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Forest Structure in Relation to Altitude and
Part of Slope in a Valley Forest at Odaesan
National Park’
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ABSTRACT

The Gugogdong-Horyongbong valley forest in Odaesan National Park area was studied to
investigate forest structure in relation to altitude and part of slope. Forty-eight quadrats were set up
in the valley forest along altitude of 800m to 1.500m and part of the slope. With increasing elevation
the importance values of Quercus mongolica and Rhododendron schlippenbachii increased, while those
of Abies holophylla, Ulmus davidiana var. japonica and Lindera obtusiloba decreased. As going from
lower part to upper part of the slope, the importance values of Quercus mongolica and Rhododendron
schlippenbachii increased while those of Acer mono and Ulmus laciniata decreased. Species diversity
tended to decreased as increasing elevation. The range of similarity indices between elevation belts,
and parts of the slope were 56.3~73.4% and 61.9~71.8%, respectively. According to importance
value and cluster analysis, the studied valley forest was classified into tree forest communities of
Abies holophylla-deciduous tree species community in lower and middle parts of slope at low and
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middle elevation belts, Quercus mongolica-coniferous tree species community in upper part of slope at
low and middle elevation belts and lower and middle parts of slope at high elevation belt and Quercus
mongolica community in upper part of slope at high elevation belt and the top area.
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Figure 1. Location map of sample plots and the
study area in Odaesan
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Table 1. Dimension summary for the woody species of tree stratum in relation to altitude and part of the slope

Low elev. Middle elev. High elev.
Top
L* M' U Total L M U  Total L M U Total
Canopy
Density(treestha) 620 720 740 693 660 600 960 740 820 680 480 660 767
Mean DBH({cm) 29.1 275 271 2719 2713 238 245 251 36.0 279 356 33.1 459
Basal area(m®/ha) 47.58 52.29 47.30 49.06 47.57 30.32 54.00 43.96 107.2455.9057.15 73.43 146.30
Understory
Density(trees/ha) 2.660 1.820 2.320 2,267 1,920 3.400 1,900 2,407 1,900 16602900 2,135 4,167
Mean DBH(cm) 6.2 68 72 67 70 54 64 6.1 62 70 64 6.5 44
Basal area(m’/ha) 12.78 9.14 15.17 1254 1275 1355 965 11.98 859 891 1592 11.14 10.19
Total
Density(trees/ha) 3,280 2,540 3,060 2,960 2,580 4,000 2,860 3,147 2,720 2,3403,380 2,813 4,933
Mean DBH(cm) 105 127 121 117 122 81 124 106 152 131 105 127 10.9
Basal area(m’/ha) 60.36 61.43 63.02 61.60 60.32 43.87 63.65 55.59 115.8364.8173.07 84.57 156.49

* L, M and U are lower, middle and upper part of the slope. respectively
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Table 2. Importance value for the woody species of tree stratum in relation to altitude and part of the slope

Low elev. Middle elev. High elev.
Species Top
L* M* U* Total L M U Total L M U Total
Acer mono 93 48 24 56 58 138 33 175 92 36 12 48 -
Ulmus davidiana var. japonica 126 3.0 - 52 - 38 - 13 - - - - -
Ulmus laciniata 44 11 05 20 62 03 - 21 69 45 - 35 07
Cornus controversa 19 29 - 1.6 20 20 - 13 40 41 30 36 04
Tilia amurensis 59 168 75 99 95 86 14411.0 66 11.1 39 70 22
Quercus mongolica 57 86 252 13.3 1.8 80 216109 302 288 426 340 581
Kalopanax pictus 29 82 - 36 1.3 11 - 08 - 1.1 07 06 -
Abies holophylla 109 168 11.1 127 127 151 13.313.7 1.8 1.7 50 29 08
Populus maximowiczii 136 - - 46 34 - - 1.2 - - - - -
Acer pseudo-sieboldianum 82 48 64 6.5 10.3 131 95109 59 95 88 79 57
Carpinus cordata 121 59 46 176 220 6.0 71110 32 19 16 24 -
Euonymus sachalinensis 40 13 03 20 35 22 - 19 04 18 03 0.7 -
Fraxinus mandshurica 1.0 56 26 29 3.0 - - 09 20 06 14 15 -
Phellodendron amurense - 1.1 06 05 1.1 - - 04 05 50 - 14 -
Pinus koraiensis - 37 87 41 32 12 65 37 152 77 111119 37
Betula schmidtii - 21 90 37 09 08 - 05 - - - - -
Lindera obtusiloba 23 36 71 43 - 05 - 02 - - - - -
Acer tschonoskii var. rubripes - - - 1.2 - - 03 6.0 46 04 34 29 -
Rhododendron schlippenbachii - 1.2 62 25 04 101 124 8.1 - 27103 49 170
Other species 52 85 78 T4 11.7 134 11.9123 81 11.3 97 95 85
Total 100 100 100 100 100 100 100 100 100 100 100 100 100

* L, M and U are the same as Table 1
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Table 3. Importance value for the woody species of
tree stratum by parts of the slope

Species Lower Middle Upper
Quercus mongolica 16.3 157 304
Carpinus cordata 11.8 4.3 4.3
Acer mono 8.2 7.3 2.3
Ulmus davidiana var. japonica 3.8 2.3 -
Ulmus laciniata 54 2.0 0.2
Cornus controversa 26 2.9 1.1
Tilia amurensis 7.1 11.9 8.4
Kalopanax pictus 1.2 3.6 0.3
Abies holophylia 7.3 10.7 9.6
Populus maximowiczii 4.7 - -
Acer pseudo-sieboldianum 7.6 9.2 8.2
Euonymus sachalinensis 2.6 1.8 02
Pinus koralensis 7.2 4.4 8.9
Betula schmidtii 0.3 1.0 2.9
Rhododendron schlippenbachii 0.1 5.5 9.6
Other species 13.8 174 136
Total 100 100 100
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Table 4. Various diversity indices of tree
stratum in relation to altitude and part
of the slope
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Table 5. Similarity index(%) between elevation
belts and between parts of the slope

Elevation Low Middle High
Middle 73.4
High 56.8 56.3
Top 28.3 57.1 56.1
Part of the slope  Lower Middle
Middle 71.8
Upper 61.9 69.4

No. of Species  Evenness
District species  diversity J"
(H")
Elevation
Low 32 1.294 0.860
Middle 40 1.245 0.777
High 33 1.244 0.819
Top 14 0.882 0.769
Slope
Lower 37 1.271 0.810
Middle 38 1.312 0.831
Upper 35 1.193 0.773
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Figure 2. Dendrogram of cluster analysis of ten
sites in the studied forest(L, M, H
and T are low, middle, high elevation
and top of the altitudinal gradient,
and 1, m and u are lower, middle and
upper part of the slope, respectively)
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Table 6. Correlation among the importance values of the major woody species in tree stratum

Species Am Ud Ul Cc Ta Qm Kp Ah

Pm As Co Es Fm Pa Pk Bs Lo At

ud

Ul

Cc

Ta :

Qm -

Kp . . . . . .

Ah . . . . . -

AS . .

CO . + . . . _— . +
Pa

Pk

Bs

At : : : : - : - --
Rs : : - : : : : -

++
++ -+

++

* -- ++: significant at 1% level, -, +: significant at 5% level

' not significant at 1%, 5% level

** Am:Acer mono, Ud:Ulmus davidiana var. japonica, Ul:Ulmus laciniata, Cc:Cornus controversa,
Ta:Tilia amurensis, Qm:Quercus mongolica, Kp:Kalopanax pictus, Ah:Abies holophylla,
Pm:Populus maximowiczii, Ap:Acer pseudo-sieboldianum, Co:Carpinus cordata, Es:Euonymus
sachalinensis, Fm:Fraxinus mandshurica, Pa:Phellodendron amurense, Pk:Pinus koraiensis,
Bs:Betula schmidtii, Lo:Lindera obtusiloba, At:Acer tschonoskii var. rubripes, Rs:Rhododendron

schlippenbachii
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