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2. 2/ B

1) 4424

2012 4~649ol 2A dF-¢ty sArgA el dd-A% S el
15mx15me] A 2670 (v &5 FH-870, AA2-570, d4-570,
AbeFE 47N, F-eE-4rn), A -ske S Al 1470 (e 57, sk
g-970) 5 F 40709 ZAMTE AAsto] AAxALE P TATH(Table
D. A AR AP @A gAY 23 2ALE B8 dld 2AF A9 T

g Aol A Holw N4 Fejst P X PO Herk

Table 1. Survey plots Information.

Wollim-Shinpyeong lava flow area

Site
Doneori Oreum Jeoji
Plot DI D2 D3 D4 D5 D6 D7 D8 j9 Jlo Ju Ji2 3
Alt&gde 363 365 346 328 323 285 317 317 192 186 168 167 156
Wollim-Shinpyeong lava flow area
Site
Cheongsu Sanyang Mureung
Plot Cc4 Cl5 Cl6 CI7 CI8 S19  S20  S21 S22 M3 M4 MB  M%
Alt(lrglde 138 145 138 161 145 10 107 100 107 99 90 97 108
Sangchang-Hwasun lava flow area
Site
Hwasun Sangchang
Plot H27 H28 H29 H30 H31 H32 H33 H34 H35 K36 K7 KB KN KO
Alt(ﬁ;de 123 114 130 137 136 123 130 120 140 390 376 395 387 396
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MIV = (OIV x 3 + JIV x 2 + SIV x 1 )/6 (2)

ol 7)o A OIV = A=9 8% JIV = =9 Fax, 181 SIV =

(2) A

Ao e TWINSPANS o] 83t chHill and Smilaver, 2005).
TWINSPANS o83 2ol B 2AM @98 718 ARz AFEEH]
of ArmEet ddHEE FEF FaXNE oAU TAA TH FEL
0%, 2%, 5%, 10%, 20%= 31tk

) THFA

TWINSPANOS. & HEFH 2A1F2] FTodA

o
“

ol

gtotslrz] flste] A
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o[Nt

’

ol

of

Index, H'), Pielou(1969)2] A %=(Evenness Index, J )& 3t A

k1
il

883e] 94 % (Dominance Index, 1-] ) A48t (Brower et

al, 1997). Axka 2 t&3F 2

H = —X(p; logp;) (3)

A71eA pi = n/N (A =& F T i1 Fo] AAet= H&)olth

J =H/og S (4)
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A A g A¥= Figure 3% 2oh 19bAlol A F7FAIUFof 9&] AA 270
o] aFo® UHALE 2dAd A= FIAIUTIE gl 1Eo] oYy
7F = 1Y 252 A Yol (Neolitsea aciculata (Blume) Koidz.), 3+
Ao} FEZ2US-(Aphananthe aspera (Thunb.) Planch.)7} 1+ 1709 2
FoE ULk TR ANE 19419 152 YU CGinnamonmum
Japonicum Siebold ex Nees), 52y (Actinodaphne lancifolia (Siebold
& Zucc.) Meisn) ¢t BU77E QAL 5UR7) Qles 7= o= 2709 aFew
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D6, D7, D8
Rf1(-) D1, K36, K39, K40
Ap2(-)
b D4, K37, K38 1
Nas() Lol(+) Tal(-)
Sm2(-)
Aal(-) 2 5
Mj3(+) i
Rf1(+)
D3
H30, H34
Crl(-)
ApA(-) H27, H29, H32 o
_Qed0) |
H28, H31, H33 HH
J10, J11, J13 C17
Col(+) il
C18, M26
Cc2(-)
e J9, M23, M24
All(+)
Csl(+) Qsl(+) = ~
Cl4, Cl5, ClI6, M25
St1(-)
Acpl(-) v
S19, S20, S21, S22
J12

Figure 3. Dendrogram of classification for forty plots by TWINSPAN.

(Qg: Quercus glauca, Na: Neolitsea aciculata, Aa: Aphananthe aspera, Sm: Sapindus mukorossi, Mj: Mallotus
Japonicus, Cc: Cinnamomum camphora, Cj: Cinnamomum japonicum, Al: Actinodaphne lancifolia, Cs: Celtis sinensis,
Rf: Ribes fasciculatum, Ap: Acer palmatum, Co: Celastrus orbiculatus, Acp: Actinidia polygama, Lo: Ligustrum
obtusifolium, Cr: Cornus macrophylla, St: Sageretia theezans, Qs: Quercus salicina, Ta: Trachelospermum asiaticum)
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2) AY1FY F24

AR 12 F B8F(EET Aol =3l S vH(Acer palmatum
Thunb., 15.08%), W=W-(Styrax japonicus Siebold & Zucc., 12.60%), o9}
(8.10%), BUHH6.88%)] Bt TLA7E A vehde IdEsiaE Aol
Atk AEolds wWEUETT 2346%9] M =S TS UE L AUt
(15.41%), BUH-(12.93%), SHEH+(1244%) o2 o7} =4t S5olA
v EEUE(26.208%)7F A S=dl WS- (Pourthiaea villosa  (Thunb.)
Decne.,, 11.55%)¢} SIS Camellia japonica L., 7.15%)7} F1& o]ttt 2=
= HAF W (Ligustrum obtusifolium Siebold & Zucc., 1652%), 2k
(Callicarpa japonica Thunb., 14.44%), “3*HOrixa japonica Thunb.,
10.88%)°] Hatar Y FAUYF-(Neolitsea sericea (Blume) Koidz.,
9.36%)°] FTaX7F thE wEA Lol Hlal =] YR TH Table 2). 222 2
FYEFHY(Corydalis  incisa  (Thunb.) Pers.), £59Diarrhena japonica
(Franch. & Sav.) Franch. & Sav.), ARBAR(Polystichum tripteron (Kunze)
C. Presl ), 77 (Rubus hongnoensis Nakai) 59| 37} =31c)
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Table 2. Importance Value(IV) and Mean Importance Value(MIV) of woody
species In vegetation group I.
Vegetation group I
v

Scientific name Common name 05 MS SL MIV
Acer palmatum GFU 12.44 26.28 0.60 15.08
Styrax japonicus ] S5 23.46 2.60 - 12.60
Mallotus japonicus o Yo} 15.41 0.80 0.76 8.10
Celtis sinensis A 12.93 0.95 0.60 6.88
Pourthiaea villosa Ris SR RS 0.32 11.55 478 481
Hedera rhombea % of 5.16 3.14 0.60 3.73
Callicarpa japonica ZF A - 3.56 14.44 359
Ligustrum obtusifolium FE - 0.84 16.52 3.03
Meliosma oldhamii o v 1.58 6.12 - 2.83
Neolitsea sericea A5 0.46 1.81 9.36 2.39
Camellia japonica FulgR - 7.15 - 2.38
Trachelospermum asiaticum upAbE 1.74 342 - 2.01
Cornus macrophylia T o] A 3.94 - - 1.97
Orixa japonica Ak - - 10.88 1.81
Euonymus hamiltonianus Ul A 1.06 3.80 - 1.80
Celastrus orbiculatus et 2.28 1.33 0.60 1.69
Picrasma quassioides ExgciRB S 1.00 2.85 0.60 1.55
Ficus erecta A It - 4.64 - 1.55
Machilus japonica A 1.10 2.24 1.20 1.50
Akebia quinata oEHE 0.98 1.06 3.08 1.36
Rhamnella frangulioides 77} u} W) 7| 1.01 1.77 1.18 1.29
Actinidia polygama = 2.14 - 1.19 1.27
Lindera erythrocarpa v E ot 1.32 1.18 - 1.05
Neolitsea aciculata A= o] - 2.31 153 1.02
Euonymus fortunei var. radicans =14 0.67 1.65 0.60 0.98

OS: overstory, MS: midstory, SL: shrub layer.
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Table 2. (Continued).

Vegetation group I

Scientific name Common name 03 IIZS oL MIV
Actinidia arguta }2 1.15 0.65 053 0.88
Carpinus tschonoskii WA o L} - 143 - - 0.71
Sorbus alnifolia B 1.42 - - 0.71
Quercus glauca F AU 1.39 - - 0.70
Distylium racemosum . ZEYUFT 0.71 0.99 - 0.69
Rosa multiflora A - - 4.10 0.68
Meliosma myriantha e whu 0.66 1.02 - 0.67
Quercus salicina A7FA 0.72 0.92 - 0.67
Lonicera harai Aut 7 A - - - 393 0.66
Zanthoxylum piperitum Z YL - - 3.76 0.63
Aphananthe aspera SFZLUR 1.05 - 0.60 0.62
Morus bombycis AHS U 0.50 1.06 - 0.60
Elaeagnus macrophylla B - - 3.58 0.60
Cudrania tricuspidata T B - - 3.56 0.59
Ribes fasciculatum var. chinense 7P Rt S U - - 3.50 0.58
Schizophragma hydrangeoides B} == 0.39 0.80 - 0.46
Cinnamomum japonicum A - 0.81 0.68 0.38
Clerodendrum trichotomum FE g 0.34 - 1.19 0.37
Parthenocissus tricuspidata Sl g = 0.04 0.93 - 0.33
Sageretia theezans sy - 0.69 - 0.23
Viburnum dilatatum 7hap A - 0.69 - 0.23
Acer pictum subsp. mono FIA=E B A 0.41 - - 0.21
Alangium platanifolium var. trilobum 2FH U5 - - 1.19 0.20
Euonymus alatus for. ciliatodentatus 3] Q5 - - 1.19 0.20
Albizia julibrissin A U 0.38 - - 0.19
Smilax china v = - 0.27 0.60 0.19

27



Table 2. (Continued).

Vegetation group I

Scientific name Common name 03 liZS oL MIV
Cornus kousa KA R 0.38 - - 0.19
Viburnum odoratissimum var. awabuki o} <) U5 - - 0.68 0.11
Zanthoxylum planispinum RN - - 0.60 0.10
Kadsura japonica oo =} - - 0.60 0.10
Vitis ficifolia var. sinuata 7pwk v 5 - 0.13 - 0.04

&k A 0](14.93%), Aabi(1154%)¢] S8 X7F =41 Yebsth #3-ol A
v FAAUF(1882%)¢F A9 l(16.78%)7F =2 T8 Z Hsta AU
] Ageles A S9N =2 T8AE Ut Table 3). &2 G
Aol uate] 9} 7h=4] A el(Arachniodes aristata (G. Forst.) Tindale) 52 3

J|m
ol

L

Table 3. Importance Value(IV) and Mean Importance Value(MIV) of woody

species In vegetation group II.

Vegetation group II

Scientific name Common name 05 I\I/[VS oL MIV
Neolitsea aciculata A o] 10.81 14.93 16.78 13.18
Acer palmatum GE U 5.88 22.08 - 10.30
Styrax japonicus wff S5 U 11.52 5.89 3.59 8.32
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Table 3. (Continued).

Vegetation group II

Scientific name Common name 08 Ii/[VS oL MIV
Celtis sinensis L 12.86 - 0.96 6.59
Callicarpa japonica ZFA 5 - 1154 14.71 6.30
Hedera rhombea %ot 8.01 3.92 - 5.31
Neolitsea sericea AU 3.18 1.60 18.82 5.26
Sapindus mukorossi F A 5.63 5.70 0.96 4.88
Aphananthe aspera FZLR 8.30 - 2.67 459
Mallotus japonicus CIR=RB RS 4.72 1.95 - 3.01
Cinnamomum japonicum A 2.57 1.58 5.39 271
Xylosma congesta AR A - 7.55 0.96 2.68
Picrasma quassioides 2B 0.42 6.90 - 251
Rhamnella frangulioides 77kal W) 7| 0.58 5.10 1.89 2.30
Ligustrum obtusifolium HEYF - - 11.18 1.86
Quercus glauca F7HA U 3.26 - 1.08 1.81
Celastrus orbiculatus webg e 2.03 1.26 - 1.43
Meliosma myriantha SRR 0.95 2.15 0.96 1.35
Actinidia arguta = 2.64 - - 1.32
Cornus macrophylla =9 2.63 - - 1.32
Orixa japonica Ak - - 6.75 1.12
Trachelospermum asiaticum whakE 1.96 - - 0.98
Meliosma oldhamii gt v 1.70 - - 0.85
Ficus erecta FEA A ARG - 2.23 - 0.74
Vitis coignetiae w3 0.81 0.34 1.08 0.69
Ficus erecta A 1.38 - - 0.69
Actinidia polygama = 0.94 - 1.08 0.65
Euscaphis japonica o =) 1.26 - - 0.63
Sageretia theezans FEU 1.21 - - 0.60




Table 3. (Continued).

Vegetation group II

Scientific name Common name 05 ;/[VS oL MIV
Schizophragma hydrangeoides B}9] == 0.60 0.67 - 052
Pourthiaea villosa R R - 1.43 - 0.48
Akebia quinata R = 0.87 - - 0.43
Cudrania tricuspidata T B - 1.28 - 0.43
Viburnum dilatatum 7he A - 1.23 - 0.41
Sinomenium acutum W) 0.26 0.34 0.96 0.40
Kadsura japonica e mp 0.13 0.34 1.19 0.38
Ribes fasciculatum var. chinense 7hul] §ho] S - - 2.15 0.36
Albizia julibrissin A U 0.58 - - 0.29
Rhus sylvestris e e 0.56 - - 0.28
Prunus pendula for. ascendens ST 0.43 - - 0.21
Euonymus fortunei var. radicans =414 0.40 - - 0.20
Smilax china A= 0.40 - - 0.20
Parthenocissus tricuspidata FAel g = 0.40 - - 0.20
Rosa multiflora A - - 1.19 0.20
Smilax sieboldii A7 A = 0.07 - 0.96 0.19
Poncirus trifoliata B 2} 5 - - 1.08 0.18
Zanthoxylum piperitum Z 3 UE - - 0.96 0.16
Zanthoxylum planispinum RS - - 0.96 0.16
Callicarpa mollis NIRRT - - 0.96 0.16
Sorbus  alnifolia a5 - - 0.76 0.13
Pueraria lobata =Y 0.07 - - 0.03
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Table 4. Importance ValueIV) and Mean Importance Value(MIV) of woody

species in vegetation group III.

Vegetation group III

Scientific name Common name a MIV
(ON) MS SL

Quercus glauca F AU 41.08 76.05 9.81 4752
Cinnamomum japonicum A 1.25 - 33.14 6.15
Celtis sinensis L 11.81 - - 5.91
Distylium racemosum B 0.95 11.10 4.87 4.99
Rhus sylvestris ARG 0.90 9.73 - 3.69
Quercus salicina F7A 6.23 - 2.95 3.61
Styrax japonicus ] S5 6.21 - - 3.11
Cornus macrophylla . T 5.24 - - 2.62
Neolitsea sericea A5 1.16 - 10.86 2.39
Actinodaphne lancifolia S 4.40 - - 2.20
Hedera rhombea %o 2.48 2.08 - 1.94
Callicarpa japonica ZHA 5 - - 9.42 157
Mallotus japonicus o H 5 3.00 - - 1.50
Daphne kiusiana ) Ay gk - - 8.29 1.38
Zanthoxylum piperitum ZY U5 - - 7.63 1.27
Neolitsea aciculata A= o] 1.23 - 3.90 1.27
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Table 4. (Continued).

Vegetation group III

Scientific name Common name a MIV
(ON) MS SL

Machilus japonica A 1.17 - 3.72 1.21
Trachelospermum asiaticum uj2k = 2.37 - - 1.18
Actinidia polygama = 1.13 - 1.80 0.87
Quercus gilva TN 7FA 5 1.70 - - 0.85
Celastrus orbiculatus R 1.25 - - 0.63
Albizia julibrissin A 1.18 - - 0.59
Lindera erythrocarpa H] S5 1.00 - - 0.50
Xylosma congesta AR AU 0.96 - - 0.48
Idesia polycarpa o] L} 0.92 - - 0.46
Actinidia arguta }g 0.86 - - 0.43
Euonymus fortunei var. radicans =14 0.85 - - 0.43
Akebia quinata o= 0.09 1.04 - 0.39
Castanopsis sieboldii T B - - 1.80 0.30
Callicarpa dichotoma &2 A - - 1.80 0.30
Smilax china A = 0.28 - - 0.14
Kadsura japonica e m =} 0.09 - - 0.05
Parthenocissus tricuspidata S Y = 0.09 - - 0.05
Clematis apiifolia AFS] 0.09 0.00 0.00 0.05
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Table 5. Importance Value(IV) and Mean Importance Value(MIV) of woody species

in vegetation group IV.

Vegetation group IV

Scientific name Common name 0S8 B[/S oL MIV
Quercus glauca 7RI Y 4832 32.93 22.19 38.84
Acer palmatum S 1.16 20.70 - 748
Quercus salicina HIHA - 7.57 6.88 - 6.08
Distylium racemosum ZEUF 3.21 2.30 8.23 3.74
Neolitsea sericea AR - - 21.66 361
Trachelospermum asiaticum IS 3.49 4.64 - 3.29
Styrax japonicus wf S5 up- 4.79 1.96 - 3.05
Cinnamomum camphora Ut 3.92 1.78 221 2.92
Celtis sinensis S 381 1.48 - 2.40
Machilus japonica Al H 1.75 3.92 - 2.18
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Table 5. (Continued).

Vegetation group IV

Scientific name Common name 0S8 iZS oL MIV
Cudrania tricuspidata FA) B 0.48 3.04 4.85 2.06
Ficus erecta A b 0.48 0.48 495 1.23
Castanopsis sieboldii T A 3.45 - - 1.72
Hedera rhombea %ot 1.25 1.70 2.21 1.56
Celastrus orbiculatus R 2.06 1.41 - 1.50
Callicarpa japonica ZH A - 1.75 4.85 1.39
Pinus thunbergii T& 2.61 - - 1.31
Neolitsea aciculata Ag o] 0.51 2.71 - 1.16
Eurya japonica Ab2= 8 3] U 0.81 - 442 1.14
Euonymus alatus for. ciliatodentatus — 3] Q5 - - 6.59 1.10
Ligustrum obtusifolium FHE LT - 2.03 2.21 1.05
Sageretia theezans s U5 0.99 1.48 - 0.99
Akebia quinata R = 0.55 0.85 2.21 0.93
Cornus macrophylla i 1.65 - - 0.83
Vitis ficifolia var. sinuata 7halA v 5 0.48 0.28 221 0.70
Mallotus japonicus SIR=RR S 1.34 - - 0.67
Prunus pendula for. ascendens Sulv 0.55 - 2.21 0.65
Viburnum dilatatum 7Rt A - 1.77 - 0.59
Daphne kiusiana A gk - - 3.07 051
Picrasma quassioides ExgciRB S 0.99 - - 0.49
Vitis coignetiae W - 0.28 2.21 0.46
Ficus erecta FEAd ARt - - 264 0.44
Zanthoxylum piperitum Z YL - - 2.21 0.37
Symplocos tanakana A=A - - 2.21 0.37
Idesia polycarpa o] L} 0.56 - - 0.28
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Table 5. (Continued).

Vegetation group IV

Scientific name Common name 0S8 ;:[/S oL MIV
Viburnum odoratissimum var. awabuki — ©}9) U5 - - 161 0.27
Cinnamomum japonicum A 0.52 - - 0.26
Actinidia polygama = 051 - - 0.26
Sapindus mukorossi F A 0.50 - - 0.25
Rhamnella frangulioides 77kl ¥ ) 0.49 - - 0.24
Actinidia arguta = 0.48 - - 0.24
Euonymus fortunei var. radicans =AH4 0.48 - - 0.24
Smilax china A Y= 0.14 0.28 - 0.17
Schizophragma hydrangeoides B}9] == - 0.28 - 0.09
Lonicera japonica AEH= - 0.28 - 0.09
Smilax sieboldii A7 A= - 0.28 - 0.09
Parthenocissus tricuspidata SR oY= 0.10 - - 0.05

3) AAIFY AST=

4Ya5e ASTEE sets] A8 2 15 FARE 24T S

o] Ha o] WS H YR dHEE A tHFigure 4). A8 1
w 12 435 EHaxEol 11~135m), 5(6~85m), #5F(1~2.5m), 2

F(0.7m) o2 o] Fol X3 ¥ iz b7} 87.2%, 26.3%, 225%, 69.2%°] A,
ARTE O 43(115~183m), 5(6.5~8m), #53(15~2m), 223
(0.7m) &2 o] FoI A 3L ¥ == 90.5%, 17.5%, 16.5%, 68.3%°] Atk 2141
¥ M2 43501~145m), $35(7~8m), #5Z(25~3m), £2F(0.7m)2
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Figure 4. Vegetation strata of the four vegetation groups at study sites. Height: the
range of maximum height of trees in each stratum, Coverage: the average coverage

of each stratum.
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of study sites.
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Table 6. Species diversity indices of four vegetation groups by stratum and result of
variance analysis by Duncan’s muiltiple range test.

v . . ' 17_]',
. H'(Diversity ;
Stratum Vegetation group index) (Evenness index) (D(i)rrlrél:;)nce
Vegetation group I 0.751 b 0.771 a 0.229 b
Vegetation group II 0910 a 0.838 a 0.162 b
Overstory
Vegetation group I 0.616 b 0.639 b 0.361 a
Vegetation group IV 0.441 ¢ 0552 b 0.448 a
Vegetation group I 0.681 a 0.835 a 0.165 b
Vegetation group II 0.625 a 0.897 a 0.103 b
Midstory
Vegetation group I 0.265 b 0.556 b 0.444 a
Vegetation group IV 0.535 a 0.839 a 0.161 b
Vegetation group I 0.567 a 0.710 a 0.290 a
Shrub Vegetation group II 0604 a 0.810 a 0.190 a
Layer
Vegetation group I 0595 a 0.776 a 0.224 a
Vegetation group IV 0542 a 0.769 a 0.231 a

Means with the same letter are not significantly different within each stratum at 5% level.
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Table 7. Soil chemical properties of study sites.

CEC K’ Na® Ca*> Mg* EC
Vegetation  Survey pH oM TN  PsOs
group plot (%) (%) (m cmoly/kg ds/m
DI 59 2287 1109 80 2860 060 022 1466 422 073
D2 60 20900 1313 90 3080 069 022 1861 550 106
D3 62 3219 1502 70 3168 108 027 2328 771 096
D4 64 3448 1392 130 2948 094 026 3639 921 130
D5 62 2747 1257 120 2992 112 026 2749 736 097
D6 65 3149 1445 60 2992 08 029 2223 571 108
Vegetation D7 64 3393 152 100 3124 101 022 2566 624 109
group 1 D8 62 3322 1365 90 3146 132 025 2830 662 096
K36 58 2101 0969 120 4346 043 019 718 263 037
K37 59 2130 0827 320 5148 064 025 1256 361 056
K38 54 2700 125 250 5304 050 032 817 467 059
K39 59 2654 1317 120 5530 049 020 1450 575 066
K40 60 2342 1141 140 4740 065 020 1329 536 063
Mean 61 2799 1263 130 3798 079 024 1941 574 084
H27 61  3L12 119 150 2970 101 025 2012 673 039
H29 61 2006 1433 240 5472 054 037 2066 875 103
H30 64 2476 1316 230 5572 127 042 2603 728 116
Vegetation M3l 60 2755 1421 210 6106 093 038 1996 996 099
group 1T H32 64 2417 1216 220 5124 066 016 2478 905 097
H33 55 2661 1282 450 5164 080 032 937 650 074
H34 59 2566 1298 260 5396 102 035 1629 671 085
H35 50 2676 1320 350 4916 059 021 587 403 089
Mean 59 2696 1311 264 5090 08 031 1801 738 088
19 53 2343 0878 170 2904 052 017 240 28 042
712 55 2496 080 130 3014 053 024 38 280 040
cl4 56 3613 1414 140 3388 064 047 1121 731 113
ci5 53 2662 0875 290 3234 053 029 637 306 059
Vegetation cl6 62 3087 1394 100 2948 101 025 2690 649 101
group I S19 56 3273 133 100 3278 067 033 1207 565 120
520 51 248 0867 140 2904 039 027 173 280 037
s21 48 2392 0636 270 2860 038 040 178 415 054
S22 52 2430 0903 250 4722 073 032 449 429 048
M23 53 3418 1337 180 3300 140 032 1516 590 100
M24 53 2601 0865 150 2816 046 026 110 256 039
Mean 54 2800 1039 175 3215 066 030 791 435 068
J10 51 2520 0971 110 3102 051 020 556 513 034
. Jit 54 3824 1617 160 3410 090 027 1579 896 078
\;er%fltg“ﬁ’,n J13 67 3723 1819 550 7334 075 023 5420 1083 129
c17 51 3049 1299 180 3256 058 037 460 40l 070
ci8 53 2481 1085 210 5408 049 023 864 419 047
Mean 55 3119 1358 242 4502 065 026 1776 662 072
Total Mean 58 2820 1220 187 3999 075 028 1547 580 079
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Figure 6. Annual precipitation and mean annual temperature of study sites.
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L Ik AALE O7F waEskolv.

Table 8. Canonical coefficients and intraset correlation coefficients between

first two ordination axises and environmental variables.

Canonical coefficients Correlation coefficients
Variables
Axis 1 Axis 2 Axis 1 Axis 2
Elevation -0.014 -0.661 0.258 -0.860"
e 0.744 0.154 0901 -0.125
%ﬁg;gﬁgi -0.108 -0.014 -0.341° 0694
pH 0.083 0.125 0.317 -0.216
OM -0.404 -0.385 0.057 -0.123
TN 0.126 0.566 0.306 -0.090
P:0s 0.101 -0.014 0.055 0.264
CEC -0.161 -0.069 0.345" 0.089
K+ 0.170 -0.086 0.316 -0.122
Na+ -0.024 0.019 -0.061 0.130
Ca”™ 0.087 -0.056 0474 -0.191
Mg*' 0.029 -0.018 0.363" 0.035
EC 0.210 -0.091 0.319 -0.102
Eigenvalue 0.596 0.238

x1 p €0.05, == p <0.01
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Figure 8. Age distribution of dominant tree species at study sites.
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study sites.
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& s Feae R, U, AAGE, FAAGE, AR,

Table 9. Shade tolerance index of dominant tree species at study sites.

Number of Relative
S Common suppressed Live crown score Tolerance
Scientific name ratio(%) — index
name trees/ha (b) (e)
(a) (c) (d)
Acer palmatum GEF LU 100.8 47.4 8.9 7.9 8.4
Celtis sinensis Y} 8.1 36.2 1.7 44 31"
Cinnamomum camphora R 72 38.2 14 5.0 3.2
Cinnamomum japonicum ER=RR 45.0 54.1 6.6 10.0 8.3™*
Mallotus japonicus of YL} 5.4 22.1 05 0.0 0.3*
Neolitsea aciculata A g o] 78.3 483 8.2 8.2 8.2
Neolitsea sericea R 142.2 34.8 9.9 4.0 6.9™
Quercus glauca Z7HAIYF 84.6 36.3 8.4 4.4 6.4
Quercus salicina HATPA YT 135 40.2 3.2 5.7 4.4
Sapindus mukorossi T3 A 45 26.0 0.0 1.2 0.6
Styrax japonicus uf S L 16.2 46.6 37 7.7 5.7*

(c): relative score of natural logarithm of column (a),

(d): relative score of column (b),

(e): mean value of column (c) and (d),

# #x and *+* indicate shade intolerant, intermediate and shade tolerant species, respectively,

point values of boundaries between classes follow those of Lorimer(1983).
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Abstract

Vegetation Structure and Dynamics of Hankyeong—Andeok

Gotjawal Terrain at Western Part of Jeju Island, Korea

by Kang, Hong-Gu

Department of Forest Resources
Graduate School, Kookmin University

Seoul, Korea

This study was conducted on the subject of Hankyeong-Andeok
Gotjawal Terrain at western part of Jeju Island, Korea, which is
taking up the largest area of Gotjawal terrain, is expected to be in
high diversity of vegetation and dynamic change because of the
coexistence of forests with evergreen broad-leaved trees and deciduous
trees. On the region of Wollim-Shinpyeong and Sangchang-Hwasun
lava flow areas in Hankyeong-Andeok Gotjawal Terrain, 40 survey
plots in 156mx15m were installed to elucidate 1)vegetation structure,
2)relationship between vegetation distribution and environmental gradient, and
3)vegetation dynamics of study sites through investigating vegetation and
soil, sampling the annual ring of dominant trees, etc.

As a result of vegetation classification by TWINSPAN, vegetation
groups were divided into deciduous forest(vegetation group I), mixed

deciduous and evergreen broad-leaved forest(vegetation group II), and
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evergreen broad-leaved forest(vegetation group I and IV). Vegetation
group I showed a high MIV(Mean Importance Value) in Acer
palmatum, Styrax japonicus, Mallotus japonicus and Celtis sinensis.
Vegetation group II had a high MIV in Neolitsea aciculata, which is
an evergreen broad-leaved tree, Acer palmatum and Styrax japonicus.
Vegetation group III showed a very high MIV in Quercus glauca with
Cinnamomum japonicium dominating the shrub layer. Vegetation group
IV, like vegetation group III, showed a noticeably high MIV in
Quercus glauca.

According to DCCA ordination analysis, evergreen broad-leaved forest
(vegetation group III, IV) is distributed in a dry region with
comparatively low altitude, high temperature and less precipitation
while deciduous forest(vegetation group I) in a less dry region with
comparatively high altitude, low temperature and more precipitation.
Mixed forest(vegetation group II), though with similar altitude and
annual mean temperature to the evergreen broad-leaved forest, has
separate zones in distribution by difference in precipitation. So the
moisture condition by precipitation is considered as the environmental
factor with the highest effect on vegetation distribution of the
surveyed sites.

Vegetation in the surveyed sites i1s considered a secondary forest
formed since the middle of the 1960’s with a decreased human interference.
For vegetation group I, Il and V, the age of the forest is assumed to be 40 to
SOyears, while for vegetation group II, it is 30 to 40years because

interference proceeded even until after the middle of 1970’s. In case of
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deciduous broad-leaved forest(vegetation group I) with normal
distribution in DBH and tree height for all of Acer palmatum, Styrax
Jjaponicus and Celtis sinensis, it is expected that the current structure
will maintain for the time being. But these deciduous trees are very
likely to be replaced by an evergreen broad-leaved and intermediate
tree species, Neolitsea sericea with a large amount of saplings. For
mixed forest(vegetation group II), an evergreen broad-leaved and shade
tolerant tree species, Neolitsea aciculata with distribution in DBH
similar to inversed J-letter shape, 1s expected to replace Acer
palmatum and Styrax japonicus. For evergreen broad-leaved forest(vegetation
group III and IV), it is expected for Quercus glauca to dominate for a
considerable time in vegetation structure. Through analysis of the
trees’ growth, it was verified that Styrax japonicus, Acer palmatum,
Celtis sinensis, Mallotus japonicus, Quercus glauca, etc. are decreasing
in mean annual radial increment but have a good mean annual basal
area increment. This supports the prediction that the above-mentioned
trees will maintain the current dominion for the time being. Neolitsea
aciculata and Neolitsea sericea considered to expand their territory
were both increasing in their mean annual radial increment and basal
area increment steadily. The vegetation groups in the surveyed sites
are considered in the early period of understory reinitiation stage after
stand initiation stage and stem exclusion stage. Deciduous forest(vegetation
group I) and mixed forest(vegetation group II) are likely to change into
evergreen broad-leaved forest while evergreen broad-leaved forest(vegetation

group III and IV) is expected to maintain in the current structure.
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It is expected that the result of this study will be used as a rational
data for social discussion in Gotjawal, where the logics of development
and conservation are intricately entangled. Also, more detailed ecological
study on Gotjawal is considered necessary that can reflect micro-climatic
factors caused by geological characteristics, influence of human interference,
physiological characteristics of each tree species, etc. through mid-and

long-term monitoring on the whole Gotjawal terrain of Jeju-Island.

83



A

i

Az

4|z
33

ool

o
=
o] 2

alg
H)

)

X

guel

+

ZI—Q/]' |.ﬂ4v—c [e]
A
= == h=

y |8 U/\ e
| =4 — i:]q

el

o
io
=
oy

—r

0

~
;OL

o
<
~
;OL

MK

el
ol

T

)A

e
7o
~H
o}

ot
<

ﬁo
B

o
_foﬁl

o
_foﬁl

—~
o

s



	Ⅰ. 서 론 
	Ⅱ. 연구사 
	1. 식생구조  
	2. 산림천이(식생동태) 
	3. 곶자왈의 생태적 연구 

	Ⅲ. 재료 및 방법 
	1. 조사지 개황 
	2. 조사 방법 
	1) 식생조사 
	2) 연륜시료 채취 
	3) 토양조사 
	4) 기후자료 

	3. 분석 방법 
	1) 식생구조 
	2) 환경구배에 따른 식생분포 
	3) 식생동태 


	Ⅳ. 결과 및 고찰 
	1. 식생구조 
	1) 식생분류 
	2) 식생그룹의 종조성 
	3) 식생그룹의 계층구조 
	4) 식생그룹의 맹아지 구성 
	5) 식생그룹의 종다양성 

	2. 환경구배에 따른 식생분포 
	1) 토양분석 
	2) 기후요인 
	3) Ordination 

	3. 식생동태 
	1) 임령 추정 
	2) 주요 수종의 내음성 추정 
	3) 흉고직경급과 수고급 분포 
	4) 연륜 생장과 흉고단면적 생장 


	Ⅴ. 결론 
	1. 식생구조 
	2. 환경구배에 따른 식생분포 
	3. 식생동태 

	Ⅵ. 인용문헌 
	Abstract 


