylla Community 6 173,137.170 2.095 0.311
Acer mono-Tilia amurensis Community 7 151,923.558 1.838 0.273
Acer mono Community 14 125,560.788 1.519 0.225
Fraxinus rhynchophylla-Cornus controversa Community 6 122,386.938 1.481 0.220
Fraxinus mandshurica-Fraxinus riiynchophylla Community 5 101,118.663 1.224 0.181
Cornus controversa-Populus maxim Community 1 70,924.193 0.858 0.127
Fraxinus mandshurica-Cornus controversa Community 5 66,764.763 0.808 0.120
Fraxinus mandshurica-Acer mono Community 2 61,451.118 0.744 0.110
Fraxinus rhynchophylla Community 9 60,612.325 0.733 0.109
Juglans mandshurica Community 4 54,711.095 0.662 0.098
Acer mono-Juglans mandshurica Community 2 51,471.246 0.623 0.092
Populus koreana-Tilia amurensis Community 1 49,011.116 0.593 0.088
Juglans mandshurica-Actlnldla arguta Community 3 48,296.321 0.584 0.087
Cornus controversa-Tilia amurensis Community 4 44.439.850 0.538 0.080
Juglans mandshurica-Tilia amurensis Community 2 41,376.026 0.501 0.074
Fraxinus rhynchophylla-Pinus densiflora Community 2 29,701.276 0.359 0.053
Juglans mandshurica-Fraxinus mandshurica Community 1 25,651.952 0.310 0.046
Juglans mandshurica-Populus maxim Community 1 25,010.570 0.303 0.045
Acer mono-Cornus controversa Community 1 24,374.871 0.295 0.044
Fraxinus mandshurica-Tilia mandshurica Community 1 22,442.411 0.272 0.040
Fraxinus mandshurica-Quercus mongolica Community 2 20,603.683 0.249 0.037
Fraxinus rhynchophylla-Ailanthus altlsslma Community 2 11,888.151 0.144 0.021
Cornus controversa-Tilia mandshurica Community 2 10,254.198 0.124 0.018
Quercus allena-Juglans mandshurica Community 1 8,763.354 0.106 0.016
Fraxinus mandshurica Community 1 6,841.997 0.083 0.012
Total 308 8,264,599.161 100.000 14.830
AR BFUEFe] 1,379,133.244 m%, 3.579%, 3R T 42.622%% AN 2580 EASE &
AR b Fete] 822,843,574 m?, 2.136%, 172 e AAVE- U] 1,379,133.244 m’,
Y- 2 zede] 1,006,754.052 m?, 2.6137F A} 2475%= 7H & v|&S Holom, Alzhy- 2
Holek A AR ASD 327 3 ) o)) 4 FEe] 1.806%, AT 2 rze 1476 59 4=
Fol it Al ge EAR Qv ST 30 o= REIGG
Zeto] 2Ab5le} AR 337 2= F AR EARe TS 7
) Fol AR 3 ae Agupwidel e 177 2w 10292%% AAstn o) A2
30,909,942.967 m*2] 55.463% % 7} & Bx ujgz T 1Fe] A AZREE 2gEH AdAY
FAVE G 3, FhEete] 1067479335 m’) 1.915% ) A4 65.755%% A2 94 =
o2 AA 9 57378%F AAFT glQler, 250 B £ ATHEFLER xS & & ol 2T
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Table 4. Plant communities of coniferous forest by physiognomy classification of Gyebangsan area in the Odaesan National Park.

Community Polygon Area (m?) Percentage (%) percgl?;gz (%)

Pinus densiflora-Quercus mongolica Community 93 1,127,638.270 47.690 2.023
Pinus densiflora Community 76 954,607.478 40.373 1.713
Pinus densiflora-Fraxinus mandshurica Community 5 107,792.109 4.559 0.193
Pinus densiflora-Quercus variabilis Community 6 81,354.017 3.441 0.146
Pinus densiflora-Juglans mandshurica Community 3 40,040.708 1.693 0.072
Pinus densiflora-Tilia mandshurica Community 1 37,260.315 1.576 0.067
Pinus densiflora-Cornus controversa Community 1 13,474.494 0.570 0.024
Pinus densiflora-Populus maxim Community 1 2,325.153 0.098 0.004

Total 186 2,364,492.544 100.000 4.243

Table 5. Plant communities of subalpine coniferous forest by physiognomy classification of Gyebangsan area in the Odaesan National Park.

i 2 Whole

Community Polygon Area(m”) Percentage (%) percentage (%)
Abies holophylla-Quercus mongolica Community 59 1,799,493.545 64.842 3.229
Abies holophylla Community 70 837,157.561 30.166 1.502
Abies holophylla-Quercus variabilis Community 8 79,989.068 2.882 0.144
Taxus cuspldata Community 1 58,544.350 2.110 0.105
Total 138 2,775,184.524 100.000 4.980

Table 6. Plant communities of subalpine deciduous forest by physiognomy classification of Gyebangsan area in the Odaesan National Park.

Community Polygon Area (m%) Percentage (%) percgllt];; (%)
Betula ermani-Cornus controversa Community 1 71,583.293 89.514 0.128
Betula ermani Community 8,385.496 10.486 0.015
Total 3 79,968.789 100.000 0.143
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Table 7. Plant communities of afforestation by physiognomy classification of Gyebangsan area in the Odaesan National Park.

. 5 Whole
Community Polygon Area(m”®) Percentage (%) percentage (%)

Larix leptolepis afforestation 63 1,860,166.787 51.652 3.338
Betula platyphylla var. japonica afforestation 83 1,403,642.784 38.975 2.519
Plnus koralensls afforestation 18 286,994.180 7.969 0.515
Larix leptolepis-Quercus mongolica afforestation 2 26,230.218 0.728 0.047
Abies holophylla afforestation 3 13,814.921 0.384 0.025
Plnus koralensls-Quercus mongolica afforestation 1 10,512.047 0.292 0.019
Total 170 3,601,360.937 100.000 6.462

Table 8. Plant communities of other vegetation by physiognomy classification of Gyebangsan area in the Odaesan National Park.

. 5 Whole
Community Polygon Area (m”) Percentage (%) percentage (%)
Agricultural 15 69,482.528 68.232 0.125
Actlnldla arguta Community 1 19,514.330 19.163 0.035
Secondary grass 1 7,246.838 7.116 0.013
Abandoned Land 5,589.103 5.489 0.010
Total 20 101,832.799 100.000 0.183
Table 9. Plant communities of nonvegetation by physiognomy classification of Gyebangsan area in the Odaesan National Park.
. 5 ‘Whole
Community Polygon Area(m”) Percentage (%) percentage (%)
Development area 1 2,510.116 80.769 0.005
Bare ground 1 597.642 19.231 0.001
Total 2 3,107.758 100.000 0.006
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