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Forest Structure in Relation to Altitude and Part of
Slope in a Valley Forest at Keumsan, Hallyo-Haesang
National Park®
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ABSTRACT

The Byokryon-Daejangbong valley forest in Keumsan area at Hally6-Haesang National Park
was studied to investigate forest structure in relation to altitude and part of the slope. Forty-
eight quadrats were set up in the valley forest along altitude of 200m to 650m and part of the
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slope. Density, mean DBH, and basal area of the canopy trees were 820~ 1873trees/ha, 10.7~
14.6cm, and 17.7~22.2m%ha, respectively. With increasing elevation mean DBH and basal
area of tree stratum increased while density of tree stratum decreased. As elevation increased
the importance values of Quercus mongolica, Styrax japonica, Acer pseudo-sieboldiannum, and
Sorbus alnifolia increased while those of Pinus thunbergii, Pinus densiflora, Prunus sargentii,
Cornus kousa, and Eurya japonica decreased. The importance values of Fraxinus sieboldiana,
Quercus variabilis, and Sorbus alnifolia increased as going from lower part to upper part of
the slope. However, the opposite trend was found for the importance values of Styrax japonica,
Lindera erythrocarpa, and Zelkova serrata. With incresing elevation number of species, species
diversity, and evenness incresed and it was suggested that man interference was relatively
severe. The range of similarity indices between elevation belts and between parts of the slope
were 42.0~71.8% and 74.8~76.8%, respectively. According to importance values and cluster
analysis, the studied valley forest was classified into four forest communities of Quercus serra-
ta-Pinus densiflora community in low elevation belt, Carpinus laxiflora-deciduous tree species
community in high elevation belt and lower and middle parts at middle elevation belt, Quercus
variabilis-Carpinus laxiflora community in upper part at middle elevation belt, and Quercus
mongolica-Styrax japonica community in top area. There were significantly positive correla-
tion among Quercus serrata, Pinus densiflora, Pinus thunbergii, and Eurya japonica and
among Carpinus laxiflora, Zelkova serrata, and Cornus walteri.

KEY WORDS : IMPORTANCE VALUE, SPECIES DIVERSITY, CLUSTER ANALYSIS, SPECIES CORRELATION
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Figure 1. Location map of the sample plots and
the study area in Keumnsan
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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. T
op
L* M* U' Mean M U Mean L M U Mean

Canopy
Density(tree/ha) 1380 2820 1420 1873 1200 1060 960 1073 880 1020 1120 1007 820
Mean DBH(cm) 117 94 11.0 10.7 136 150 13.8 14.1 186 13.3 11.8 146 14.1
Basal area(m®’ha) 16.9 22.3 13.8 17.7 16.9 193 169 17.7 25.0 23.3 13.7 20.7 22.2
Understory
Density(tree/ha) 1640 3280 2440 2453 2220 2340 2000 2187 1640 1800 1660 1700 960
Mean DBH(cm) 48 36 3.7 4.0 53 54 47 51 7.0 53 6.1 6.1 5.3
Basal area(m®ha) 29 39 28 32 53 66 40 53 70 48 6.0 59 3.9
Total
Density(tree/ha) 3020 6100 3860 4326 3420 3400 2960 3260 2520 2820 2780 2707 1780
Mean DBH(cm) 81 62 63 69 83 83 77 81 11.1 9.1 84 95 9.4
Basal area(m®%ha) 19.8 26.2 16.6 20.9 22.2 25.9 20.9 23.0 32.0 28.1 19.7 26.6 26.1

* 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"Mean L M U Mean L M U Mean
Styrax japonia 9.1 55 46 64 98 98 53 84 140 102 8.0 107 137
Fraxinus sieboldana 3.2 81 79 64 06 33 38 26 - 26 65 30 8.4
Stewartia koreana 48 67 79 93 24 49 42 38 20 38 14 24 9.5
Quercus serrata 20.5 134 135 158 2.7 6.7 89 6.1 9.4 11.1 13.3 11.3 4.3
Pinus thunbergii 79 3.0 19 43 - - 1.8 06 - - 1.1 04 -
Prunus sargentii 48 26 7.1 48 38 35 49 41 43 33 13 3.0 -
Platycarya strobilacea 1.0 1.2 09 1.0 17 64 - 27 - - 18 06 -
Cornus kousa 13.2 56 143 88 32 06 41 26 50 26 39 38 1.9
Pinus deniflora 144183 135 154 - 18 28 1.5 - - 22 08 1.6
Carpinus laxiflora 19 - 07 09 15516.1 148 15,5 17.1 13,9 18.0 16.3 1.3
Quercus variabilis - 20 60 27 44 74 299 89 - - 25 08 -
Lindera erythrocaepa - 05 - 03 83 22 - 35 08 44 12 21 1.7
Zelkova serrata 09 09 - 06 11.1 78 89 93 120 73 34 76 -
Cornus walteri - - - - 50 34 1.8 34 - 39 - 13 -
Maackia amurensis - - 06 10 68 07 29 34 41 3.0 23 3.1 -
Quercus mongolica - - - - -~ - - - 34 - 32 22 294
Acer pseudo-sieboldiannum - 1.5 - 05 24 - - 08 79 52 51 6.1 5.8
Sorbus alnifolia 24 29 07 20 - 07 28 12 08 51 6.7 4.2 7.7
Eurya japonica 46 3.8 28 37 - 08 - 03 - - 07 02 -
Ligustrum japonicum - 27 24 17 - 26 12 13 - - - - -
Sapium japonicum - 09 - 03 20 50 06 25 3.8 86 - 4.2 -
Meliosma myriantha - 21 07 09 25 25 - 1.7 49 38 - 29 -
Other species 41 102 7.1 54 178138 1.3 158 10.511.2 174 13.0 14.7
Total 100 100 100 100 100 100 100 100 100 100 100 100 100

* L. M and U are the same as Table 1

Table 3. Importance value for the woody species of tree stratum by parts of the slope

Species Lower Middle Upper Lower Middle Upper
Styrax japonia 11.0 8.5 6.0 Fraxinus sieboldana 1.3 4.7 6.1
Stewartia koerana 3.1 5.1 4.5 Quercus serrata 109 104 119
Pinus thunbergii 2.6 1.0 1.6 Prunus sargentii 4.3 3.1 4.4
Platycarya strobilacea 0.9 2.5 0.9 Cornus kousa 7.1 2.9 7.4
Pinus densiflora 4.8 6.7 6.2 Carpinus laxifolra 11.5 100 11.2
Quercus variabilis 1.5 3.1 12.8 Zelkova serrata 8.0 5.3 4.1
Cornus walteri 1.7 24 0.6 Maackia amurensis 3.6 1.2 1.9
Quercus mongolica 1.1 - 1.1 Acer pseudo-sieboldianum 3.4 2.2 2.1
Sorbus alnifolia 1.1 29 3.4 Eurya japonica 1.5 1.5 1.2
Ligustrum japonicum 0.9 1.8 1.2 Sapium japonicum 1.9 4.8 0.2
Meliosma myriantha 3.1 2.8 0.2 Other species 147 171 11.0
Total 100.0 100.0 100.0
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Table 4. Various diversity indices of tree stratum in relation to altitude and part of the slope

District No. of species Species diversity(H") Evenness(J’)
Elevation
Low . 30 1.068 0.723
Middle 38 1.237 0.783
High 41 1.381 0.856
Top 18 0.972 0.777
Slope
Lower 41 1.252 0.798
Aiddle 43 1.338 0.835
Upper 39 1.246 0.768
Table 5. Similarity index(%) between elevation 1
belts and between parts of the slope
Elevation Low Middle High
Aiddle 42.0
High 46.5 71.8
Top 35.1 31.0 43.2
Part of the slope  Lower Middie
Middle 76.0 LI Lm Lu Ml Mm HI Hm Hu Mu T
Upper 74.8 6.7 Figure 2. Dendrogram of cluster analysis of ten
sites in the studied forests(LL, M, H and
T are low, middle, high elevation and
Fos E,_ﬁ‘Z}] Ek‘:‘_ F A RN P 2R top of the altitudinal gradient, and 1, m
Eq A bR vt ARe] F5, FUHEE, TA and u are lower, middle and upper part
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Table 6. Correlation between the importance values of the major woody species in tree stratum

Sp. Sj Fs Sk Qs

Pt Ps Pst Ck Pd Cl Qv Le Zs Cw Ma Qm Ap Sa Ej Lj

Sj Mm

Fs :

Sk -+

Qs

Pt -+ +

Ps

Pst

Ck - - - 4+ + + -

Pd S S . o

Cl . — . . . . . . —

Le . . . -

Zs . . _ . . . . . - + +
Ma . _ — . . . . . + +

Qm . . . . . -
Ap + . . . . .

Sa . . . . . -
Ej e i o o

Lj . . . . . . . -4

Sj . . . . . . . . R
Mm . — . . .

++ +
++++

++

* -- ++ ! significant at 1% level, -, +
: not significant at 1%, 5% level

: significant at 5% level

** Sj: Styrax japonicus, Fs: Fraxinus sieboldana, Sk: Stewartia koreana, Qs: Qyercus serrata, Pt:
Pinus thunbergii, Pst: Platycarya strobilacea, Ck: Cornus kousa, Pd: Pinus densiflora. Cl:
Carpinus laxiflora, Qv: Quercus variabilis, Le: Lindera erythrocarpa, Zs: Zelkova serrata, Cw:
Cornus walteri, Ma: Maackia amurensis, Qm: Quercus mongolica, Ap: Acer pseudo-sieboldiannum,
Sa: Sorbus alnifolia, Ej: Eurya japonica, Lj: ligustrum japonicum, Sj: Sapium japonicum, Mm:

Meliosma myriantha, Es: Euonymus sachalinensis
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