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Forest Structure in Relation to Slope Aspect
and Altitude in Valley Forests
at Chirisan National Park®
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ABSTRACT

The valley forests in Chirisan National Park area were studied to investigate forest struc-
ture of tree stratum in relation to aspect and altitude of the slope. Tree density, basal area and
species diversity of north-facing slope were greater than those of south-facing slope. Excepting
the main ridge area which has typical environmental condition, with increasing elevation
mean DBH and basal area of tree stratum decreased in north-facing slope but opposite trend
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was found in south-facing slope. As elevation increased number of species, species diversity
and evenness were decreased in both of south-facing slope and north-facing slope. In both of
south-facing slope and north-facing slope the importance values of Abies koreana and
Rhododendron schlippenbachii increased with increasing elevation while those of Quercus ser-
rata, Carpinus laxiflora and Lindera obtusiloba decreased. According to importance values and
cluster analysis the studied forests were classified into Quercus serrata-broad-leaved tree
species community at the low elevation belt of the south-facing slope, Quercus mongolica-Abies
holophylla community at the middle elevation belt of the south-facing slope and the low eleva-
tion belt of the north-facing slope, Abies koreana-broad-leaved tree species community at the
high elevation belt of the south-facing slope and the middle and high elevation belts of north-
facing slope, and Abies koreana community at the top area. There were significantly positive
correlations among Quercus serrata, Morus bombycis, Lindera erythrocarpa, Acer mono,
Carpinus laxiflora and Maackia amurensis. Stewartia koreana was significantly and negative-
ly correlated with Abies koreana and Acer tschnoskii var. rubripes.

KEY WORDS : IMPORTANCE VALUE, SPECIES DIVERSITY, CLUSTER ANALYSIS, SPECIES CORRELA-

TION
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Table 1. Dimension summary for the woody species of tree stratum in relation to aspect and altitude of

the slope
South-facing slope North-facing slope
Low Mid.  High Low  Mid.  High Top
elev. elev. elev. Total elev. elev. elev. Total
Canopy
Density(trees/ha) 440 370 790 533 500 830 970 767 400
Mean DBH(cm) 22.1 27.5 235 240 30.7 23.9 17.4 226 103
Basal area(m*’/ha)  20.86 2591 38.52 28.43 43.15 43.75 2827 3839 3.36
Understory
Density(trees/ha) 1.490 2,210 2,000 1,900 1,890 2,260 2,090 2,080 1,100
Mean DBH(cm) 7.5 7.8 8.5 8.0 6.4 56 6.6 6.2 6.5
Basal area(m*/ha) 9.69 14.33 1101 11.68 8.27 7.79 9.67 8.58 3.72
Total
Density (trees/ha) 1,930 2,580 2,790 2,433 2390 3,090 3,060 2,847 1.500
Mean DBH(cm) 108 10.6 11.7 11.1 114 10.5 10.1 10.6 7.5
Basal area(m’/ha)  30.55 40.24 4953 40.11 51.42  51.54 3794 4697 17.08

*Low elev. : 800~1,080m, Mid. elev. : 1,110~1,380m, High elev. : 1,410~1,680m., Top @ 1,690m
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Table 2. Importance value of the woody species in relation to aspect and altitude of the slope

South-facing slope

North-facing slope

Low
elev.

Species

Mid.
elev.

High
elev.

Low Mid. High
elev. elev. elev.

Top

Total Total

15.6 -

Quercus serrata

Morus bombycis

Lindera erythrocarpa
Larix leptolepis

Acer mono

Carpinus laxiflora
Quercus mongolica
Maackia amurensis
Stewartia koreana

Acer pseudo-sieboldianum
Styrax obassia

Lindera obtusiloba 10.
Ilex macropoda
Symplocos chinensis
Cornus controversa
Fraxinus sieboldiana
Magnolia sieboldii
Abies holophylla
Betula costata -
Rhododendron schlippenbachii -
Abies koreana -
Euonymus sachalinensis -
Pinus koraiensis -
Betula ermanii -
Acer tschonoskii var. rubripes -
Alnus hirsuta
Fraxinus mandshurica - -
Rhododendron mucronulatum
Other species

Total
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Table 3. Various diversity indices of tree stratum in relation to aspect and altitude of the slope
Species o
District No. ,Of diversity Evenness
Species (') )
South-facing slope
Low elev. 29 1.235 0.844
Mid. elev. 29 1.205 0.824
High elev. 21 1.011 0.765
North-facing slope
Low elev. 36 1.335 0.858
Mid. elev. 31 1.189 0.797
High elev. 28 1.147 0.793
Top 3 0.273 0.571
Table 4. Similarity index(%) among elevation belts of the slope aspects
South-facing slope North-facing slope
Low Mid. High Low Mid. High
elev. elev. elev. elev. elev. elev,
South-facing slope
Mid. elev. 28.5
High elev. 9.3 391
North-facing slope

Low elev. 49.1 51.1 40.7

Mid. elev. 14.8 41.3 53.8 446

High elev. 8.0 19.2 54.7 31.9 56.0

Top - 2.9 8.8 94 8.1 9.4
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Table 5. Correlation among the importance values of the major woody species in tree stratum

Species Qs Mb Le LI Am Cl Qm Ma Sk Ap So Lo Im Sc Cc Fs Ms Ah Bc Rs Ak Es Pk Be At Al Fm

Mb
Le
LI
Am
Cl
Qm
Ma
Sk
Ap
So + + + 4+ ++

Lo + o+ -+ e -

SC . . . . . . +t

CC . . . . . . . . . + . . . +

FS . . . . . . . . . +

MS . N . . . . . . ++ . . . . +

Ah

Bc

RS . . . .

At e . . . P . . . . . P

Al

o+
o
H oAt

e s &

T

o+ o+

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

** Qs: Quercus serrata, Mb: Morus bombycis, Le: Lindera erythrocarpa, Ll: Larix leptolepis, Am: Acer
mono, Cl: Carpinus laxiflora, Qm: Quercus mongolica, Ma: Maackia amurensis, Sk: Stewartia koreana, Ap:
Acer pseudo-sieboldianum, So: Styrax obassia, Lo® Lindera obtusiloba, Im: Ilex macropoda, Sc: Symplocos
chinensis for. pilosa, Cc: Cornus controversa, Fs: Fraxinus sieboldiana, Ms: Magnolia sieboldii, Ah: Abies
holophylla, Be: Betula costata, Rs: Rhododendron schlippenbachii, Ak: Abies koreana, Es: Euonymus sacha-
linensis, Pk: Pinus koraiensis, Be: Betula ermanii, At: Acer tschonoskii var. rubripes, Al: Alnus hirsuta,
Fm: Fraxinus mandshurica, Rm: Rhododendron mucronulatum
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Figure 1. Dendrogram of cluster analysis of
seven sites in the studied forests(S, N
are south-facing slope and north-facing
slope, and L, M, H and T are low, mid-
dle, high elevation and top of altitudi-
nal gradient, respectively.)
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