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Forest Structure in Relation to Altitude and Part of Slope
in the Mansugol Valley at Woraksan National Park'
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ABSTRACT

The Mansugol valley forest in Woraksan 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 380m to 915m and part of the slope, and vegetation analysis
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for the woody species in the tree and subtree layers were carried out. With increasing elevation
belt, tree density and basal area of the tree layer decreased while basal area of the subtree layer
increased. As elevation increased, the importance percentages of Quercus mongolica, Fraxinus
rhynchophylla, Lindera obtusiloba and Acer mono increased while those of Pinus densiflora,
Quercus variabiks, Quercus serrata and Styrax obassia decreased. Species diversities of the ele-
vation belts including the top of the valley ranged from 0.351 to 0.903, and those of the parts
of the slope ranged from 0.780 to 1.064. The range of similarity indices between elevation belts
were 36.0~67.3%, and the range of similarity indices between parts of the slope were 66.8~
75.1%. According to importance percentage and cluster analysis, the studied valley forest was
classified into three forest communities of Pinus densiflora-Quecus species community in the
low elevation belt and the middle part of the slope at the middle elevation belt, Quercus mongol-
Icabroad-leaved tree species community in the high elevation belt and the lower and upper
parts at the middle elevation belt, and Quercus mongolica community in the top area of the
valley. The importace percentage of Quercus mongolica was significantly and negatively corre-
lated with those of Pinus desiflora and Quercus serrata. There were significantly positive corre-
lation among Pinus densiflora, Quercuss serrata and Rhus trichocarpa.

KEY WORDS : IMPORTANCE PERCENTAGE, SPECIES DIVERSITY, CLUSTER ANALYSIS, SPECIES
CORRELATION
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Figure 1. Location map of the study plots in the
Mansugol valley forest at Woraksan

National Park
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Table 1. Dimension summary for the woody species of tree and subtree layers in relation to altitude and
part of the slope

Low elev. Middle elev. High elev. Top
(380~520m) (555~695m) (730~ 870m) (915m)
L* M* U* Total L* M* U* Total L¥* M* U* Total
Tree layer
Density(trees/ha) 900 1,100 1,120 1,040 500 660 1,640 933 600 560 1,380 846 1,700
Mean height(m) 149 152 14.6 149 148 138 147 144 143 122 11.6 127 83
Mean DBH(cm) 21.5 207 153 19.2 193 250 142 195 192 228 163 194 114
Basal area(m'/ha) 37.1 43.0 39.0 39.7 17.8 340 31.1 279 213 233 384 275 20.8
Subtree layer
Density(trees/ha) 1,560 820 1,420 1,266 1,600 1,100 1,360 1,353 1,140 1,540 980 1,220 1,100
Mean height(m) 89 91 74 85 9.4 7 76 80 8.7 7 53 70 52
Mean DBH(cm) 63 48 42 51 68 67 58 64 77 82 48 69 4.9
Basal area(m’/ha) 65 22 27 38 82 55 44 6.0 98 134 22 63 2.5
Total
Density(trees/ha) 2,460 1,920 2,540 2,306 :2,100 1,760 3,000 2,286 1,740 2,100 2,360 2,066 2,800
Mean DBH(cm) 139 126 98 121 13.1 159 10.0 13.00 135 155 106 132 8.2
Basal area(m’/ha) 43.6 452 417 435 260 394 355 339 31.1 36.7 406 338 23.3
* L, M and U are lower, middle and upper parts of the slope, respectively.
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Table 2. Importance percentage(%) for the woody species of the tree and subtree layer in relation to
altitude and part of the slope

Species Low elev. Middle elev. High elev. Top
L* M* U* Total L* M* U* Total L* M* U* Total
Quercus mongolica 154 6.8 109 112 274 173 43.0 292 286 325 46.0 362 679
Pinus densiflora 13.6 35.6 313 264 152 291 96 18.0 - 128 - 45 -
Quercus variabilis 283 7.0 234 200 103 135 281 173 30 54 151 82 -
Fraxinus rhynchophylla 51 27 25 36 66 35 56 50 184 18.1 14.0 16.5 4.1
Quercus serrata 144 234 174 182 12 72 - 3.0 - - - - -
Styrax obassia 11.0 13.0 39 9.1 72 49 51 57 25 15 49 29 -
Lindera obtusiloba 51 17 15 29 61 52 19 43 74 41 69 6.0 -
Rhododendron schlippenbachii 1.3 - 1.7 11 31 27 41 30 - - - - 12.1
Symplocos chinensis 1.6 - 1.5 1.1 1.2 - 26 12 27 - 94 37 5.4
Fraxinus sieboldiana 1.3 1.8 - 1.0 37 14 - 1.8 - - - - 10.5
Prunus sargentii - - - - 2.1 64 - 2.8 9.8 - - 3.0 -
Acer pseudosieboldianum 1.6 - 1.6 1.1 1.7 - - 0.6 - 78 1.7 33 -
Rhus trichocarpa 13 42 43 32 1.2 2.7 - 1.4 - - - - -
Staphylea bumalda - - - - 33 14 - 1.7 1.9 64 - 29 -
Acer mono - - - - - 14 - 0.4 9.7 14 20 41 -
Salix hulteni - - - - 1.7 - - 0.6 6.8 - - 2.1 -
Euonymus oxyphylus - - - - - - - - 41 14 - 1.8 -
Other species - 38 - 1.1 80 33 - 4.0 5.1 8.6 - 4.8 -
Total 100 100 100 100 100 100 100 100 100 100 100 100 100

* L, M and U are lower, middle and upper parts of the slope, respectively.
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Table 3. Importance percentage(%) for the
woody species of the tree and subtree
layer by parts of the slope for total
elevation belts

Table 4. Various diversity indices of the tree and
subtree layer in relation to altitude and
part of the slope

. No. of Species  Evenness
Species Lower Middle Upper District species diversity(H)  (J)
Quercus mongolica 22.6 185 329 Elavation
Pinus densiflora 9.9 259 141 Low(380~520m) 14 0.870 0.759
Quercus variabilis 15.5 8.7 22.1 Middle(555 ~695m) 23 0.903 0.663
Fraxinus rhynchophylla 9.4 8.5 7.2 High(730~ 870m) 19 0.870 0.681
Quercus serrata 6.0 10.3 6.1 Top(915m) 5 0.351 0.502
Styrax obassia 72 6.2 4.6 Slope
Lindera obtusiloba 6.0 3.8 34 Lower 24 1.064 0.771
Rhododendron schlippenbachii 1.6 0.9 1.8 Middle 21 1.027 0.777
Symplocos chinensis 1.8 - 4.5 Upper 12 0.780 0.723
Fraxinus sieboldiana 1.7 1.0 -
Prunus sargentii 3.6 1.5 - WS el EUIOFT L 0.780~1.0640] 0.0, A 3
Acer pseudosieboldianum 1.1 2.8 1.1 il o T o-=x Y- ’ A= A
Rhus trichocarpa 0.9 2.2 1.5 FoX &, A58 Zd4E Fpo Fridert haste
Staphylea bumalda 1.8 2.8 - BgE Ak o] AL A4t A9 gat 243,
Acer mono 2.8 1.0 0.7 2003)7} F UG Aoz A, UurE 0 2 Al 5}3of| v)
Salix huteni 26 - - Ste] ARl 3, AHRLY| EQF4E 5 872 70] YA 7]
Euonymus oxyphylus 1.2 0.5 - wj2olat BerE
Other species 43 5.4 -
Total 100 100 100
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Table 5. Similarity index(%) among elevation
belts and parts of the slope.

Elevation Low Middle High
(380~520m) (555~695m) (730~870m)

Middle 67.3
High 36.0 62.4
Top(915m) 18.0 393 44.0
Part of the slope  Lower Middle
Middle 70.7
Upper 75.1 66.8
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Figure 2. Dendrogram of cluster analysis of
ten sites in the studied forests(L,
M, H and T are low, middle,
high elevation belts and top of the
altitudinal gradient, and 1, m, and
u are lower, middle and upper
parts of the slope, respectively)
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Table 6. Correlation among the importance percentages of the major species in the tree and subtree layer
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* .- ++: significant at 1% level ; -, +:significant at 5% level ; - : not significant at 5% level

** Om: Quercus mongolica, Pd: Pinus densiflora, Qv: Quercus variabilis, Fr: Fraxinus rhynchophylla, Qs: Quercus serrata, So: Styrax
obassia, Lo.: Lindera obtusiloba, Rs: Rhododendron schlippenbachii, Sc: Symplocos chinensis, Fs: Fraxinus sieboldiana, Ps: Prunus
sargentii, Ap: Acer pseudosieboldianum, Rt: Rhus trichocarpa, Sh: Staphylea bumalda, Am: Acer mono, Sh: Salix hulteni, Eo.: Euonymus

oxyphylus
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