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Change Prediction for Vegetation Structure, Species Diversity and
Life-form of Evergreen Broad-leaved Forest by Climate Change in
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Abstract

This study aims at classifying and interpreting on the vegetation structure, the correlation between a vegetation and an
environment, a species diversity and a life-form of Evergreen Broad-Leaved Forest(EBLF) located in Gageo-do Island. It is
also the objective that the estimation of vegetation change founded on the species composition and characteristics. The
vegetation of EBLF was classified into three forests or four community units as Machilus thunbergii forest (Polystichum
polyblepharon-M. thunbergii community and Phaenosperma globosum-M. thunbergii community), llex integra-Castanopsis
sieboldii community, Quercus acuta community and Neolitsea sericea stand. The ordination analysis by DCA is analogous
with the vegetation structure analysis. As a result of the correlation (Pearson's correlation coefficient) with environmental
conditions, the Altitude has the significance with the distribution of communities. The total vegetation change by progress of
succession will not be wandered away from the present vegetation structure practically, and the vegetation on the underlayers
will be a little changed.
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Fig. 1. Temperature change of study area in Gageo-do Island
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Fig. 2. Warmth Index (WI) change of study area in Gageo-
do Island for 50 years.
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71 5sto] w2 7P A S B Y

FAGTFEHN) o224, AEAtehs #x24ks
B ARFES Bk AR
I FH7HA S HHA EHEPHE To] H et
(Table 1). 121} DCA B4 0 7L 519etke|7} ek
8] = Zlo] 57 F—ﬁ}aitlﬂ:ig 5)

Fig. 5. Diagram of DCA ordination.
I-1V: vegetation units (refer to Table 1.;

[-2))
3.1.1.

I(I-1and

0

H(FYLR-LIE 5| x0|ZE;
—M71EEEs 1)
3111 S| 2l 1)

B Gere] 9HFS FURIToln] HE 230~
314 mQ] 7FA & E=AIALe] BEEH apHo| Bzsh 4
WS hEslzol, WgopH, WiEEow AU%
2% 2R\l YR T o] 4}
Astelal R a1E]o] ¢l O (Lee, 1996; Satake et al.,
1988), 2 2AFE B8 /b wolE wolu)r}
a0} gk o) The X ojoll 4| HEalA] oRs Tkt

oe 2 3} eto] AlgEe] Ao olEdrh Ue

3|z AA] FHIE O] BAE W AR, 225 (Lee,
1996 ; Lee, 2003)0]] &3& “6‘]— 7;12% Hys}
L 2 AR o= = A= gl
ouf, FubbreY %o 2] AuEel 1S 3
T QAQlEE & ke i O] AA A (Miyawaki et
al, 1994) & SHR}E-1L %3] 2 u| 73] (Polysticho-
Perseetum thunbergii Suz.-Tok. et Wada 1949)3}
AP w3 Qlort sl 2] o] slof] EAFO.2A
éilé‘F— F50] s EFsHA gkgkon, i
AL 2P I FERRel TAER
o 3EFoR ZHT Heh Fohb ke

J[E‘|

o b

A T2, TIPA, AT st el 987

8]20] 24 0 2 Yigsks Zlo] ZRsakAt & gl
A eS| Yigshe

B2 F 4] AT F 53%0] W
gop] wEEe Aulgo] H 90%, AYT/L 11 m

FA SHREE, SRRV, ZPAULO] AES 4ot
AGUE, AU, B, 7REU 59 9ag
Fa7t @8t o s A48a7F GGD31-&
A8l Hat 8.33 m, A|T]L-S Hat 7.67%= ul$-
32 Ao = yepgth #ES-S AT Bt 5.25
m, A& 30.75%2A], SR, AU, Ak,
SHRRE, AU, gyt 50 AE29aeE 9
_"JL}—F—TLﬂ(Mlyawalﬂ et al., 1994; Fujiwara, 1981)
O] g0l o] ARTOA =2 IR TES9
s TUOP— A& gl = Qlgink 53, g
e R oA H O] el =S Yed 9 ofd
FESGTE] e7IUetet Blo|gtol| Harsh=
E7FP (U7 7E 2 -9l GGD31 =
AREOA] <1.1° 2] A= & 23319 (Hayashi, 2001).
o] k= 2 o] ofdth A =& E0l Xdi} 4
1 Qs AR AARETE 2SS
<t 0.5 m, A9 FHot 20% 24, S5l %?i??} %
= Alefsta G2 A= o] WA ks
FAM| LA, EFAY LA, ”iﬂlx, Sikey
o] 2 HIE = ZFSIT o) 4% o] o] 4
e e =i it SRR ZPﬂFuﬂwara
1981; Lee et al., 2009), £, =<, SANE=, A
[ A R @P%%ﬂ¢%4 AP =5
(Euub}_,,:rub] A1 A ZFho| X AYL-5)
Loz golEQeh E3H0.2 m A5 0| FE7pupak
U7} GGD263 GGD30 RARLoA &3 561g] .o
Hol7} Mg 724353 shad 1 3=t
oL F7H 2o & Aba E| Sl
3.1.1.2. THPE A7) R El [ -2)

B ekl s 150~300 me] HelW, 7HAE
ZALALo] BAIAPH(GGDOS, GGD09, GGD17) 9 &
5 AH(GGD29)o) 23ttt 18U GGD08 Q)
1| 282 FAAFAS YeER ek 382 Q’H%%j—
ojm AHF-2 1“”712 AlQJetal i 2EFOo R
FZ Sobrore] Tl %c -2

=
@@%}0&%01 FAEo] ol 71 5eho] LTS B
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1}o] ZEZ(Satake et al., 1988) 0 &2 ST oA =t
2 SAZ I oA E3E8t= Folth(Lee, 2003;
Lee, 1996). & 32 AF A A=52Fdel izt
351 FAlo L] 7|50l gt Hol(4]
Ash o] datgolet AbRE ek =S| zu|=
O] S5 5%, A7|e FF A S22 3hte A
ool E3Z3}al(Lee, 2003; Korean Fern Society,
2005; Lee, 1996), U+to] 79 I-g Aol A 5E U
o|7tetels Tt FEAMY, 12jal B Aol A
T B33l= A o2 H ] QltkIwatsuki, 1992; Tkeda,
20006).

FHR- A1 RS F 4709 2AREIA 290
Fol EsIl o ASTEe wES, WS, 22
2035725 0|23 9IrHGGDO8 A|3)). TEHE
A8 B 87.5%, AAT9.25 mRA] SRR,
@, AR, FARIER, oGRSl 4
Saeleel AR, WU, dEUR So) Y
Q47 FRHAT BEFE AT B 475 m,
Aol Bt 37.5% A, A5l Fuhuke B4
AEE Aelsti S, iz So) 4
S8QsFo] BEEFO| dREe Sk AR
FrEY 2 oA Aagh viet 2ol et g
o ofdry AEEATTol A FYEHAL Utk
AR AR QL 222 AL FF 0.48 m, 4]
& 18.75%=A A9, o, Feu|x), nhilE, &
A aAt, ARG = 9 ke |
= A5 F(EMUTY] A B #24F Z9h
2717 59 ke gitol] &5] AMYshE B 22
Fol w2 W= S5t 53], FHR- L3
zolgeta) oA R GGD29 ZAREolA e}
OpHR S lehglon 1 4 Hols ARl
= Jleqsat B 0 $HE 27k Aow A

e

¢}

2ol 7154 49 F sl 24AMiyawaki
1989)} & 4225 o] o vl ol A
o2 grersl gk 12 2o o] 22 o] K]

2ol AP A A==

offroll of8fl ob2le- ml <ol EsHAITE
P glo] o AFHskz Qg 7]
sfo] A 2lel FHRR A4y o vkl
2|9l £ /b7 Ee] Sunirgel ek
Ho| Suh e o] XL (Miyawaki et al., 1994)
Op= W FolAu]( S 24 7 (Arisacmato
ringentis-Perseetum thunbergii Miyawaki, Fujiwara,
Hrada, Kusunoki et Okuda 1971; Fujiwara, 1981)&
ALJstarl B AEFof|A 2ol & Kol thE 4
FHE Wil Q= VAR htE=Rke] a1 R3h SEht
2 TES YAk o BeE

J
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3.1.2. PASUR-ZHLRZEK()

TABER RS s alE 225~300 m
o] 7iAE EAIALe] BAARH(GGDI6, GGD10, GGD13,
GGDI2, GGD15, GGD14, GGD11) ¥ BX1 A
(GGD27, GGD28)°] -3¢t} 12u} GGD119]
1) A2 FAAPEE, GGD27-2 HEAMHE UER]
AL Qiek & Tehe] 94 AU, Al
T ot S W T30 HeRe Abxae] &

% 8850] ZRAOD, AFFEE LEE oS
B% 2HZ0]4% F2F 0|21 ). LG
17} o 15.67 m, A]1]-8-0] 88.33%2A -
U o]@]of] H7HAUE 9 AL
ARG AU, 7Sy
ol EAsIGT oful sS4
m, 250 1L11%=E 5ol =
SRV, gesd, 98, vikE 5
o] Zdstqleh 7|EL] AtollA &
FA R Aol Fdst
B3} O 1K (Chun 5, 2010), ST )&
3 ol el 2AHe) B W ehEAlele] ¥l
Aol 2 Fo] Q4T $HE Bl ves @
(Lee 5, 2010b; Lee et al., 2009)5}7] wj&of] A119]
B 20] Skt ARET. BEFE A4}
2744 m, A19)£20] 30.44% A FULRE, T3k
P, SRR, Afsealu, i S Al
S, TR, AU S0 ASIRISE 9 5

WL 7K (Miyawaki et al., 1994; Fujiwara, 1981)2]
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71 5sto] w2 7P A S B Y

o] e HW VR PEEO RS X5t
A0 Uehgth 2832 A3 B 0.53 m,
Al o] 17.22% 24 A%l Z#at % ol2jo] A
S, FAU|IAR, 2EA| AR, ok Henla,
nhARE o) herlo] A el AR TYH(F UL
pe] Al Wl EAF Eio] B WE W S
2 2EZS sk QIAth B30 m AR F
=

E7JUPAIRL GGDISTE GGD27 ZATolA &3

2 S RS s AT o] Qo] IR,
T, Sl SEUEE, TS EaAbe, Zhea A,
EEEodary], AU Foll oA & wtEe thA
71 kel E R E AT T s elE AR =
AP, S-SR, TS E AR, A
O 2 AR QITE SRS SRR o] 9]0
5, HYE7], F95 5ol Edsklt: S
SRS o7t A SRS AEE ATt
= WA 2 33 S| AEE AR Sl
A G2 W2 2|93} F= o] ¢fef g
Hteo A= Aot Sdshs Ao defflon
(Lee 5, 2001; Iwatsuki, 1992; Korean Fern Society,
2005), 4 £APAT} 7FA ol = APEEE S AB
5219] Sl 9IE9lE ol Ao SRIFIch A
T2 TheA| A 9F EEmoldale| 7 Avret 9
7 FEeICh AU BAH 349 F shRA

£ ol HIsto] Al slolA B JF=
7P JA dom A os T AUl 2ol
AR E QUL 53], 7hedlaabe s g o) sk
R_7l=4 1 A}e] 3 (Arachniodo-Castanopsietum
sieboldii Miyawaki et al., 1971)2] ZAF O 2 A o] o+
2 Eokaio] et 2o /4w, Hxst B
s SRRl Ardisio-Castanopsietum
sieboldii Suz.-Tok. et Haiya 1952)0] A4l B
V=]t Fujiwara, 1983). & ZA} of| A= RS-
7F Zh=2laakE] ol Histe] ¥ w8 $E 9 e E
AYaL glom aurt oA Edtt At 7he4ar
AR 7F o AR = RE Bk ol o8 F-U = A
WH(Futel g AE7]39: DI; Numata and
Asano, 1969; Lee, 1996), 45 2] Ho]of oA x}d
2897 =S 7FsA ol s Ao R AR EGIh

A TE S T, 8P Wt

e

989

FABRRREE 2850) A3 H) 18 m, 7
#1567 m2A] Ao TASEA e
4 9l 423191 15 m A, Heh 30 me2 He) 4110]
]2 E3hg 00t Al 431 oo A%l E
231 Qlti(hayashi, 2001; Lee, 2003; Song, 2004).
oF 22 Aul= Fash o] 7153 44
% ofehz 27(Miyawaki, 1989)3 & 52y
Hol =9 o] g ol=fick= 21 9 =AM I
oo} A2l 2t FEZH,H ] 71e21d0] £
AEth= 2100 o8, 5% A|Gt2dekE ¢1g 7]
et vlEe] @ AYA] AU Adsdol A

fr

o

o o

sHom gA8 AoR d2ugch & AR 7
AR RS A e Y] FAsHR
o] A FZ(Miyawaki et al., 1994)2}= Q]oj| A
At vRel 22 A2 A5 AAAY #
JFo] Edst o, & AR E FHER
NoVA ol slA FE]E A 0= whekE| Gl

3.1.3. F7HALRZEHI)

F7 AR s aLE 348~526 m O] 7HAE =
AlAF] BAAPH(GGDO3, GGDO4, GGDOS5, GGDO7,
GGDI8, GGD33), B5AFA(GGD22, GGD23, GGD24),
FAAFA(GGDO1, GGD06, GGD19, GGD21, GGD34),
HEAPA(GGD32) S 2 A T2 AlAf-H | 7171e- A
Hol| FxsHATE ST H/HAIUoH, AEFE
& 230 UARRE] WS o] AU, A
[AFUT 59 4SS AU, 1R,
O o] AL ATl Tk YAtz AEES
SHE o] Qo] o A<l Ui FHAEE L7t
2| Bl Aoz AdeA] rkLee, 1996). o]=
TE= o] otddie Ul AEE Y A4
Aol diafiA] -8t At 2 SRS of
Aid dEE Tl AR FAEAL Qtk= A o2

bl ek B RS & 1572) RANLOA £ 94%
o] FHsIom, AlSTRE WET, ohulEg, T
S 5 °o|FAL Qltk 174 GGDOL,
GGDO03, GGD22, GGD34 ZAMLEL mEZ =
3, 2239 3 ASTEE o1FL Stk wEFS
AVYIL7E At 12.53 m, AlT]E0] 88% 24, 9-55<1
H7HAIUE o]Q]of] ZAIEZE & W W 9=
& SHsIelt I o) s, AU, AR

NG
Ni
T
f
1o
~
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T FHRE 5o AEEYgSEe] S8kl
SR, AL, wSuE, SR, TG,
VR 5o SAggeFel A AgsHT
QB ZAFHGGDO3, GGD24)= AT S 40
Z BASIS A, FAUTE R o AR Aes
AR EL A o]9] o] FAAFE] AT A
AB]8tA] B4 9l DCA B4] AiKFig. 5)0] s, t}
& a7 A 2ARRE H S
T AV S Hol7] wfize] H7H U Er o=
A oFRA). otaEg AAalE et 9.82 m, A¥)E
0] 25.46% 2 A] 452 YTl ol T
7h 2 Hle W S, R SIS BESS

A]

3L Het 6.67 m, A 3]& 39%=A], 3ol st

~

> lo ¥ 4
H o
_\-&
=
=
S
1o
o
)
H
pa)
L
H1
et
o
2
&
B
e
ol)lt
rlo

1R Wt 0.54 m, A9 15.13%2A], A9, &2
SR, FA Ak, SE A A, o
LS AREESYe T
So] £ HlE U SHE(HY )= %
ol o FAbEYr
bl AXE Bol 3 ot
2 AR YT e
o 2R} SR o
ot % AR AP AAek FE7H
PR O] A B W ol dhat gl

JolA 123 £ 7137} gl Ak

B TE Al AE o] slo] AAREE A%
TARE, AT, o7 AR, FEelE, HElgE, v
B, 7R A aAte] o eJshA A, Al
AFEAPEREE, M-SR B ARt
MAPERER Aok B A Bl S0 sh9let
9= po] Hgick AIAbel AARERRS AR}
WAt L ARl 9] A, o)1 QY% 85
et AEomA trehdeh AARERE @A) A
FE 8 SFEo FUSHE A0 Had ghout
(Lee ,1996; Lee 5, 2001), & A A5 Fa1 7}
ARolE B 2 B3 4= 9910 o] 55)
SOl T2 ool 1] PE sheEs) fPoR
ek gl 3t o] SHoIRe] U ShelEelRAl 3]
oFBolaLe ) AEUPSY ) ot 5 st

= ot

2ok
off
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= =dT o

BEokz oA RlEl= AB|0FE U AkeIto] Al Ao
2 2 $HER Fdshn w2 A ew
o] ofsf| EFel| Apo] w2 Aol vlste] A&

iAoz Huiah B zzloleta weke o). Ao
B 2EeERe G ARy ot 2o

[e]
204 AYs= A3 Biel S, Se2E 9
o ARA ARSI A S0 F St
Q1 7h=S A AR Fol AdFo R Uehgth o]
= B AR o] B4 o] ofet Bael 7|5 B
zo| ofgpo] EAJElo] Q= FOo 2 TekE|ir). Hv}
ALHRRE 50 AL Zf 15 m, Bt 12.53
mA] QA0 2 SN AR 4 Gl 4m
9120 m A%, Z) 25 m AF7R|ol= v]2] 7] 5}
11 QJtiLee, 2003; hayashi, 2001; Kitamura and
Murata, 1987b). L&} 2 FHehe 5 A G- 28k
Q1 71 Akl ol8l ARAA BIR e
2 skl 7o ® o SE Ik & AR F7HAUE
o] = Y AEEAed AAA F FF
AU 48k= %(Skimmio-Quercetum acutae
Suz.-Tok. et Sumata 1964; Fujiwara, 1981)2] A=
= 5 AEUTE Al¢Jstal SdsHA| gtk & ook
oAz ML 2ot S 2 T A A
Wl o] ohdl Eulbrage] AuFoma], &
weho] AEEL =S| WS(Lee?}t Ahn, 2011;
Lee 5, 201 )3He ke 717 mabe] gt et

d

I O] SLASHIUEE FT AR O] 4]
TEE AT A2 AEEETE Hw AT
T Fstol, s o] s alE 200 m A
oA, FH7FAILHER o] Sl 500 m W efoflA] 2k
3= Ao 2 ®¥IEQtiLee and Ohno, 2009). ¢+
= WSAI o= Faat D Grpike] FH7RA U
o] BHHILE 116~289 m7HA] 0k 221 m Aol 4] &
3ol Zlo® B EQItHLee?} Ahn, 2011; Shim,
2006; Lee 5, 2011). E3F FABMPLEEE o tfjsfiA]
Zm= o] Az TR o] Sl ©F 100~350 m A}
olof] Bxel= AoR BIiE|QrHChang 5, 1988;
Oh&} Cho, 1996). o]¢} Z-2 A= 7]-20] &2 XY
4% BAURYe] BE nEo] F2 FH5
TASRRY o] AhAOR e Mk Ha

A

o o my X
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o= o2 FHE I 53], AFE=E ALl tiF
9] e mAR] O] A= o] His) s
7150l Y LewAE Ho %1—1 | 2k ol 2

HolE QIR 7|2 sl A e = 7%]%—?%

ol & 7= TN E vV, dRo R 7J
THAZO] A BN, WA TSGR WA
o) S AL TA T B o] 7 e Fur
L0l AR, BUPAREE AR Lol
ZolSo] Atz 0 2 AR 2 s A A4
3l A0 7 o= 0]} & Ayt 7F719] stand
o 4] tFZ stand 2] LFF0] &3 o]— Hoa 927}
7P53ck

3.1.4, HAILIREIE (stand, V)
S = 368 me} 413 me] HY U, 7HA = =44
of hAAIe] BEshy] Hete] S FHALE

9 SRl sand 024 S8 HEL

G otk B 22 249) ZATOIA F 505
o] FESGO, AZTEE LEF, BB, 28

9] 3% F2E o] R 1 Ytk WEFL AP}t Hat
10 m, Ajgo] 92 5% A, $HE TR
A2 35}

o=
ool 119 $71% 9 g v ZEslech
S/ AU, O, o Ak
5 25 Aol BEAL Fet YUBGSEE
o L1 8 1R 2 159 0. Sl etk 18
o A Y317} F 6 m, lm%o] 55% A, TR
of Hlto] O A5 &S Holw gk, 2EZL
37h Bt 0.5 m, Alulgo] 10%2A, u}%
H]‘é}'ﬁ% W A58 o1 gle. $HE9

3.3) o]@jo]] AR, FIF: ,HIDH,}T
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3.2, Ordination 24 % 2tzinjo| Aty

Pc-ord 4.41-& o]-§3F AlEF/d ol o3t A=1te]
A 4991 Detrended Correspondence Analysis
(DCA)2] Ai|(Fig. 5; Table 1), A=A s L2tk

Sjo] Fe} e Axsc TR Oe
SetSol ujste] 2k £AZE AL fA0l ©
otk olo} 7o ATk 2T i‘%‘«}%%‘ﬂ 74
AR Y] FEE, 4uE ew

3T Fo| AT ZATE 20| S EO]% Zlo] 4l
ol=t L%E]mt} A-ES AEAtelehs 2404
njH.e

579 Ferom T8 Ak delt G
ZHE 9 9] sl AL A A
A ke XA e AoR ArEilc,
TR GE T e uls) FAs A
AR AR ARl Bol 3 ik Fetele]
A ABALSISHA B4 ATtet AX|stg oL, SHelet
Sz Almapalela) BA AT TEEA ket
oli= SHeIEgle] AuFo] o ol us) o)
wHlok Albgle] ZRSH: BULE Y] BAE U
APEE, FUREROL AR 3
aFelo] o 2 Zlo] Aglofe} WEHEIT. FIAR
Yo TSIl ARARSISHE B duet A%
sislent SR Moty 2 g

i)

o

i

[}
ﬁ
N
Irt
1o
2

Al

h
Aelo] AThAo R AR WAL
Bl B, FAREY BLT o 445 2

(V)= %ﬂ-ﬂ*l‘%‘j%ﬂ of-5- °AF :
FoURage] B9% 9 ¥ 3t #%%—%94 &
elol] ofa) B AR oAb A7t A7kl
T Estal A o KT

ZAPRO)A] e ule} o] ZAM9] A7
AbE, AR SLE Se) A 71A) B2t 4
RT}o| AUA S EA% A3), DCA 27} Axis |
T} A RA S uEe S0 Sojo] Q= Ao
UERFTHFig. 5, Table 2). b-uh,].\:'alg 2 TEE
of vste] ArjHer 7P W2 sl 4
< 5].0&1 ouﬁ o11ﬂ AR = Z/\]—LT_L——O] %9_1/]— A}z
o8 FAFMILIRYe] 1 Thg0 R W S
A BESHE AL B f:% % olt. %‘7]'/\]14—"%]4 %
ARy Roe sul iy g JLAIXER LR u) o
] s arteof whebAd —E'cEl ok FEpbeE 9 A
3P o] Zof Sl 300 m o]l ﬂ
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AL 2 ARl REshs 2E #ld 4
P e e = R I 0 e I e b e e
E£(GGD03, GGD23, GGD24, GGD32)L 9-4%o]
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Table 2. correlations between Axis and Environmental

factors
Environmental factors Axis 1 Axis 2 Axis 3
Aspect .026 -.105 129
Degree (°) 303 .089 .005

Elevation (m) -828" 146 .040

3.3. Cidd 2N

Shannon-wiener THFA X4 B4 AW Table 3),
ERNTISE ST RICTFUERE ST
PPl 2,15, FABIRTA -2t
gl 226, BAAURAE AR
o] 211, FALRYRO] 1,642 Lhekith. 84
of ARAUSAGTAIURT: B
meh o] TRk 2|4x(Lee 5, 2011)7} B 1.96.0.
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Table 3. Diversity and Evenness indexes of the forest communities

Units I I I v
Diversity Average 2.15 2.26 2.11 1.64
index* Standard error 0.09 0.12 0.09 0.07
Evenness Average 0.62 0.65 0.64 0.49
index Standard error 0.03 0.03 0.03 0.04

* Diversity index : shannon-wiener diversity index (H'); Evenness index : Pilou's evenness index (J")

I -IV: vegetation units (refer to Table 1.; I (I-1and I -2))
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11.53%, 8.72%=, ZEZo|Ax ZFAE(G), ¥4
FAEH), 2P A A S, HBAVHAE, n|2F A4
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7.79%, 7.48%, 1.711%%, 2+7+2] ZoA -5}k
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Table 4. Number of species and quantification of Raunkiaer's life-form in each layer

Life-form No. of species Quantification

Dormancy form 1?:/38 I* I m v I i I v
MM T1 6.54 5.90 9.87 10.96 46.81 39.00 40.43 46.72
M T1 0.00 0.00 0.95 0.00 0.00 0.00 1.29 0.00
N Tl 0.31 0.00 0.00 1.37 0.17 0.00 0.00 0.73
MM T2 2.18 6.15 5.12 0.00 1.76 7.66 6.74 0.00
M T2 0.00 1.54 2.85 0.00 0.00 0.99 6.18 0.00
N T2 0.31 0.77 1.14 0.00 0.03 0.13 1.58 0.00
MM S 10.90 11.79 9.87 9.59 17.86 17.77 12.27 8.01
M S 11.53 13.33 6.26 15.07 7.56 6.83 13.51 30.48
N S 8.72 5.90 6.83 9.59 7.56 9.97 4.96 5.25
G S 0.31 0.00 0.00 0.00 0.01 0.00 0.00 0.00
Ch S 0.00 0.00 0.19 1.37 0.00 0.00 0.00** 0.03
MM H 7.79 9.49 7.59 5.48 2.38 2.48 2.04 4.58
M H 8.10 9.23 7.59 8.22 3.12 4.02 2.95 0.29
N H 7.48 9.49 7.02 9.59 3.38 2.47 0.47 0.44
H H 11.53 5.38 8.16 6.85 3.17 0.18 1.97 0.15
G,Ch H 0.62 0.26 0.00 0.00 0.04 0.00 0.00 0.00
G H 13.40 11.28 15.18 10.96 434 4.60 3.06 2.87
E H 1.87 1.54 2.09 1.37 0.04 0.05 0.05 0.03
Ch H 7.17 7.69 9.11 6.85 1.73 3.84 2.49 0.38
Th(v) H 0.93 0.26 0.19 1.37 0.02 0.00 0.00 0.03
Th H 0.31 0.00 0.00 1.37 0.01 0.00 0.00 0.03
Total (%) 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

* 1 -1V: vegetation units (refer to Table 1.; I(1-1and 1-2))
**Quantification of ITI-Ch-S: 0.003



994 oAl

A PHH«H%A 75‘
z/gue] whEpba] L AE] 5
ofuES A= tH?fﬂZléMEﬂr 2YAFAE] 7t
7} 6.15%2} 1.54% 2 TH== OM% FA A E, o
FAAAE, v]AhRAFAEo] Z42F 13.33%, 11.79%,
5.90%% ZEZo||A= x]xxlg(u.zs%), o & =] A
Al W AR 9.49%), AFAVIAE
(9 23%), A|FEAIE(7.69%), HFAZA)E(5.38%) 4O

217k o] FollA skt et SdFL] Hst
°ﬂ gk e o] 2/du]of wheba] w0 tiF A
FAE©] 39.00% 2 ofulEFoll A=t A dAE]
7.66%2 1 2] FHYPAEO] 1%uPo 2 HEZ0
/\—]l: :H-&]x]ﬂ-&}% _/J\_-&]x]/ﬂ-/kl‘:' 1/\11/@}1‘:'0]
274 17.77%, 6.83%, 9.97% 2 ZEZ e mE &
B AlE0] 4.6% o|stz 71719 Fol| A -3tk
AR P2 Al Eo] 2252 AlQst
I HE Fo|A] HFA 9 =vFH o g QHEgr: &
3|, FERRE 5 o Ao H]ske] ofultsS W
EHZ9] P A dAlEe] A Oiiﬂur *}d H

pi

=

10 =2
5, AL, SRR ol ofsh A ke W s

(o]

Aol b 5 Eigic. 53], oknE a2 71
SHBIR Qh WEGF TASRY o] o]
s AR AAE AT A HeE 2

*mloﬂ webA] aES
nEZo A= cde]AMlEJ_]r & A} 4%()] Z}z}
5.12%9} 2.85% 2, THEZo)| A= u]}oax] eI
A FAE, 2R Ee] 22 9.87%, 6.83%, 6.26%
2, ZEZoAL A FAIE(15.18%), AFAE(9.11%),
HEX| A1 E(8.16%), REAAFAE 2 AFA A E
(A2 7.59%), A VA1 E(7.02%), L & FHE 4]
2(2.09% o|sh= o= 7F7F0] Fof| A f-45kleh
ST AFstoll gk A o 2/du|of wet

0

r-°£

- q133)

A WEZO| A4 E0] 40.43% =, ofnlEEofA
L cﬂangg 20| 6.74%2, LFPAFAEC] 6.18%
2 7= ] e AFPXAAE, FXAAE 0)i
Z}7+ 13.5 %, 12.27%, 4.96%2, W=

g AlE0] 3.06% o|st= Z2te] &
At B URES aESol A= oy
LAzt o oS = thP A4
o] FAHEFEYsHAY P A
TE } lo}"“‘otﬁ SOl
o] FAEAY of
3] 15%94 2 A4
e}k H % 4 o} EZ-9] tf

7 4] Bl

ST
> o
el
= g
I oot
o
My oF
o 1>
ol-)l

> ox |
Fl[‘
e
ot
B
o_|>: r
>
o
i
B
ot
B
oi

i ¥ ofh mm AL
2 X 1o (o
20N > vy

2@&}2%
_gﬁﬂgﬂmmlm

HF‘IO\IL
Jo\ol'mﬂ
o o
-EQFIO;;Q

o ©ooon B
iFmE At

(o] Ol
morlo_d
Oll
o
rlr
Kl
oflt
g
o
>,

0,
)
tlo
pou)
lo

N oo
ox
i)
3@,
£
|
ol
)
=4
;
i)
e
e

_|>4_5
<
3
i
3
iz
it
&P
o
iz
=
ojr

O

2

c

[e]

o
T g

N ol
o

[e]
il
Qo
k)
_O|L
rir
ol
M
~ o
O
oi
n
O
&Hm
N
o
T
_l
2
1o

o
i
o
N
)
2

b o

pau)

o o

1T

£

R
o

o

Q,

e

>
o:
>

L oy e
ol
n
N
it
o,

3@ 1 o o
ol
ofji
rlo
off
=
ke
1
1o

T o=

b [e)
}\-1_‘:_ /\z‘ﬂ;q/wé]%’ EH-&JX]M—N A= u]ix]uz&l%o]

oT1E =X o
Z¥Z} 15.07%, 9.59%, 9.59% 2 ZEZo|A 2|2

(10.96%), T]2R|AFAIE(9.59%), ATR|AFAIE(8.22%),
HIA| S 9l A HAE (22 6.85%), A4 =
(5.48%) o= S B3t 2T ATl
ot A2 o] 2/dnlof whebA] wE3-0 TP A4
£0] 46.72% 2 WEFoM= 2FAV A=, HFA
*W‘j, o] x| AHA o] ZF2F 30.48%, 8.01%, 5.25%
ZHEZo|| M= HFAAAIE(4.58%) D AFAE
(2-87%) o]Q]of] B 1% nuko 2 Atk ———o]
gt AyE Eoto] iSO WAV A =T 2

_%_94 x]/k]—/ﬂ‘:' =i EHodx]/R]—/dE ‘6‘“] o ]j]
S

ﬂH

F

4rg o] Hojo QlojA] & TS sk thE
AR ROl ZRA UL AT b 2 48 2] AFA] 2]
HHLERL SR %oﬂ 2l AFg o] Al AL &

o= e QlTh



7\gisto] T2 7 = AEE 4

(¢

o, EAAEAISe) AR o5z oo S
AN 2 AR A G ASHOT W A
o gas|gint 53], 428k AT 71 4%
of ofl F AaHEe] ALY WBRe S5t o]
B EAYSY Fe L TYFFo| B

=2 AN

AR 5 3 57hel Feuslz TREsich DCAC o
3l Ordination £4 ZAi= A EARRE4 £ 22t
ol hE et fAlHA Uehde) w37
Z3}o] AlakA] ELX(Pearson's correlation coefficient)
of Zape 2ete] BEe} spukLEr) 1 frolo] o)
£ AR Yehgth Egh AR o4 ol o] zlo|
o5t A4 FLxo] W= & 25 FA gloluA| oF
o) sl glollAl ote] Wi} 9le Aoz Tt
e

7 AR A RAROIA] U B3 el
oflt) W \het) S Yol Mt RESH FO
2 Y FE/MhE Fo] v 2AEg)
of. oo} 7e ATHe FESANTS ulEeE
Aol AR AR BASY THEFE At

L
il
il
Jo
15
i)
=
32
fr

7}A %= Aol th3t Shannon-wiener TIFA]l Z]4=
4] Ak SRS LS| 2| E, &
A =D o] 2.15, FHABHRR(ARA St

R P, B TR, AR ko]

I

995

Hho-Zehuiateh ol 2.26, FH7HAIUFRGEEHA
LrtEh o] 2.11, AU E] 1L.64= Uyt
JeEg AR o] thE A Sl Biste] =
< S g Aom vehgon] daio] My
20l AR dvt A Aol &2 F oA
of 7515 2= ke Ao W o 7|oe] AaEo]
Blste] 71 tlepo] ek o] BlE gt % 2
EI ST E TR PR E T
62, FARRIRRTASR
0.65, S/ REIAILE
w2ho] 0.64, FHAERIEC] 049 = A AR
WS Alefstar Al Al A= 0.635 AF= A7
207} YEhbR] okgith Z1#|E 2 Shannon-wiener
R PESIE B A PERE P B R AN
Ae] B4L PR HoleAe] Bl Tk
L S0] et AR E A,

VAR AEaeae] Ae 24 24 2
o Fup Ry W TAMRIRYS 3T ALY
Hol7} AREol = W] TS 2A Mol
Be Ao SIS et WA of
WESI PSS sk B AFAES H7HA
Lol Ofsf| o7t ZdEoj e 4l o) Al
Ao AHE HlolUA] g5 A o= ALRE AN
FZ FHlshe 2P AVFAES] ST kol

ASE Tk AU A2 w530 of
b IS0 aF AV HAE
HE&-of| ofsf Ae o] Ho

o e

N

0

i

0 F
~

H Ae

o 2

d

>im
-
¢

ot o lo

FA]

>~ hu
2

i
in
e
u)
)
N
>

o

(N
o 1o
I
(o]

IF oy
2
ot

)
S~
O
>
it
2.
2
1~
s
"
21
E
Sl
W

1o B o > ot mju I
o 1o
N
~
T 7
il

Of

ox JEHJ )
L
o

o ro,
i
u
i ofd
Y
2
e
N
&2
il
pal)
lo
fu

ox
r
i
oX
o

ol

-+
o

2
e e
i)
e 3
o

i

o8 A EASH] A T 71
SAE B AFE BT GARELES A
R P s R ER

she Ao el S F5o| TR
ARk 2ot 2 S5 A 42T
k3 A HOR AV APhe B 9 BA
HE Sollis A8 FEA P FoRA AR
© AZRAE AN AFES] At f
o= AkzEiglth TR AR AT

i
o
i

o

30,
|

T
ol

e e R
oot
de f2 2

L
>

o

3
Kt A

S~



996 ol4gA] - erd3]

% wisfol) Tjgt A7yt ok et 3 visle} o
of HEA FARE F0) A52el BUHY A7
3 0 shchar A g,

b

o2

5

Mo

Ahn, Y .H., Lee, S.J., Shin, G.M., Park, E.J., 2007, The
vegetation and flora of village groves in Paengseong-
eup, Pyongtack City, Gyonggi-do Province, Korea,
Kor. J. Env. Eco., 21(6), 515-525.

Barbour, M.G., J.K. Burk, W.D. Pitts, 1980, Terrestrial
plant ecology, The benjamin Publishing company,
54-99.

Braun-Blanquet, J., 1964, Pflanzensoziologie Grundzuge
der Vegetationskunde.
865.

BGPlants, 2010, http://bean.bio.chiba-u.jp/bgplants/index.
html.

Chang, S.M., Chang, H.S., Kim, J.H., 1988, On Vegetation
of Mt. Cheomchal in Jindo Island, Korean J. Ecol.,
11(3), 153-173.

CHOLLANAM-DO, 1995, The Vegetation of Dadohae
National marine Park, CHOLLANAM-DO, GWANGIJU,
Korea, 66-84.

Chun, Y., Lee, E., Lee, J., 2010, Estimation of Possible
Growing Area by Analysis of the Vegetation

3rd ed., Springer, New York,

Structure and Habitat Environment of Dendropanax
morifera Community, Korean J. Environ. Biol.,
28(1), 30-39.

Fujiwara, K., 1983, Phytosociological investigation of
the evergreen broad-leaved forest of Japan III :
regional distribution of the evergreen broad-leveled
forest 2. Bulletin of the Institute of Environmental
Science and Technology Yokohama National University,
9(1), 139-160.

Hayashi, Y., 2001, WOODY PLANTS OF JAPAN -
49th Edition, YAMA-KEI Publishers Co., Ltd.,
TOKYO, Japan.

Heo, I.H., Kwon, W.T., Chun, Y.M., Lee, S.H., 2006,
The impact of temperature rising on the distribution
of plant -In case of bamboos and garlics-, Kor. J.
of Env. Imp. Ass., 15(1), 67-79.

Iwatsuki, K., 1992, Wild Plants of Japan - Fern.
Heibonsha Lzd., Publishers, TOKYO, Japan.

Ikeda, R., 2006, Illustrated Fern book with Photo,
Tombow-shuppan, OSAKA, Japan.

Jang, K.K., Song, HK., 1997, Study of Dominance-
Diversity on Quercus mongolica Forests in
Kangwon-do. Kor., J. Env. Eco., 11(2), 160-165.

Kent, M., Coker, P., 2002, Vegetation description and
analysis: a practical approach, John Wiley & Sons
Ltd, England.

Kim, Y.S., Song, G.J., Ahn, Y.H., Oh, K.K., Lee, G.J.,
Lee, Y.M., 2000, Handbook of Korean Landscape
Woody Plants, Kwang-il Publishing co., Ltd.,
SEOUL, Korea.

Kim, Y.S., Oh, K.K., 1997, Restoration Model of
Evergreen Broad-leaved Forest in Warm Temperate
Region(1lI) -Flora of Several Islands Off the South
& East Seashore, Korea -, Kor. J. Env. Eco. 11(1),
61-83.

Kira, T., 1948, On the altitudinal arrangement of climatic
zones in Japan, Kanti-Nogaku, 2(2), 143-173.

Kitamura, S., Murata, G., 1987a, COLORED
ILLUSTRATIONS OF HERBACEOUS PLANTS
OF JAPAN Vol. [-22nd edition, HOIKUSHA
PUBLISHING CO., LTD., OSAKA, Japan.

Kitamura, S., Murata, G., 1987b, COLORED
ILLUSTRATIONS OF WOODY PLANTS OF
JAPAN Vol. 1II-22nd edition, HOIKUSHA
PUBLISHING CO., LTD., OSAKA, Japan.

Korean Fern Society, 2005, FERNS AND FERN
ALLIES OF KOREA, GEOBOOK, Seoul, Korea.
Lee, J.H., So, S.K., Suh, G.U., Kim, M.Y., Song, HK.,
2010a, Vegetation and Soil Properties of Warm
Temperate Evergreen Broad-Leaved Forest in

Hongdo, Korea, Kor. J. Env. Eco., 24(1), 54-61.

Lee, S.J.,, Ohno,

analysis and assessment about The Vegetation

K., 2009, Symphytosociological

Landscape of Camellietea japonicaec (Class) in
Jeju-do Island, South Korea and Tsushima, Japan,
The 20th Annual Meeting of the Japan Association
for Landscape Ecology, 35.
Lee, S.J.,Ohno, K., Song, J.S., 2009, Phytosociological
study about Evergreen Quercus forest in
Southwestern islands and JeJu-do island, South

Korea and Northwestern Kyushu and Tsushima,



71 5sto] w2 7 = A SRS

Japan, The 14th Annual Meeting of The Society of
Vegetation science, 30.

Lee, S.J., Ohno, K., Ahn, Y.H., 2010b, The Analysis
and Management of Phytosociological Vegetation
Structure about Evergreen Broad-leaved Temple
Forest, Korea, Proceedings of the Korean Society of
Environment and Ecology Conference, 62-66.

Lee, S.J.,, Ahn, Y.H., 2011, Studies of Vegetation
Structure Analysis and Anticipation of Vegetation
Change due to Global Warming on Secondary
Forest in Ecotone, Kor. J. Env. Eco., 25(3),
365-377.

Lee, W.C., 1996, LINEAMENTA FLORAE KOREAE,
ACADEMY PUBLISHER, Seoul, Korea.

Lee, Y.N., Lee, K.S., Sin, Y.M., 2001, Wild Plants of Jeju
Island. Yeomiji Botanical Garden, Jejudo, Korea.
Lee, T.B., 2003, Coloured Flora of Korea, Hyangmun-sa

publisher, SEOUL, Korea.

McCune, B., Mefford, M.J., 1999, PC-ORD, Multivariate
Analysis of Ecological Data. Version 4, MjM
Software, Gleneden Beach, Oregon, U.S.A..

Miyawaki, A., 1989, VEGETATION OF JAPAN
VOL.2 KYUSHU -Third edition, SHIBUNDO CO.,
LTD. PUBLISHERS, TOKYO, Japan.

Miyawaki, A., Okuda, S., Mochizuki, R., 1994,
REVISED EDITION HANDBOOK OF JAPANESE
VEGETATION, SHIBUNDO CO., LTD. PUBLISHERS,
TOKYO, Japan.

NASA, 2010, http://www.nasa.gov/.

Numata, M., Asano, S., 1969, BIOLOGICAL FLORA
OF JAPAN 1 ., tsukiji-shokan, Japan.

Oh, K.K., Choi, W.K., 2007, Monitoring on Evergreen
Broad-Leaved Forest Restoration in Dadohaehaesang
National Park, Kor. J. Env. Eco., 21(5), 449-455.

Oh, K.K., Cho, W., 1996, Vegetation Structure of Warm
Temperate Evergreen Forest at Ch'omch'alsan,
Chindo, Korea, Kor. J. Env. Eco., 10(1), 66-75.

Oh, KXK., Kim, Y.S., 1996, Restoration Model of
Evergreen Broad-leaved Forests in Warm Temperate
Region(]) - Vegetational Structure -, Kor. J. Env. Eco.,

A TE S T, 8P Wt

e

997

10(1), 87-102.

Pilou, E.C., 1969, An Introduction to Mathematical
Ecology, Wiley, New York.

Raunkiaer, C., 1934, The life forms of plants and plant
geography, New York, Oxford Univ. Press.

Satake, Y., Ohwi, J., Kitamura, S., Watari, S., Tominari,
T., 1988, WILD FLOWERS OF JAPAN HERBACEOUS
PLANTS (including Dwarf Subshrubs), HEIBONSHA
Ltd., Publishers, TOKYO, Japan.

Shim, H.Y., 2006, Distribution Status and Structure of
Evergreen broad-Leaved Forest in the Wolchulsan

Park, Master thesis,

Gwang-ju, Korea.

National Honam Univ.,

Shinan-gun, 2010, http://eng.shinan.go.kr/.

Song, H.S., 2004, ILLUSTRATED EVERGREEN
BROADLEAF TREE OF KOREA, PULGOTNAMU,
Seoul, Korea, 250-251pp.

Song, J.S., Sin, D.S., Lee, J.S., Kim, H.K., Eom, G.H.,
2009, Synecological study of the forest vegetation
on Mt. Boryeonsan, Chungcheongbuk Province,
Kor. J. Env. Eco., 23(1), 66-77.

Takahashi, H., 1991, THE ENCYCLOPEDIA OF
TREES : OUTDOOR GRAPHICS, HOKURYUKAN
Co., Ltd., TOKYO, Japan.

KNPI, 2007, http://www.nature.go.kr/kpni/.

Van der Maarel, 1979, Transformation of cover
abundance values in phytosociology and its effects
on community similarity, Vegetatio, 39, 97-114.

Yim, Y. J., Kira, T., 1975, Distribution of forest
vegetation and climate in the Korean peninsular. I.
Distribution of some indices of thermal climate, Jap.
J. Ecol., 25, 77-88.

Yim, Y. J., 1976, Distribution of forest vegetation and
climate in the Korean peninsular. IIl. Distribution of
tree species along the thermal gradient, Jap. J. Ecol.,
27,177-189.

Yun, J. H., Kim, J.H., Oh, K.H., Lee, B.Y., 2011,
Distributional Change and Climate Conditiion of
Warm-temperate Evergreen Broad-leaved Trees in
Korea, Kor. J. Env. Eco., 25(1), 47-56.





