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Abstract: We classified the forest type and figured out the ecological characteristics for each of the types in
order to provide the basic informations for being induced ecologically efficient forest practice plan by vegetation
units in the natural forest of Songnisan. We established the 250 sample points and collected the vegetation data
of vertical distribution for each sample. A variety of multivariate statistical methods were applied to classify the
forest types. The species diversity index were analyzed to estimate the stability and maturity for forest
vegetation in each the type. The types were divided from two to ten clusters by cluster analysis. The appropriate
number of clusters was estimated five clusters by indicator species analysis. It was verified through the multiple
discriminant analysis that the estimated number of clusters had been suitable. Based on the species composition
for each the type, this study site was classified into five forest types: 1) Quercus serrata and 2) mixed
mesophytic forest in the valley area, 3) Q. mongolica forest in the main ridge, 4) Pinus densiflora forest in the
sub-ridge extending from the main, and 5) Q. variabilis-P. densiflora forest between the sub-ridge and valley.
The species diversity index of the pine forest that had been a simple species composition was the lowest while
that of the mixed mesophytic forest of which the composition had been diverse was the highest. As the forest
vegetation was more varied, the index showed a tendency to increase.

Key words: classification of forest types, ecological characteristics, natural forest, species diversity index, various multi-
variate statistical methods
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Figure 1. Location of the study area in Songnisan. The sample point (black dots) were evenly distributed in the valley, mid-slope, and

ridge.
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Figure 2. The process of classifying forest types.
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Figure 3. Dendrogram from hierarchical cluster analysis for composing species in each sample point using the Euclidean

distance measure and the Ward’s method.
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Figure 4. Result of indicator species analysis from step 2 to 10 during the clustering process. (a) Change in P value after 4,999
permutations of the Monte Carlo test averaged across 11 species, (b) Number of indicator species with P <0.05.
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Figure S. Results of the multiple discriminant analysis along
the first and second discriminant axes. Function 1 and
Function 2 accounted for 43% and 29.4% discriminant
power, respectively.

Table 1. The confusion matrix summarizes the reclassification of
the predicted group membership.

Classified Predicted group membership
cluster 1 2 3 4 5
A 95.1" 0 3.7 0 12
B 0 95.8 0 0 42
C 0 12.7 84.1 0 32
D 0 0 0 100 0
E 0 0 0 0 100

*Percentages in rows represent the classification into the clusters
given in columns (correct classification in bold). Overall
classification success were 94.0%.
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Table 2. Importance value (%) of major tree species in overstory for each of the classified forest types.

Five classified forest types

. A B C D E

Species name

QM"™ Qs? QV3-PD* PD MM™

forest forest forest forest forest
'Quercus mongolica 60.9 4.9 6.3 5.8 5.0
Q. serrata 4.5 61.2 12.0 14 12.2
30. variabilis 7.1 4.7 42.8 6.3 -
*Pinus densiflora 14.6 - 28.6 84.1 22
Fraxinus rhynchophylla 7.6 72 0.8 - 12.3
Capinus laxiflora - 52 - - -
Acer pictum subsp. mono - 1.1 - - 13.1
Cornus controversa - - - - 8.6
C. walteri - - - - 7.9
Zelkova serrata - - - - 3.1
Platycarya strobilacea - - 35 - -
Prunus sargentii - - 1.3 1.9 -
Others (No. of species) 5.3(10) 15.6 (8) 4.6 (5) 0.6 (1) 35.6 (16)

*Classified forest types by various multivariate statistical analysis. **

respectively, except for *“Mixed mesophytic forest.

gnomy)?ll 7|5t FEE 7IELE /5] Wil
(Kim, 2003), 2t %@ B9 7|2 7€ 279 45
SR S22 FRA(V)E 2AR FTHLee et al,

2014). TN A 7
TF0] TLA 60%E 24T 7
( w44 )ell o] &-atiet. 2 9 vz—ﬁ’“oo
F9A8 YepE 4%
B olefe 4
ST, Z3UT 5 7l 550 FaXE FAoF 60%
S 9 e, 2 9 167l 718 0] 36%2] F
A& YeEl = Zo2 Jelw i th(Table 2). SAETH
o EQT o) Sgo] $ekH) G g 7
o o924 URT AHEL AASE AT W
ol Holthg3 fue) AP R W Ade
2.3} BF(Braun, 1950; Vankat, 1979; Barbour and Billings,
1988; European Environment Agency, 2006).
FTARNE 71FoR ) AUPOR HuE 23
AR, B %@"/P?—-ﬁl‘/}*?—%, ATy, F
BEFY FO2 LehetTable 2). 2F 23] B3 |
89 B B 9L Holk 1L Ay, 2t
TP, 2T FoRA R 23 Fo] 279 &
L 2HES YeE+= FFE°|tHHwang et al, 2012;
Kim, 2013; Lee et al,, 2014). o] & FI5F-7 553 &)
F7FAshe RS FAske 29 Bl HA19
88%= A&k WHH Thfst FE50] L8 A HlES B

He 12%S 2HA| 8k %ﬂ S "/}
™

N
=

_H
ok
rlo
-
=
Ao

mn
),

o
(o3
W

o

N

ER!
15% m|9ke] vt
MM forest)’ 2
AL, B,

°LN
o=
Lo
nE —

The abbreviations of classified forest name are shown in species name
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Table 3. Species diversity index (H’), topographic position, and above sea level (ASL) for each forest type.

Topographic position (%)

Forest type H* ASL (m
op Valley Slope Ridge (m)
826
Q. mongolica forest 2.632 5 43 52
405-1,044
497
Q. serrata forest 2.936 75 17 8
363-820
582
Q. variabilis-P. densiflora forest 2.823 30 22 48
364-792
680
P, densiflora forest 2.167 10 17 73
360-908
611
Mixed mesophytic forest 3.306 63 30 7
357-1,013
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