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Studies of Vegetation Structure Analysis and Anticipation of Vegetation Change due to

Global Warming on Secondary Forest in Ecotone'
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ABSTRACT

This study aims at classifying and interpreting on the second forest vegetation located in Mt. Duryun affiliated
to the ecotone in southern part of Korea, and foreseeing vegetation change based on component species and
dominant species on canopy. The second forest vegetation is classified into 3 community units as Quercus
serrata-Quercus variabilis community, Dendropanax morbiferus-Quercus acuta community and
Chamaecyparis obtusa plantation. This research is also expatiated on the relationship between the distribution
of communities and the environmental conditions. Quercus serrata-Quercus variabilis community will be
succession horizontally and gradually from the part where Quercus variabilis is dominated relatively at first to
the other part in the community, according to the component species of deciduous broad-leaved forest in the
warm-temperate zone and evergreen broad-leaved forest as Camellietea japonicae.
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Figure 1. Temperature change for 36 years in the weather
station in Haenam and the research area
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Figure 2. Warmth Index (WI) change for 36 years in
the research area
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Figure 3. Coldness index (CI) change for 36 years in
the research area
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Figure 5. Detrended Correspondence Analysis (DCA)
ordination of research stands in the second
forest

*A-C: vegetation units (A: C. obtusa afforestation, B: Q.

serrata-Q. variabilis commmunity, C: D. morbiferus-Q.

acuta community)
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Table 2. Average height and coverage of each layer and environmental conditions on the second forest

Serial number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Stud DD DD DD DD DD DD DD DD DD DD DD DD DD DD DD DD DD DD
udy areas ¢ 9 20 36 31 32 3 25 33 14 15 17 4 5 6 10 16 18
T1 (m) 16 17 15 13 15 18 15 18 17 13 13 17 14 15 17 15 14 s
T1 (%) 85 8 8 75 80 8 8 8 8 75 75 8 80 85 70 80 80 75
T2 (m) 10710 11 710 1 2 10 12 12 710 10 12 8 10 10 11 10
T2 (%) 30 30 35 40 20 20 15 40 35 30 35 30 20 20 20 20 30 40
S (m) 575 e s s e s e e s s e s s e e s s
S (%) 30 40 40 30 40 30 60 40 30 35 40 30 40 60 50 35 40 35
H (m) 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 07 08 08
H (%) 5 10 5 10 5 5 5 5 5 15 10 5 5 15 10 50 60 60
STTS TS TS N TN S TS TN N TN s STs TsTN
Aspect 18 36 8 32 36 42 8 52 31 58 26 20 S S 28 56 44 54
W W W W E E W W E W W W W W W W
Slope (%) 27 7730725 35 1520 36 25 25 23 8 15 25 27 25 20 16 20
Elevation (m) 257 255 120 116 222 214 214 155 204 220 207 220 227 219 199 220 232 166
Table 2. (Continued)
Serial number 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
Stud DD DD DD DD DD DD DD DD DD DD DD DD DD DD DD DD DD
udy areas 53 96 28 29 30 34 7 1119 24 27 2 1 21 35 12
T1 (m) 15 16 16 16 15 16 17 127716 15 13720 200 20 20 20
T1 (%) 60 80 80 80 8 8 8 75 75 75 8 75 8 8 8 80 80
T2 (m) 1710 1 1 01010 § 10 10 -0 8 12713 0
T2 (%) 10 30 25 30 30 20 20 30 20 40 30 - 50 40 30 15 15
S (m) 5775 s e s e e 475 s e Ty s e s s
S (%) 35 40 40 30 40 30 50 30 55 40 40 45 20 40 40 15 25
H (m) 03 05 05 05 05 07 06 05 05 05 05 05 05 05 07 07 08
H (%) 50 5 25 40 30 55 30 40 50 50 15 40 20 25 30 25 20
NTSTTUSTN TN N s SN N s N s NTN
Aspect 8 62 48 38 20 24 36 28 42 40 52 48 56 40 10 42 -
W W W W E E W W W W W W W W W E
Slope (%) 37725 27T 0 25 25 s 8 s 15 s s 20 3 13 o
Elevation (m) 136 177 164 158 153 145 200 220 189 135 133 161 122 132 130 133 134
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Figure 6. Canonical Correspondence Analysis (CCA)
of research stands in the second forest

*A-C: vegetation units (A: C. obtusa afforestation, B: Q.
serrata-Q. variabilis commmunity, C: D. morbiferus-Q.
acuta community)

Environmental factors: O.M. (Organic Matter), Ca
(Calcium), Mg (Magnesium), Elv. (Elevation; m)
Slope (gradient of slope)
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Table 3. Average and standard deviation of environmental conditions (Soil) on the vegetation units

Vegetation H,SO4 T.N. pH O.M. P K Ca Mg E.C.
units a** s a s a s a s a s a S a s a s a s
A 517 222 035 0.15 550 134 60.80 1506 14.80 1043 033 0.15 7.88 7.86 1.72 134 067 0.52
B 438 221 029 0.16 481 045 5473 12.79 13.73 9.18 039 026 261 3.51 1.15 097 050 023
C 514 3.07 035 022 490 065 61.08 9.29 1577 10.08 024 008 248 571 065 0.53 059 0.52

*Vegetation units: A: C. obtusa afforestation; B: Q. serrata-Q. variabilis community; C: D. morbiferus-Q. acuta community

**a: average; s: standard deviation
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Figure 7. Distribution patterns of three species on tree
layer (1)
*A-C: species (A: Q. variabilis; B: Q. acuta; C: Q. serrata)

rRi=0.0787(3) 4 @ g oA

o 0ad o4 P Y

quantitative value

RZ0.0088(C) O @ o o

R=01215(A%) g

75 70 65 60 55 50 as 40 35 20

organic matter
oA* oB ac

Figure 8. Distribution patterns of three species on tree
layer (2)
*A-C: species (A: Q. variabilis; B: Q. acuta; C: Q. serrata)
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Figure 9. Distribution patterns of three species on subtree
layer (1)
*A-C: species (A: Q. variabilis; B: Q. acuta; C: Q. serrata)

40

o o a

R*=0.1629 ()

RE=0.0259 ()

B
quantitative value

@ao a * o a a

R*=0.0525 (A%)

75 70 65 60 55 50 a5 a0 35 30

organic matter
oA oB ac

Figure 10. Distribution patterns of three species on
subtree layer (2)
*A-C: species (A: Q. variabilis; B: Q. acuta; C: Q. serrata)
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Figure 11. Distribution patterns of three species on
shrub and herb layers (1)

*A-C: species (A: Q. serrata on shrub layer; B: Q. acuta
on herb layer; C: Q. serrata on herb layer)
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Figure 12. Distribution patterns of three species on
shrub and herb layers (2)

*A-C: species (A: Q. serrata on shrub layer; B: Q. acuta

on herb layer; C: Q. serrata on herb layer)
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