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Forest Structure in Relation to Altitude
and Part of Slope in a Valley
Forest at Tokyusan Area'’

In-Hyeop Park?, Gwang-Sun Moon?, Young-Cheol Choi?
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ABSTRACT

The Shindae resting place-Jibong valley forest in Tokyusan 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 750m to 1,247m and part of the slope. Density of trees in tree strata decreased as in-
creasing elevation, and mean DBH of trees in tree strata increased as increasing elevation, With increas-
ing elevation the importance values of Quercus mongolica, Acer mono, Fraxinus mandshurica increased,
while those of Quercus serrata, Betula schmidtii decreased. As going from lower part to upper part of the
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slope, the importance values of Quercus mongolica and Symplocos chinensis for. pilosa increased while those

of Cornus controversa and Fraxinus mandshurica decreased. The number of species, species diversity and
evenness tended to decreased as increasing elevation. The range of similarity indices between elevation
belts, and parts of the slope were 55.3~67.1% and 36.8~71.7%, respectively. According to importance
value and cluster analysis, the studied valley forest was classified into four forest communities of
Quercus serrata community of lower part of slope of low elevation belt, Quercus mongolica-Quercus serrata
community of middle and upper part of slope of low elevation belt, Quercus mongolica-deciduous tree

species community of middle and high elevation belt and Quercus mongolica-Rhododendron schlippinbachii

community of the top area.
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Figure 1. Location map of the sample plots and the
study area in Tokyusan National Park
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Table 1. Dimension summary of the woody species in relation to altitude and part of the slope.

Middle elev.

High elev. Top

M U  Total L M U Total

Low elev.
L* M* U* Total L
Canopy
Density(trees /ha) 620 800 960 794 820
Mean DBH (cm) 20.5 326 230 256 22.3
Basal area(m? /ha) 27.06 72.95 46.50 48.86

Understory

Density(trees /ha) 1,740 1,660 4,260 2,555 1,620
Mean DBH (cm) 5.1 5.9 44 4.9 5.9
Basal area{m? /ha) 576 659 928 7.22 6.58

Total
Density(trees /ha) 2,360 2,460 5,220 3,348 2,440
Mean DBH (cm) 9.2 14.6 7.8 9.8 11.4
Basal area(m? /ha) 32,82 79.54 55.79 56.08

41.77

48.35

1,060 1,020 967 700 980 760 814
26,7 233 243 265 241 304 268
66.39 55.46 54.57 45.46 52.57 67.13 55.08

1,780 3,640 2,348 1,460 1,420 2,280 1,721
71 52 5.8 6.9 75 4.9 6.2
9.68 10.47 8.91 743 1022 625 7.97

2,840 4,660 3,315 2,160 4,660 3,040 2,535 4,356
144 92 112 133 142 11.3 128 7.2
76.07 65.94 63.48 52.89 6594 73.38 63.05 25.74

*L, M and U are lower, middle, and upper part of the slope, respectively.
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Table 2. Importance values of woody species 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
Betula davurica 1.5 121 7.0 76 6.2 09 26 31 3.0 22
Carpinus cordata 2.3 22 1.4 40 5.2 1.1 6.5 3.6
Quercus variabilis 20 55 28 1.3 0.4
Q. mongolica 6.8 250 19.2 184 4.7 338 358 266 3.2 231 222 17.1 288
Q. serrata 18.4 151 6.4 123 23 18 14
Ulnus davidiana 4.4 1.2 149 39 25 0.7 36
Magnolia sieboldii 55 11 1.7 6.0 09 20 73 13 58 47
Lindera obtusiloba 6.2 41 45 438 1.3 71 47 45 15 28 36 27
Deutzia prunifolia 1.1 08 06 6.1 1.7 9.0 19 3.2 21
Prunus sargentii 1.0 21 43 27 50 39 11 33 50 09 21
Maackia amurensis 6.6 1.0 1.9 1.8 0.9 038 0.9 0.3
Staphylea bumalda 2.7 1.3 14 51 1.3 28 25 1.6
Acer mono 1.6 0.4 8.6 6.0 4.4 86 13.0 28 7.9
A. pseudo-sieboldianum 1.9 44 30 31 57 85 43 60 27 1.0 30 23 18
Tilia amurensis 3.1 0.8 1.0 28 08 1.3 6.3 24
Kalopanax pictus 0.3 01 1.1 1.0 0.7 50 27 27
Cornus controversa 49 1.2 81 08 24 86 37 12 42
Rhododendron mucronulatum 3.0 21 17 2.6 6.1
Rh. schiippinbachii 144 2.5 1.7 33 18 1.5 0.6 17.0
Symplocos chinensis for.pilosa 49 6.0 54 54 56 85 53 58 59 43 38
Styrax obassia 1.3 109 51 57 20 77 78 62 30 89 39 54
Fraxinus mandshurica 5.4 0.8 18 119 1.1 36 288 79 68 134 438
F. rhynchophylia 28 21 14 206 106 10 06 7.1
F. sieboldiana 35 1.6 1.0 69 3.1 0.4
Salix hulteni 8.6
Other Species 18.7 11.0 11.0 16.7 127 48 124 124 94 141 304 18.2 224
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 values of woody species by part of
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Table 4. Various diversity indices in relation to altitude

the slope. and part of the slope.
Species Lower Middle Upper No.of Species  Evenness
. . it ,
Betula davurica 05 72 37 District species d“:;’?; y o0
Quercus mongolica 4.8 27.5 26.2
Q. serrata 5.2 6.0 3.0 Elevation
Ulmus davidiana 7.6 Low 43 1.3753 0.8419
Mangolia sieboldii 6.2 0.8 1.3 Middle 42 1.3152 0.8102
Acer mono 6.2 6.2 0.4 High 38 1.3360 0.8457
Cornus controversa 7.4 1.3 0.5 Top 14 0.9172 0.1997
Symplocos chinensis for. pilosa 1.7 5.8 6.1
Styrax obassi 21 90 61 Slope
rax ohasua . : - Lower 2 1.3597 0.8376
Fraxinus mandshurica 15.9 2.9 2.6 .
. Middle 34 1.1844 0.7734
Other species 42.4 33.3 50.1 Upper 3 13275 0.8127
Total 100 100 100 ppe : :
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Table 5. Similarity indices(%) between elevation belts
and between parts of the slope.

Elevation Low Middle High
Middle 67.1
High 55.3 62.6
Top 36.5 46.0 333
Part of the slope Lower Middle
Middle 434
Upper 36.8 71.7

Table 6. Correlation among the importance values of
the major woody species.

Species Bd Qn Qs Ud Am Rs So

Qm

Qs

Ud

Am

Rs .

So + .
Fm . -

* —,+ : significant at 5% level
.» not significant at 5% level
Bd: Betula davurica, Qm: Quercus mongolica
Qs: Quercus serrata, Ud-Ulmus davidiana
Am: Acer mono, Rs: Rhododendron schlippinbachii
So: Styrax obassia, Fm: Fraxinus mandshurica
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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 elev-
ation and top of the altitudinal gradient, and 1, m and u are lower, middle, upper part of the slope, respect-

ively.
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