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Community Distribution on Mountain Forest Vegetation of the Birobong Area in the Odaesan Natio-
nal Park, Korea. Choi, Young-Eun, Chang-Hwan Kim*, Jang-Geun Oh' and Nam-Sook Lee* (Depart-
ment of Ecology Landscape Architecture-Design, Chonbuk National University; 'Korea National Park
Service, Gondeok-dong, Mapo-gu, Seoul 121-717, Korea; *‘Department of Ecology Landscape Archi-
tecture-design, Graduate School of Chonbuk National University)

Abstract  Forest vegetation of Birobong (1,563 m) in Odaesan National Park is classified into mountain
forest vegetation and flatland forest vegetation. Mountain forest vegetation is subdivided into deciduous broad-
leaved forest, valley forest, coniferous forest, subalpine coniferous forest, subalpine broad-leaved forest,
afforestation and etc., while riparian forest was found under the category of flatland forest vegetation. Including
196 communities of mountain forest vegetation, 1 community of flatland forest vegetation and 4 communities
of other vegetation, the total of 201 communities were researched; the distributed colonies classified by
physiognomy classification are 62 communities deciduous broad-leaved forest, 84 communities of valley forest,
15 communities of coniferous forests, 16 communities of subalpine coniferous forest, 3 communities of
subalpine broad-leaved forest, 16 afforestation, 1 community of flatland forest and 4 other communities. As
for the distribution rate for surveyed main communities, Quercus mongolica, Quercus variabilis, Tilia amurensis
communities account for 37.08 percent of deciduous broad-leaved forest, Juglans mandshurica, Fraxinus
mandshurica, Cornus controversa, Populus koreana community takes up 1.59 percent of mountain valley
forest, Pinus densiflora community holds 6.65 percent of mountain coniferous forest holds. In conclusion,
minority species consisting of Quercus mongolica, Quercus variabilis, Tilia amurensis, Juglans mandshurica,
Fraxinus mandshurica, Cornus controversa, Populus koreana, Pinus densiflora are distributed as dominant
species of the uppermost part in a forest vegetation of Birobong in Odaesan National Park. In addition,
because of vegetation succession and climate factors, numerous colonies formed by the two species are expected
to be replaced by Quercus mongolica, Tilia amurensis and Juglans mandshurica which are climax species in
the area. However, the distribution rate of deciduous broad-leaved forest seems to increase gradually due to
global warming and artificial disturbance.
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Fig. 1. Location of Birobong area in the Odaesan National Park.
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Fig. 2. Actual vegetation map in the Birobong of Odaesan National Park.
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Table 1. Communities of > 1% distribution area in the 94 communities of Birobong area in the Odaesan National Park.

Physiognomy Percentage Whole
. 2
classification Community Polygon Area (m”) %) percentage
(%)
Quercus mongolica community 580 50,113,014.41 66.97 35.80
Quercus mongolica-Tilia amurensis community 280 10,224,484.69 13.66 7.30
) Tilia amurensis-Quercus mongolica community 104 5,133,643.70 6.86 3.67
Deciduous broad- Quercus mongolica-Abies holophylla community 160 4,277,282.20 5.72 3.06
leaved forest Quercus mongolica-Pinus densiflora community 193 2,866,363.94 3.83 2.05
Quercus mongolica-Pinus koraiensis community 66 2,210,892.74 2.95 1.58
Total 1,383 74,825,681.68  100.00 53.45
Fraxinus mandshurica-Cornus controversa community 71 5,143,730.69 38.87 3.67
Mountain valley Populus koreana-Cornus controversa community 53 4,858,987.98 36.72 3.47
forest Juglans mandshurica-Cornus controversa community 54 3,229,855.22 24.41 2.31
Total 178 13,232,573.89  100.00 9.45
Pinus densiflora community 453 9,314,746.84 73.01 6.65
Coniferous forest Pinus densiflora-Quercus mongolica community 190 3,443,139.61 26.99 2.46
Total 643 12,757,886.45  100.00 9.11
. . Abies holophylla-Quercus mongolica community 69 2,516,884.92 57.51 1.80
f“balpme coniferous  4p:o¢ holophylla community 08 1,859.216.70  42.49 133
orest
Total 167 4,376,101.62  100.00 3.13
. Larix leptolepis atforestation 164 1,858,311.19  100.00 1.33
Afforestation
Total 164 1,858,311.19  100.00 1.33
Total 2,535  107,050,554.83 76.47
Qoedn) Exe Holsl AAHW ABdFrdes  Uw AUy EAGe] 2 ol$3 ek 2AE A
= HAE A= vz Ao FGeH F2 . AGHE35Y 627) £ (Table 2)9] o -2 41z
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vhe, A, =29 A" Fel dRdduFoh vl ot 58070 polygon, 35.80% 2 7P xS o RE
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o= sz glow), 34 22 A
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0.22%9} 0.16% B &= Bx3}3 g)t}(Table 2).
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Table 2. Plant communities of deciduous broad-leaved forest by physiognomy classification of Birobong area in the Odaesan National

Park.
2 Percentage Whole
Community Polygon Area(m”) percentage
(%)
(%)

Quercus mongolica community 580 50,113,014.41 55.43 35.80
Quercus mongolica-Tilia amurensis community 280 10,224,484.69 11.31 7.30
Tilia amurensis-Quercus mongolica community 104 5,133,643.70 5.68 3.67
Quercus mongolica-Abies holophylla community 160 4,277,282.20 4.73 3.06
Quercus mongolica-Pinus densiflora community 193 2,866,363.94 3.17 2.05
Quercus mongolica-Pinus koraiensis community 66 2,210,892.74 2.45 1.58
Quercus mongolica-Betula costata community 34 1,367,987.30 1.51 0.98
Quercus mongolica-Quercus variabilis community 45 1,160,532.55 1.28 0.83
Quercus variabilis community 50 1,117,071.15 1.24 0.80
Quercus variabilis-Quercus mongolica community 46 943,099.98 1.04 0.67
Quercus mongolica-Betula schmidtii community 26 876,109.17 0.97 0.63
Quercus mongolica-Fraxinus rhynchophylla community 34 795,690.02 0.88 0.57
Quercus mongolica-Abies koreana community 36 784,080.86 0.87 0.56
Quercus mongolica-Cornus controversa community 37 712,150.01 0.79 0.51
Tilia amurensis-Cornus controversa community 17 684,505.74 0.76 0.49
Tilia amurensis community 8 679,193.63 0.75 0.49
community-Abies holophylla community 13 602,426.13 0.67 0.43
Quercus mongolica-Populus davidiana community 17 580,414.74 0.64 0.41
Quercus mongolica-Acer mono community 14 494,421.39 0.55 0.35
Quercus serrata community 36 480,178.99 0.53 0.34
Betula costata-Quercus mongolica community 11 383,682.13 0.42 0.27
Quercus mongolica-Abies nephrolepis community 15 380,771.43 0.42 0.27
Betula costata-Cornus controversa community 14 374,209.99 0.41 0.27
Quercus mongolica-Betula ermani community 8 361,720.02 0.40 0.26
Betula costata community 15 313,606.07 0.35 0.22
Tilia amurensis-Betula costata community 5 237,091.99 0.26 0.17
Tilia mandshurica community 8 220,747.45 0.24 0.16
Quercus mongolica-Betula davurica community 8 195,442.96 0.22 0.14
Betula costata-Carpinus cordata community 4 182,893.05 0.20 0.13
Tilia amurensis-Pinus koraiensis community 5 176,110.17 0.19 0.13
Tilia amurensis-Populus maximowiczii community 4 136,682.69 0.15 0.10
Quercus mongolica-Carpinus laxiflora community 7 128,564.57 0.14 0.09
Quercus mongolica-Fraxinus mandshurica community 8 111,757.44 0.12 0.08
Quercus variabilis-Pinus densiflora community 9 109,446.25 0.12 0.08
Quercus mongolica-Tilia mandshurica community 8 99,876.35 0.11 0.07
Quercus serrata-Quercus mongolica community 2 90,071.86 0.10 0.06
Tilia mandshurica-Pinus densiflora community 1 77,614.11 0.09 0.06
Quercus serrata-Pinus densiflora community 10 68,889.82 0.08 0.05
Quercus mongolica-Taxus cuspidata community 3 68,263.27 0.08 0.05
Ulmus davidiana var. japonica-Fraxinus rhynchophylla community 1 60,627.38 0.07 0.04
Betula costata-Abies holophylla community 1 54,622.30 0.06 0.04
Quercus variabilis-Abies holophylla community 2 47,883.05 0.05 0.03
Quercus mongolica-Populus koreana community 1 40,741.16 0.05 0.03
Quercus mongolica-Populus maximowiczii community 1 36,033.35 0.04 0.03
Quercus serrata-Quercus variabilis community 3 34,700.40 0.04 0.02
Populus davidiana-Quercus mongolica community 1 32,951.49 0.04 0.02
Quercus variabilis-Tilia amurensis community 1 32,854.27 0.04 0.02
Quercus variabilis-Quercus serrata community 3 30,829.18 0.03 0.02
Betula costata-Tilia amurensis community 1 29,453.47 0.03 0.02
Quercus mongolica-Quercus serrata community 3 26,665.68 0.03 0.02
Quercus mongolica-Ulmus davidiana var. japonica community 1 26,604.70 0.03 0.02
Tilia mandshurica-Quercus mongolica community 2 22,462.24 0.02 0.02
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Table 2. Continued.
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. 2 Percentage Whole

Community Polygon Area(m”) percentage

(%)
(%)
Betula costata-Betula schmidtii community 1 21,909.99 0.02 0.02
Quercus variabilis-Cornus controversa community 1 19,223.88 0.02 0.01
Ulmus davidiana var. japonica-Juglans mandshurica community 1 18,973.17 0.02 0.01
Tilia amurensis-Acer mandshuricum community 1 13,894.46 0.02 0.01
Quercus serrata-Fraxinus rhynchophylla community 1 11,282.55 0.01 0.01
Betula costata-Betula davurica community 1 8,413.57 0.01 0.01
Ulmus davidiana var. japonica community 2 6,710.44 0.01 0.00
Ulmus davidiana var. japonica-Acer mono community 1 5,403.05 0.01 0.00
Tilia amurensis-Carpinus laxiflora community 1 3,404.78 0.00 0.00
Quercus serrata-Carpinus laxiflora community 1 821.65 0.00 0.00
Total 1,973 90,407,451.17 100.00 64.58
Table 3. Plant communities of mountain valley forest by physiognomy classification of Birobong area in the Odaesan.

Whole

Community Polygon Area (m?) Percentage percentage

(%)
(%)

Fraxinus mandshurica-Cornus controversa community 71 5,143,730.69 20.08 3.67
Populus koreana-Cornus controversa community 53 4,858,987.98 18.97 3.47
Juglans mandshurica-Cornus controversa community 54 3,229,855.22 12.61 2.31
Juglans mandshurica community 38 1,389,801.19 5.43 0.99
Fraxinus mandshurica-Quercus mongolica community 10 777,598.40 3.04 0.56
Populus koreana-Fraxinus mandshurica community 14 744,803.92 291 0.53
Fraxinus rhynchophylla-Acer mono community 19 704,771.40 2.75 0.50
Cornus controversa-Fraxinus mandshurica community 6 620,126.99 242 0.44
Cornus controversa-Tilia amurensis community 16 536,394.55 2.09 0.38
Juglans mandshurica-Tilia amurensis community 14 513,457.25 2.00 0.37
Fraxinus rhynchophylla-Tilia mandshurica community 8 475,919.33 1.86 0.34
Acer mono-Cornus controversa community 18 448,621.09 1.75 0.32
Fraxinus rhynchophylla-Tilia amurensis community 13 392,197.17 1.53 0.28
Fraxinus mandshurica community 7 379,260.32 1.48 0.27
Fraxinus mandshurica-Tilia mandshurica community 7 361,230.75 1.41 0.26
Juglans mandshurica-Fraxinus rhynchophylla community 8 350,216.17 1.37 0.25
Fraxinus rhynchophylla-Fraxinus mandshurica community 14 319,750.33 1.25 0.23
Cornus controversa community 28 291,607.70 1.14 0.21
Fraxinus rhynchophylla-Cornus controversa community 14 288,723.09 1.13 0.21
Populus maximowiczii-Cornus controversa community 8 257,824.75 1.01 0.18
Cornus controversa-Fraxinus rhynchophylla community 6 234,969.92 0.92 0.17
Fraxinus mandshurica-Acer mono community 7 177,934.14 0.69 0.13
Populus koreana community 4 163,231.32 0.64 0.12
Populus maximowiczii community 9 158,228.55 0.62 0.11
Fraxinus rhynchophylla community 19 156,889.52 0.61 0.11
Cornus controversa-Juglans mandshurica community 2 156,535.29 0.61 0.11
Fraxinus mandshurica-Populus koreana community 2 137,783.68 0.54 0.10
Betula schmidtii-Quercus mongolica community 2 129,475.48 0.51 0.09
Juglans mandshurica-Acer mono community 3 125,802.00 0.49 0.09
Fraxinus mandshurica-Fraxinus rhynchophylla community 3 114,085.16 0.45 0.08
Acer mono community 15 112,730.59 0.44 0.08
Acer mono-Fraxinus rhynchophylla community 6 107,316.69 0.42 0.08
Fraxinus rhynchophylla-Ulmus davidiana var. japonica community 4 107,266.53 0.42 0.08
Fraxinus rhynchophylla-Morus bombycis community 1 104,215.46 0.41 0.07
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. 2 Percentage Whole
Community Polygon Area(m”) percentage
(%)
(%)

Populus koreana-Betula costata community 5 100,477.48 0.39 0.07
Populus maximowiczii-Fraxinus rhynchophylla community 4 93,909.76 0.37 0.07
Acer mono-Juglans mandshurica community 2 89,721.43 0.35 0.06
Fraxinus rhynchophylla-Juglans mandshurica community 3 86,183.28 0.34 0.06
Acer mono-Quercus mongolica community 4 84,258.10 0.33 0.06
Fraxinus mandshurica-Betula costata community 2 83,176.93 0.32 0.06
Cornus controversa-Acer mono community 4 78,531.77 0.31 0.06
Fraxinus rhynchophylla-Quercus mongolica community 5 72,891.97 0.28 0.05
Fraxinus rhynchophylla-Carpinus laxiflora community 10 72,064.09 0.28 0.05
Ulmus laciniata-Fraxinus mandshurica community 4 49,904.99 0.19 0.04
Carpinus laxiflora-Quercus mongolica community 4 48,046.39 0.19 0.03
Acer mono-Fraxinus mandshurica community 4 45,188.81 0.18 0.03
Populus koreana-Abies holophylla community 5 42,717.68 0.17 0.03
Populus maximowiczii-Populus davidiana community 2 41,462.06 0.16 0.03
Populus maximowiczii-Quercus mongolica community 5 41,228.48 0.16 0.03
Tilia amurensis-Ulmus davidiana var. japonica community 1 38,344.37 0.15 0.03
Fraxinus mandshurica-Ulmus laciniata community 2 34,459.09 0.13 0.02
Populus maximowiczii-Betula costata community 5 31,615.86 0.12 0.02
Fraxinus mandshurica-Juglans mandshurica community 2 26,059.15 0.10 0.02
Juglans mandshurica-Pinus densiflora community 1 25,152.02 0.10 0.02
Acer ginnala community 3 22,377.15 0.09 0.02
Juglans mandshurica-Populus maximowiczii community 1 21,423.27 0.08 0.02
Juglans mandshurica-Tilia mandshurica community 2 21,026.63 0.08 0.02
Juglans mandshurica-Ulmus davidiana var. japonica community 1 20,480.84 0.08 0.01
Carpinus laxiflora-Tilia amurensis community 2 19,295.50 0.08 0.01
Zelkova serrata-Acer mono community 1 19,290.91 0.08 0.01
Populus koreana-Pinus koraiensis community 1 18,942.26 0.07 0.01
Acer mono-Carpinus cordata community 2 18,564.65 0.07 0.01
Cornus controversa-Acer mandshuricum community 1 18,514.90 0.07 0.01
Betula schmidtii-Cornus controversa community 1 17,237.62 0.07 0.01
Carpinus cordata community 3 17,032.44 0.07 0.01
Acer mono-Betula costata community 2 14,509.02 0.06 0.01
Populus maximowiczii-Tilia amurensis community 3 12,496.44 0.05 0.01
Acer mono-Tilia amurensis community 1 12,306.85 0.05 0.01
Cornus controversa-Ulmus laciniata community 1 11,828.34 0.05 0.01
Cornus controversa-Quercus variabilis community 1 9,636.94 0.04 0.01
Carpinus laxiflora community 2 9,559.71 0.04 0.01
Juglans mandshurica-Quercus mongolica community 1 9,335.03 0.04 0.01
Fraxinus mandshurica-Prunus maackii community 1 8,343.75 0.03 0.01
Cornus controversa-Ulmus davidiana var. japonica community 1 8,193.98 0.03 0.01
Carpinus laxiflora-Abies holophylla community 1 6,977.19 0.03 0.00
Populus maximowiczii-Pinus densiflora community 1 6,375.74 0.02 0.00
Cornus controversa-Abies holophylla community 1 5,831.94 0.02 0.00
Ulmus laciniata-Acer mandshuricum community 1 5,598.02 0.02 0.00
Acer mono-Acer mandshuricum community 1 5,457.17 0.02 0.00
Fraxinus mandshurica-Acer mandshuricum community 1 3,822.10 0.01 0.00
Ulmus laciniata-Salix maximowiczii community 1 3,674.08 0.01 0.00
Ulmus laciniata community 1 3,380.66 0.01 0.00
Juglans mandshurica-Quercus serrata community 1 3,360.18 0.01 0.00
Fraxinus rhynchophylla-Quercus serrata community 1 3,086.75 0.01 0.00
Total 618 25,614,696.39 100.00 18.30
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Table 4. Plant communities of coniferous forest by physiognomy classification of Birobong area in the Odaesan National Park.

Whole
Community Polygon Area (m?) Percentage percentage
(%)

(%)

Pinus densiflora community 453 9,314,746.84 67.11 6.65
Pinus densiflora-Quercus mongolica community 190 3,443,139.61 24.81 2.46
Pinus densiflora-Quercus variabilis community 18 341,852.57 2.46 0.24
Pinus densiflora-Tilia mandshurica community 7 243,678.54 1.76 0.17
Pinus densiflora-Quercus serrata community 18 213,913.74 1.54 0.15
Pinus densiflora-Populus deltoides community 3 99,686.17 0.72 0.07
Pinus densiflora-Populus maximowiczii community 6 98,592.78 0.71 0.07
Pinus densiflora-Betula costata community 2 36,263.06 0.26 0.03
Pinus densiflora-Betula schmidtii community 1 19,064.99 0.14 0.01
Pinus densiflora-Juglans mandshurica community 3 15,099.13 0.11 0.01
Pinus densiflora-Fraxinus mandshurica community 1 13,696.59 0.10 0.01
Pinus densiflora-Pinus koraiensis community 1 12,813.03 0.09 0.01
Pinus densiflora-Fraxinus rhynchophylla community 1 12,121.33 0.09 0.01
Pinus densiflora-Abies holophylla community 1 10,894.15 0.08 0.01
Pinus densiflora-Salix koreensis community 1 4,297.62 0.03 0.00
Total 706 13,879,860.15 100.00 9.92

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

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

(%)

Abies holophylla-Quercus mongolica community 69 2,516,884.92 39.78 1.80
Abies holophylla community 98 1,859,216.70 29.39 1.33
Pinus densiflora-Quercus mongolica community 12 408,850.51 6.46 0.29
Abies holophylla-Betula ermani community 5 398,538.75 6.30 0.28
Abies holophylla-Tilia amurensis community 10 312,511.47 4.94 0.22
Abies holophylla-Pinus densiflora community 11 268,131.17 4.24 0.19
Abies holophylla-Betula costata community 3 194,274.61 3.07 0.14
Abies holophylla-Taxus cuspidata community 2 129,852.28 2.05 0.09
Pinus densiflora-Betula ermani community 1 50,023.00 0.79 0.04
Abies koreana community 6 45,957.63 0.73 0.03
Pinus densiflora community 9 41,559.29 0.66 0.03
Taxus cuspidata community 1 26,974.77 0.43 0.02
Abies koreana-Pinus densiflora community 1 26,429.79 0.42 0.02
Abies holophylla-Fraxinus mandshurica community 1 16,753.77 0.26 0.01
Abies nephrolepis community 3 16,598.92 0.26 0.01
Pinus densiflora-Abies holophylla community 1 14,251.94 0.23 0.01
Total 233 6,326,809.52 100.00 4.52
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Table 6. Plant communities of subalpine broad-leaved forest by physiognomy classification of Birobong area in the Odaesan National

Park.
. 2 Percentage Whole
Community Polygon Area (m”) percentage
(%)

(%)
Betula ermani-Cornus controversa community 2 204,029.37 46.36 0.15
Betula ermani-Quercus mongolica community 2 119,911.19 27.24 0.09
Betula ermani community 3 116,193.94 26.40 0.08
Total 7 440,134.50 100.00 0.31

Table 7. Plant communities of afforestation by physiognomy classification of Birobong area in the Odaesan National Park.

Whole
Community Polygon Area (m?) Percentage percentage
(%)

(%)
Larix leptolepis atforestation 164 1,858,311.19 59.34 1.33
Pinus densiflora afforestation 29 416,316.69 13.29 0.30
Abies holophylla afforestation 21 406,597.24 12.98 0.29
Betula platyphylla var. japonica afforestation 9 144,926.68 4.63 0.10
Pinus densiflora-Quercus mongolica atforestation 3 99.,638.14 3.18 0.07
Pinus densiflora-Pinus densiflora afforestation 3 65,731.67 2.10 0.05
Afforestation 8 27,107.67 0.87 0.02
Abies holophylla-Populus maximowiczii afforestation 2 24,773.55 0.79 0.02
Robinia pseudoaccacia-Alnus hirsuta afforestation 1 14,475.19 0.46 0.01
Pinus densiflora-Tilia mandshurica afforestation 1 13,492.91 0.43 0.01
Abies holophylla-Carpinus laxiflora afforestation 2 11,980.77 0.38 0.01
Castanea crenata afforestation 2 11,428.16 0.36 0.01
Abies holophylla-Fraxinus rhynchophylla afforestation 1 11,407.13 0.36 0.01
Pinus densiflora-Ulmus davidiana var. japonica afforestation 1 10,903.40 0.35 0.01
Pinus densiflora-Populus maximowiczii afforestation 1 9,681.45 0.31 0.01
Larix leptolepis-Pinus densiflora afforestation 1 4,897.91 0.16 0.00
Total 249 3,131,669.75 100.00 2.24
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Table 8. Plant communities of flatland forest vegetation by physiognomy classification of Birobong area in the Odaesan National Park.

Percentage Whole
Community Polygon Area (m?) g percentage
(%)
(%)
Salix koreensis community 4 13,750.81 100.00 0.01
Total 13,750.81 100.00 0.01
Table 9. Plant communities of other vegetation by physiognomy classification of Birobong area in the Odaesan National Park.
Percentage Whole
Community Polygon Area (m?) g percentage
(%)
(%)
Agricultural 9 64,055.12 71.78 0.05
Secondary meadow 4 11,936.13 14.49 0.01
Dryopteris crassirhizoma community 1 3,270.54 3.97 0.00
Equisetum hyemale-Dryopteris crassirhizoma community 1 3,091.33 3.75 0.00
Total 15 82,353.12 100.00 0.06
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