J KO}"@CZ}"[ Soc. For. SC.l. Vol. 111, No. 4, pp. 511~529 (2022) SI_|-EIL_|-E=.I :I_I.§I}§| xl
https://doi.org/10.14578/jkfs.2022.111.4.511

JOURNAL OF KOREAN SOCIETY OF FOREST SCIENCE

ISSN 2586-6613(Print), ISSN 2586-6621(Online)

http://e-journal.kfs21.or kr

=
1]
I}l g
0=
=2
=
rol
Fd
Ju
-
M
o
El

Community Structure Comparison of Fagaceae Forest Vegetation
in Namsan, Odaesan, and Ulleungdo

I-Seul Yun', Ju Hyeon Song’, Seong Yeob Byeon®’, Ho Jin Kim®,

4%

Jeong Eun Lee’, Ji-dong Kim’ and Chung-Weon Yun

'Division of Urban Biodiversity, Korea Arboreta and Gardens Institute, Sejong 30129, Korea
’Division of Forest Conservation and Restoration, Korea Arboreta and Gardens Institute, Sejong 30129, Korea
*Division of Planning and Coordination, Korea Arboreta and Gardens Institute, Sejong 30129, Korea
4Department of Forest Resources, Kongju National University, Kongju 32588, Korea
*Division of Business Management, Korea Arboreta and Gardens Institute, Sejong 30129, Korea

AREEE
v, JA9] SRl A e A TE AR R wA
Soiek. AZREee wA0) EACl LaLR 2T Ao So] thEAAS

>
A
:(; %
mox
25
=
52
X j% Oé
=)
o oy
[
o
o,
ool
fllo
it
&L
T
&
Y
olN
o
ﬁ“
1
N,
B
o\
Sha
%
flo
>
o=
&

Abstract: The forest vegetation of the Korean Peninsula is dominated by deciduous Fagaceae forests. The study
aimed to comparethe correlation between species composition and environmental factors in Namsan, Odaesan, and
Ulleungdo. A vegetation survey of 75 sites was conducted from May to August 2018. Seven vegetation types were
classified. The inland representative vegetation was classified as a Quercus mongolica community, and the island
representative vegetation was classified as a Fagus multinervis community. The Quercus mongolica community was
subdivided into the Aria alnifolia group, representative of cities, and the T7ilia amurensis group, representative of
mountainous regions. Analysis of important values and indicator species to examine the succession trends according
to regional types showed that urban and island forestswere maintained as Fagaceae communities, and that mountainous
region foreststransitioned to broadleaf species, such as Tilia amurensis and Carpinus cordata. A CCA analysis of
vegetation type and site environmental factors showed that altitude had the biggest effect on species composition at
the same latitude. The study results should contribute to a better understanding of the Korean Peninsula forest
ecosystem characteristics and provide basic data for establishing a systematic conservation and restoration plan.

Key words: latitude, phytosociology, Quercus mongolica, Fagus multinervis, CCA4, altitude
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M E

AETA (biome)= A AAE 7IEL =2, FARE 7|52
Aol &gt A Ao ofsf 54 AKX Tt *“EHXl
& WS (Mucina, 2018). 2u2ke] tjEA Q] WE
A ZHEEHAELH)S 1= 30~55° Afo]9 T:T£5P
o, A S FREE Ao] SHoR, AR
Z3425F 650mm ~3,000mmo] ¥ QS K QlthWalter, 1975;
Molles, 2013). o]2|gt 2tiH- AAAAY AFF20 o
g 9 EEe Aol 5 me BRI et 7S
YL 12 H(Son et al., 2016), ZA| o] TA o =
EARRE AR A 2 E olsfishy] flaiA= AR e
2 waels ARTE W E7H ABAHE] det £YHQ
MEjera A 17} I 9 SFc(Chianucci et al., 2016).

ST o] AL A1 Al (forest vegetation)2 4] XY %] 2] &} 2]
om YAHLEHoR $UHL FY BEy
o8 EX o] ZtHKim and Lee, 2006). = oA Z}AY
Fo BRTH 44 15%0] BEslul, AR Adw A
9] oF 25%E *}A3}aL Qth(Korea Forest Service, 2018;
Korea National Arboretum, 2022a). 2 }Fyo] Rz =
HERGE 4ERASILD Urol WL
etiol B WAl AHA TS 9
Be1g e delelT A EAE £
ol Qth(Kim, 1992; Oh et al., 2012)
%LL]—UJ,}—_,] L}Oﬂﬂoﬂ /\}__9_ 2]—1,]—

, W 2 (Castanea), LﬂE‘ﬂH/}‘jﬁ\—(Fagus) 3
Mol oz s, BRs
variabilis, Q serrata, Q. aliena, Q. acutissima, Q. dentata),
W2 12(C. crenata), W =V 54 12(F. multi-
nervis)ii Z 8%o] BxZ3la Qlth(Lee, 1986; Yun,
2016; Korea National Arboretum, 2022b). o] W&o
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o el ®EstH gl LA H W Fut=oA H7|
Eav M E S44EE o] R Atk(Yim et al, 19815
Han et al., 1998; Lee et al., 2007).
AP L 2| FoA ST BE AE '4 Aoz &
A&7 9] Ao vreslo] AAE F£Eo] 1l Huto]

F-LIHE

2to] |2 ZA|sHtHLee et al., 2006b). ol 5
St At AlZtoll AL Qe od AiAIES] AYAIE v
3} (Peter, 2012) 0]%-3l= =T 22AHF TS &
alo] A4 ATTAE AT FAlo|| A3 9] Aol
d el wet A7) =53 $244E 7RIk Aol &
off ko] FHAdolu AEfA E4o] thEA vEld 11 7|
S x| QojA E3igE 2Fo]E K Qi Braun-Blanquet,
1932; Kim and Lee, 2006).
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2 Ate TR N 3799 9A]she =AIF O] E4l 4
ofgl o] etjil, =AY S5 =S AFHAAE A
A ch(Figure 1).

A 0] FARe] $1XF EAoRA WP
A AZEEA FPE SAT 2R AH A5k 9)
TKSeoul, 2020). 'FALS] AL AELATAC R FHikE
ZHolite| 45h, ZH AR Ee o2 JLEE CKShin
and Kim, 1996; Lee and Yim, 2002). & & 2he AbH
off whe} EApEo] AlZPbR et GAbRoel] ALpRet
o] 2 REsIV|, HRA R ophA e LEy
Higto] el9F o7 % 4Q01°‘ﬁ}(Lee et al., 1998). &
ik W Ehzhe) b o3} gujab o] F3ko] 9
Ao HelRoR BRTAY AT BIE FUE
A T 3 Aol AA qleH, 2 FeEEe
Bol H]RE(1,563 m) H]Este] ETiAK1A433 m), T2
qui(l 491 m), THE(1,566 m) 50| HE
QI k=01E(1,338 m)o] FEO R w Fo
?1tH(Odaesan National Park Office, 2011). 2
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Figure 1. Location of study site (Namsan, Odaesan and Ulleungdo).
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5 SESEORE PHH EAYOR BT 4
AEE 25 Bre] 915t ek A AAt e
30-50°2 Fatu], F5<1 ARO83.6 mE FAOR 3
W 500 molsh7h A WA 78%S AAFHL YUrk(Lee
et al., 2006b). SFEL] AL A s} 07 FEo}
Aot AAH F LFEolg oz THEN, ABTA LA
o 5Yd gEwol] ZFHEch AYANF S YL
g YoR SRS fESE 2l
PR A2 S S5 U R] Bt}

(Kim and Lee, 2006).

2, ZAMHY

S A= 2018 SEFE 20184 8A7HA] HAlL, Lo
Al S5 ES] A7IAEHEYE T 2100 m x 100 m <]
2T 257020 m x 20 m)E RAMER AA SIS & 75
Mao] W5 e Z-Mshute] AzAps|she
H(Ellenberg, 1956; Braun-Blanquet, 1964)0]] & 4] =
Abe AAISE A EAbEe] T A o] EEst
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£ RE 4830 gk Al g 5L AN

5, EREAOA EUSHE WE Fo] 1% (Coverage) o}
71 R1%(Abundance) 2 24171 $-% & (dominance) Al E-&
gstel 7)s st on, AaAEE 5 AN AT Fe
o]Ake] Amof wE = (Sociability) S THAF}e] 7] =519
ok FAFY AeiRRet 742 YRS =1 (Hong
et al., 1987), YA 324 & =7 (Lee, 2003), LAY e =7
(Yun, 2016)= 7|=o.2 AAJston, S92 sty =
g2 7YESX] A HA| A (Korea National Arboretum,
2022a)7} Z+7}EFA]EEZ(Korea National Arboretum,
2022b)2 7|20 2 ZAAEATE

= 3o X 2AE 754 B
MERO] gold THolS Istol
PC-ORD v.7 =2 13- 3| Hill(1979)2] TWINSPAN
(Two-Way Indicator Species Analysis)¥} Ellenberg(1956)

32
FEshATh YABAL AL, B9, AAE 5 5
sgom, 2UEL 2 F908 Ane, BESa, B2
FIAY, $AES 1S AARIES FEE F
WA Aaphzo] BHse ARl g AL 10, A
SHE 30, AFAEE 50, AFEARE 70, SAIR0F APEAY
90, HoI AFo] HF 10, d-ASH BB 30
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FA A9 B-BE 50, A-BASE BB 70 T2 B2
A= 9002 ARl S Fo] EA 5T AT
(Vegetation unit)®] F-9H 459 44 AFA=E
g}olstz] Y3 Curtis and Mclntosh(1951)2] HH o &2 A)
oW1 =(RF: Relative Frequency), At =(RC: Relative
Coverage)S gAFSH £ X|(1.V: Importance Value)E At
sheieh. Ea TAE 29] 7 AR 2712 mes) e
33, oluES 2, BET 1, 21T 059 TeAE Folgt
BAAH-H X (M.LV: Mean Importance Values)S EHAF
H w8k A FFS 354 78, A4A 24 E=

7ARsto] thsto] AEjA A E= /\}35] T SlE Fes
(Niemi and McDonald, 2004; De CAceres et al., 2010), 3
O] AAA S E= SATEHIQE 22 AEAS FAd A
EAS e 7] Y8l A EFEAISA: Indicator species
analysis)& A A5} tH(Dufréne and Legendre, 1997). X%
= BA9o BEAZF 8§94 H7}= Monte Carlo methodS
AFE-8F9 tHMcCune and Grace, 2002). Ordination 4] 7]
H2 olgste] B4aslutel kvt AuHos U
ety Ao g2 weksty] Aggk CCA(Canonical Cor-
respondence Analysis) £4]-2 A A5G THCut off environ-

mental factors R*=0.2).
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CH(Table 1). 2449 T2 +& oAM= Ad Ut
2H(Quercus mongolica community)¥} U ERIEL S Fagus
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Aduittele] oke] @)= Ut (dria alnifolia
group)} I UT(Tilia amurensis group)©]| A|EE 131
TR 519 T 2= S U N(Phellodendron
amurense group)d S5ESUTEH(Tsuga ulleungensis
group)o] A|EEQITE At S AE BHjuELLY] 5t
Q] &2 A A (Rhododendron mucronulatum sub-
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Table 1. Differentiated constancy table of forest vegetation.

REE AR

Bt

- = o

AN11E A435 (2022)

Vegetation Unit System

Community A B
Group b
Subgroup i ii i ii i ii
No. of vegetation unit 1 2 3 4 5 6 7
Altitude(m) 197 206 1,255 1,238 615 663 648
Topography 42.5 52.2 58.6 59.1 54.4 50.0 68.2
Aspect 68.8 70.0 50.0 48.2 81.1 74.0 75.5
Slope degree(°) 7.9 6.0 15.1 14.1 333 33.0 332
Bare rock(%) 3.7 - 19.8 14.1 6.4 5.0 26.5
Bare soil(%) 7.0 5.0 - 10.6 16.3 16.0 26.8
Litter layer(cm) 3.6 4.8 6.7 3.6 11.4 2.1 0.9
tree layer 73.1 62.8 86.4 76.8 82.8 91.0 90.5
subtree layer 48.8 41.1 65.7 50.0 25.0 38.8 46.1
Coverage(%)
shrub layer 35.1 56.1 40.0 48.6 21.7 35.0 49.5
herb layer 23.8 47.6 85.0 68.2 81.1 90.0 71.8
tree layer 14.0 14.6 14.9 14.2 21.2 19.1 17.7
. subtree layer 8.8 9.8 8.5 7.7 9.1 10.3 9.0
Height(m)
shrub layer 2.1 2.9 2.8 35 2.4 3.7 4.0
herb layer 0.4 0.4 0.6 0.5 0.7 0.9 1.5
tree layer 23.9 24.3 34.6 29.0 44.0 33.4 26.5
DBH(cm) subtree layer 11.9 12.4 8.9 12.7 12.4 13.7 12.7
shrub layer 2.5 2.6 3.2 5.2 3.8 4.7 5.4
Species diversty 0230 0105 G 031 61 025 0289
The number of present species 21 24 44 39 32 24 20
Relevé 16 9 14 11 9 5 11
1. Character species and differential species of Quercus mongolica community ;
Quercus mongolica V24 V24 V45 V24
Acer pseudosieboldianum V+4 V23 V13 V+3
Athyrium niponicum 1I+1 11+1 V12 V13 I++
Carex siderosticta 11+2 1I+1 V13 V+3
Disporum smilacinum V+3 V13 1vV+1 I++ 1++
Symplocos sawafutagi 11+1 111 w+1 V+1
2. Character species and differential species of Aria alnifolia group ;
Aria alnifolia V+2 V+2 T++
Styrax japonicus V+3 V+3
Parthenocissus tricuspidata V+1 V+2
Stephanandra incisa V+2 V+3 I++ I++
Viburnum erosum V+2 V+2
Callicarpa japonica V+1 1++ IV+1
Prunus spp. IvV+2 IV+1
Euonymus oxyphyllus IV+3 IV+3
Smilax sieboldii V+1 IV+1
Dryopteris chinensis IV+1 IV+1 I++ 1I++ I++
Lespedeza maximowiczii 1I+1 1vV+2
Quercus serrata 11+4 1vV+2
Alnus incana subsp. hirsuta 1I+3 1I+1
Toxicodendron trichocarpum 1+1 T++
Zanthoxylum schinifolium 1++ I++

3. Differential species of Rhododendron mucronulatum subgroup ;

Rhododendron mucronulatum

Liriope muscari

IV+2
1I++

I++
I++
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4. Differential species of Zelkova serrata subgroup ;

Zelkova serrata 1++
Vitis amurensis I++ 1+1

Ageratina altissima I++ I++
Robinia pseudoacacia I++ 1I+1
Magnolia kobus I++
Ligustrum obtusifolium 1I++
Magnolia obovata I++ II++
Maackia amurensis I++ 1I++

5. Character species and differential species of Tilia amurensis group ;

Tilia amurensis

Calamagrostis arundinacea 111 I++
Rhododendron schlippenbachii 1I+1
Tripterygium regelii

Ainsliaea acerifolia 1I++ 111

Schisandra chinensis
Hepatica asiatica
Carpinus cordata
Pseudostellaria palibiniana
Streptopus ovalis
Pinus koraiensis 111
Convallaria keiskei
Galium maximowiczii
Pimpinella brachycarpa
Astilbe chinensis
Veratrum maackii var. japonicum
Solidago virgaurea subsp. asiatica
Aster scaber
Weigela spp. I++ I+
Isodon inflexus
Ligularia fischeri
Saussurea grandifolia
Acer komarovii
Magnolia sieboldii
Philadelphus schrenkii
Saussurea seoulensis
Angelica decursiva
Artemisia stolonifera
Rubia chinensis
Asarum sieboldii I++
Angelica gigas
Viola collina
Vicia unijuga
Corylus sieboldiana var. mandshurica
Euonymus sachalinensis
Clematis urticifolia
6. Differential species of Adenophora remotifloras subgroup ;
Adenophora remotiflora
Viola rossii
Meehania urticifolia
Viola orientalis
Synurus deltoides
Viola albida

[++

I++
V+5 V14
V23 V24
Vi3 V23
V+3 V+2
Vi2 Vi4
Vi2 V+3
Vi2 V+3
V+2 V+4
V+2 V+2
V+2 V+1
V+2 V+l1
V+2 I1+2
V+1 V+l1
V+1 V+2
V+1 IV+1
V+1 IV+1
V+1 ++
V12 IV+1
vV+2 IV+1
v+2 V+2
vV+2 1I+1
vV+2 11+1
vV+2 11+2
IV+1 IV+2
IV+1 IV++
IV+1 1+1
IV+1 1I++
IV+1 11+2
IV+1 I++
IV++ IV++
1+1 1I+1
1II+1 TI++
1I+1 1I++
1I+1 1II+1
11+1 I++
11+1 111
V12 I+1
1I+1
1II+1
I+1 I++
1I+1 I++
11+1 I++




S18 BWEILMBHEGEE A1 A4 (2022)

Table 1. (Continued)

Paris verticillata IIrl I++

Paeonia japonica I++ I++

Viburnum wrightii I++

Actinidia polygama ++ I++

Acer mandshuricum ++ 111
Maianthemum japonicum II++ 111

Viola diamantiaca 1+1

7. Character species and differential species of Fagus multinervis community ;
Fagus multinervis

Dryopteris crassirhizoma I++ +2

Hydrangea petiolaris

Hepatica maxima

Arachniodes standishii

Schizophragma hydrangeoides

Allium microdictyon

Disporum sessile

Sorbus commixta

Pobstichum ovaqpdlecceum vat. cordiense

Styrax obassia

Prunus takesimensis

Maianthemum dilatatum

Tilia insularis

Acer takesimense

Adiantum pedatum

8. Character species and differential species of Phellodendron amurense group ;

Phellodendron amurense

Phryna leptostachya var. oblongifolia 111
Sambucus racemosa subsp. pendula
Actinidia arguta 111 111 111

Celtis jessoensis
Trillium tschonoskii
Galium odoratum
Ulmus laciniata
9. Differential species of Ligustrum foliosum subgroup ;
Ligustrum foliosum
Polystichum tripteron 111 I+
Smilax riparia
Hioksnmpocbaapmsis ogphilun
Arisaema takesimense
Gynostemma pentaphyllum
Leptogrammu pozoi subsp. mollisima
Hedera rhombea
Athyrium acutipinnulum
Anpelopsis glandidasa var. heterophylla I++
Pentarhizidium orientale
Alangium platavifolium var. trilobum
Polystichum polyblepharum
Boehmeria tricuspis
Galearis camtschatica
Viola keiskei I++
10. Differential species of Smilax nipponica subgroup ;
Smilax nipponica I++

Arisaema serratum

V25 V15 V55
V13 V+5 11+2
Vi2 IV+3 V+5
Vi2 V+2 TI++
V14 1v24 1I+4
V13 V+4 V+4
V12 V13 V14
V+2 V++ ++
IV+1 IV+3 V+4
1V+3 IV+2 IV+1
IV+1 111 V+1
111+2 112 V14
11+4 112 IV+4
11+1 V+3 V+2
111 1112 V+4
11+1 1112 IIr+
1IV+4 V14
IV+1 V+2 111
IV+1 IV++ I++
IvV+2 II++
V+2 111+4
1V+1 1I+1
11+1 1I+2
1+1 1122
V+1 I++
Vi2 I++
1V+1 I++ I++
1V+1
IV+1
HI++
IvV+2
T+1
1112 I++ 111
1I+1 I++
1100 I++
I++ I++
112
11++
1++
1++ I++
IV++ I++
IV++
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Table 1. (Continued)

Blodsmm podbaapmvar. nandhriam 1+1 I++

Aruncus dioicus 1I++ I++
Arisaema heterophyllum I++ 1++
Viburnum carlesii 111 I+1
11. Character species and differential species of Tsuga ulleungensis group ;

Tsuga ulleungensis V+3
Taxus cuspidata 1+1 IV+2
Rhododendron brachycarpum V+3
Mitchella undulata 111 IV+1
Viburnum furcatum I++ I+1

Alnus alnobetula subsp. fiuticosa 1112
Pyrola renifolia ++
Campanula takesimana 1I++

12. Companion species group;

Kalopanax septemlobus 11+1 IV+1 T++ 1++ I++ 11+2
Polygoratum odoraum ver. phariflorum I+1 I++ I++ II++ I++
Aralia elata 1+1 IV++ 1++ 1++
Fraxinus rhynchophylla 1+1 I++ I++ I++
Sambucus williamsii var. coreana I++ 11+1 I1++ 1I++
Athyrium yokoscense I+1 I++ 1+1
Carex humilis var. nana I+1 I++ +2
Acer pictum var. mono Irr IvV+l1 11+2 V13 V+5 1113
Cornus controversa 11+1 1+1 112 V12 1+2 1112
Osmunda japonica I++ I+ 11124 11+3
Morus bombycis I++ 1++
Carex lanceolata 1I+1 111
Angelica anomala 1++
Adenophora grandiflora 1++
Actaea heracleifolia I+1 I+1
Arisaema amurensef.serratum 1I++
Euonymus fortunei var. radicans T++ I++ I++
Lactuca triangulata I+ I++
Sanicula chinensis I+ I++
Rhododerdron yedbensef pouldanense I+1 I++
Lespedeza bicolor I+1 I++
Celastrus orbiculatus I++ I+
Zanthoxylum piperitum 111 I++
Abies nephrolepis I+1 111
Lilium distichum I+ I++
Deparia japonica 111 111
Deutzia glabrata 111 112
Rubia argyi I++ I+
Deparia conilii I++ I++
Aconitum pseudolaeve I+1 I++
Pimpinella komarovii I++ I+
Adenophora triphylla var. japonica Irr I++
Rhus chinensis I++ I++
Abies holophylla I+ I++
Thdlictrum actagfolivm var. brevistylum I++ I++
Betula ermanii 111 111

The other 62 companion species omitted.
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Table 2. Importance value of major species in each vegetation units.

. L Layer
Unit Scientific name MIV
T1 T1 S H

1 Quercus mongolica 59.3 27.8 4.1 6.7 37.1
Acer pseudosieboldianum - 353 14.5 3.7 13.4
Aria alnifolia 10.5 11.2 5.7 4.2 9.5
Styrax japonicus 53 6.4 11.8 1.0 6.3
Alnus sibirica 8.2 23 2.9 0.8 5.0
Quercus serrata 9.8 1.2 - 0.8 5.0
Prunus spp. 2.1 7.0 3.5 1.2 3.8
Euonymus oxyphyllus - 4.6 10.5 3.4 33
Disporum smilacinum - - - 28.4 22
Stephanandra incisa - - 12.2 3.7 2.2
Viburnum erosum - - 9.7 2.6 1.7
Kalopanax septemlobus 1.6 1.2 0.6 0.6 1.2
Parthenocissus tricuspidata - 1.8 0.6 5.0 1.0
Rhododendron mucronulatum - - 5.5 0.6 0.9
Pinus densiflora 1.6 - - 0.4 0.8
Fraxinus sieboldiana 1.6 - - 0.2 0.7
Callicarpa japonica - - 3.6 1.9 0.7
Symplocos sawafutagi - - 33 0.4 0.5
Others(45 Species) - 1.2 11.5 343 4.7
Total(63 Species) 100.0 100.0 100.0 100.0 100.0
2 Quercus mongolica 58.7 14.0 4.1 2.8 323
Acer pseudosieboldianum - 43.0 14.9 53 15.9
Aria alnifolia 17.5 13.3 2.5 1.4 12.7
Quercus serrata 15.6 - - 1.8 7.3
Styrax japonicus 2.7 5.6 12.3 1.8 5.0
Kalopanax septemlobus 2.7 5.7 1.7 1.8 3.4
Alnus incana subsp. hirsuta 2.7 4.2 2.5 0.4 3.0
Stephanandra incisa - - 14.3 3.9 2.5
Disporum smilacinum - - - 29.9 2.3
Prunus spp. - 4.2 2.2 1.1 1.7
Cornus controversa - 4.2 2.2 0.4 1.7
Robinia pseudoacacia - 4.2 2.1 - 1.6
Viburnum erosum - - 7.9 1.8 1.3
Euonymus oxyphyllus - - 6.3 3.9 1.3
Parthenocissus tricuspidata - - 0.9 8.9 0.8
Lespedeza maximowiczii - - 34 1.8 0.7
Clerodendrum trichotomum - 1.5 0.4 - 0.5
Vitis amurensis - - 2.5 1.1 0.5
Others(40 Species) - - 19.7 32.5 5.5
Total(58 Species) 100.0 100.0 100.0 100.0 100.0
3 Quercus mongolica 56.8 6.4 1.6 1.0 28.5
Tilia amurensis 26.5 16.9 7.9 1.1 18.8
Acer pseudosieboldianum - 31.6 20.2 3.0 13.1
Carpinus cordata 2.0 31.0 11.9 1.9 12.5
Pinus koraiensis 8.3 - 5.8 1.2 4.8
Rhododendron schlippenbachii - - 22.1 2.4 3.6
Cornus controversa 1.6 4.7 - 0.1 2.2
Acer pictum subsp. mono 32 - 1.5 0.8 1.7
Tripterygium regelii - 2.1 0.8 4.8 1.2
Magnolia sieboldii - - 6.9 0.7 1.1
Symplocos sawafutagi - - 6.4 0.9 1.0
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Table 2. (Continued)
Unit Scientific name Layer MIV
T1 T1 S H

3 Acer komarovii - - 5.1 1.8 0.9
Betula ermanii 1.6 - - - 0.7
Calamagrostis arundinacea - - - 9.2 0.7
Euonymus sachalinensis - 1.1 1.8 0.2 0.6
Others(86 Species) - 6.4 8 70.9 8.4
Total(101 Species) 100.0 100.0 100.0 100.0 100.0

4 Quercus mongolica 46.2 12.1 0.5 1.1 25.2
Tilia amurensis 31.5 19.3 7.1 1.1 21.6

Acer pseudosieboldianum - 31.2 17.2 1.6 12.4
Carpinus cordata - 26.7 16.0 1.1 10.8

Pinus koraiensis 7.6 1.3 2.4 0.7 44
Cornus controversa 4.5 4.0 0.8 - 34
Rhododendron schlippenbachii - - 20.4 1.7 33

Betula ermanii 1.9 2.7 - - 1.7

Acer pictum var. mono 2.6 - 1.9 0.4 1.5
Tripterygium regelii - 1.3 33 33 1.2
Calamagrostis arundinacea - - - 13.7 1.1
Actinidia arguta 1.9 - 0.8 - 1.0

Acer mandshuricum 1.9 - 0.8 - 1.0
Magnolia sieboldii - - 6.1 0.8 1.0
Symplocos sawafutagi - - 5.9 0.9 1.0

Abies nephrolepis 1.9 - - - 0.9

Acer komarovii - 1.3 2.3 0.4 0.8
Ainsliaea acerifolia - - - 9.9 0.8

Carex siderosticta - - - 7.0 0.5
Others(77 Species) - - 14.6 56.5 6.6
Total(96 Species) 100.0 100.0 100.0 100.0 100.0

5 Fagus multinervis 37.4 38.6 38.5 3.0 353
Acer pictum var. mono 14.4 7.6 13.0 1.8 11.1

Celtis jessoensis 79 14.1 83 0.4 9.3
Phellodendron amurense 16.1 - - 0.2 7.4
Cornus controversa 12.5 2.5 1.2 0.8 6.8
Hydrangea petiolaris - 14.6 - 43 4.8
Schizophragma hydrangeoides 1.6 10.1 23 79 4.8

Sorbus commixta 4.7 5.0 6.0 0.4 4.7
Prunus takesimensis 5.4 2.5 1.2 0.4 3.5

Acer takesimense - 5.0 - - 1.6

Tilia insularis - - 59 0.4 0.9

Styrax obassia - - 4.8 1.2 0.8
Callicarpa japonica - - 4.8 0.6 0.8

Ulmus laciniata - - 4.7 0.6 0.8
Arachniodes standishii - - - 9.7 0.7

Taxus cuspidata - - 3.5 0.2 0.6
Actinidia arguta - - 2.3 2.4 0.5
Ligustrum foliosum - - 2.3 1.8 0.5
Others(46 Species) - - 1.2 63.7 5.1
Total(64 Species) 100.0 100.0 100.0 100.0 100.0

6 Fagus multinervis 20.4 39.9 329 3.6 27.0
Sorbus commixta 11.1 17.3 6.6 1.1 11.5

Tilia insularis 5.7 17.9 11.8 0.5 10.0

Acer pictum var. mono 17.4 - 10.3 1.1 9.7
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Table 2. (Continued)

AN11E A435 (2022)

Layer

Unit Scientific name MIV
T1 Tl S H
6 Phellodendron amurense 15.7 - - - 7.2
Prunus takesimensis 5.7 6.5 9.9 0.5 6.2
Celtis jessoensis 8.7 4.6 1.8 - 5.7
Hydrangea petiolaris - 13.7 1.8 5.8 4.9
Cornus controversa 6.5 - 1.8 - 33
Ulmus laciniata 6.5 - - - 3.0
Acer takesimense 2.4 - 9.9 0.5 2.7
Schizophragma hydrangeoides - - 1.8 12.0 1.2
Viburnum carlesii - - 6.6 1.4 1.1
Dryopteris crassirhizoma - - - 13.4 1.0
Arachniodes standishii - - - 8.1 0.6
Osmunda japonica - - - 7.7 0.6
Styrax obassia - - 33 - 0.5
Others(16 Species) - - 1.8 443 3.6
Total(40 Species) 100.0 100.0 100.0 100.0 100.0
7 Fagus multinervis 41.4 37.1 31.9 4.1 35.7
Acer takesimense 4.9 23.4 9.9 33 11.3
Sorbus commixta 10.9 8.2 132 2.9 9.8
Tsuga ulleungensis 1.5 7.1 21.2 2.8 6.4
Prunus takesimensis 9.8 4.7 0.9 0.3 6.1
Acer pictum var. mono 9.4 23 1.7 - 53
Tilia insularis 6.5 4.7 4.7 1.7 53
Styrax obassia 3.4 2.3 5.5 2.1 33
Alnus alnobetula subsp. fruticosai 4.9 - 1.2 - 2.5
Cornus controversa 2.7 3.6 - - 2.3
Kalopanax septemlobus 4.6 - - 0.6 22
Taxus cuspidata - 23 72 1.8 2.0
Schizophragma hydrangeoides - 1.8 0.9 13.4 1.7
Hydrangea petiolaris - 2.3 - 9.6 1.5
Allium microdictyon - - - 11.4 0.9
Maianthemum dilatatum - - - 10.7 0.8
Others(31 Species) - - 1.8 35.5 3
Total(47 Species) 100.0 100.0 100.0 100.0 100.0
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Quercus mongallca 66.7

Total

Calamagrostis arundinacea 36
i i 36

Acer

Disporum smilacinum 52
Acer pictum var. mono 48
Carex siderosticta 48
Athyrium niponicum 45.3
Symplocos sawafutagi 40

Kalopanax septemlobus 38.7

Stephanandra incisa 38.7
Ainsliaea acerifolia 38.7

Sorbus alnifolia 34.7
Fagus multinervis 33.3
Tilia amurensis 33.3
Carpinus cordata 33.3

Schizophragma hydrangeoides 33.3

Pinus koraiensis 32
Tripterygium regelii 32
Allium microdictyon 32

T2 Hlal

* 1 (0.01< p < 0.05) **:(p<0.01)

Interior Area

Quercus mongolica 100**

100**

Aria alnifolia 52
i 50

Csr‘ex siderosticta 72**
Disporum smilacinum 71.9*

Carpinus cordata 50
Pinus koraiensis 48

Athyrium niponicum 66* Tripterygium regelii 48
Symplocos sawafutagi 60* Galium maximowiczii 46*
Stephanandra incisa 58 Streptopus ovalis 46
Ainsliaea acerifolia 58 Hepatica asiatica 46
Calamagrostis arundinacea 54 Viburnum erosum 46

54 chinensis 46

Urban forest

Stephanandra incisa 99.9** Acer pseudosieboldianum 61 5** Tilia amurensis 100**

Carex siderosticta 88.4**

Disporum smilacinum 969" Lespedeza maximowiczii 56 Carpinus cordata 100** Astilbe chinensis 88"

Aria alnifolia 95.9* Alnus incana subsp. hirsuta 52** C i i 99.4*+ Ps llaria 88
Viburnum erosum 92** Rhododendron mucronulatum 52** ji 99**Pinus s 87.3*

Styrax japonicus 88** Callicarpa japonica 50.9** Tripterygium regelii 9 Athyrium niponicum 84.3**

Parthenocissus tricuspidata 84** Quercus serrata 48** Ainsliaea acerifolia 94.9"*

Smilax sieboldii 80** Toxicodendron trichocarpum 40** Galium maximowiczii 92**
76 odoratum var. plurifiorum 35.6* Streptopus ovalis 92**
Prunus spp. 72** Aralia elata 34.6 Hepatica asiatica 92**

Dryopteris chinensis 70.4** Vitis amurensis 31.7** Schisandra chinensis 92**

Veratrum maackii var. japonicum 80**

Pimpinella brachycarpa 76**
Aster scaber 76™*

Magnolia sieboldii 76**
Philadelphus schrenkii 72**

Island Area(Ulleungdo)

Fagus engleriana 100**
Schizophragma hydrangeoides 100
Allium microdictyon 96**

Hydrangea petiolaris 88**

Sorbus commixta 88**

Hepatica maxima 80*

Acer pictum var. mono 76.6*

Tilia insularis 76*

Polystichum ovatopaleaceum var. coraiense 76*

Dryopteris crassirhizoma 69.6*
Arachniodes standishii 68*
Styrax obassia 68*

Prunus takesimensis 60"
Maianthemum dilatatum 60*
Acer takesimense 56*
Phiyma leptosta
Cornus controversa
Sambucus racermosa subsp. pendula 44
Phellodendron amurense 40

Actinidia rufa 40*

Figure 2. Indicator value of major species in Fagaceae forest. All species with an indicator
value > 30% are mentioned for each site hierarchy where they are founded.
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Figure 3. Canonical correspondence analysis(CCA) ordination diagram showing 7 vegetation units and environmental variables(A;
abiotic environmental - Altitude: Al, Slope degree: Sd, Longitude: Lo, Aspect: As, B; biotic environmental - Height of tree

layer: Ht, DBH of tree layer: Dt, Coverage of herb layer: Ch, Species diversity: Sd, No. of present species:
1 and axis 2(Cutoff R% A: 0.200, B: 0.430, o: VU1, ©: VU2, &: VU3, O: VU4, e: VU5, m: VUG, ¥:

WS o]&3te] uolsf R Qkth(Figure 3, Table
4). 71 A3 BAEZA 374 Q1A Abiotic Environmental)
1 97.4%, Axis 2 60.6%% UER I om, 28
ABIA S AHEH EAF(Vegetation Unit 1, 2)

Ao} o] ApuAS Al A0 ek,
& (Vegetation Unit 3, 4)-& st o} A o] AlakylA)
= Aoz Yelykon T A g (Vegetation Unit 5,
6, N % } 4 Arel Ao S 7= AR
ettt AMEZF 317 2l x}(Biotic Environmental):= Axis
1 78.1%, Axis 2 43.5%= UERgTh AT 7H A
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of A A Al A S Hre B YA
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Hong, 2000; Lee et al.,

2001; Song et al.,

t R0 yehgn
32, FrhopEst 4
o

A&+ TH(Yun an
2019).
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Table 3. Summary Statistic of canonical correspondence analysis(CCA) with environment.

Abiotic Environment

Biotic Environment

Axisl Axis2 Axis3 Axisl Axis2 Axis3

Eigenvalue 0.974 0.606 0.139 0.781 0.435 0.162

) . ) % of variance explained 15.8 9.8 22 12.7 7.0 2.6
Variance in species data ) )

Cumulative % explained 15.8 25.6 27.9 12.7 19.7 22.4

Pearson Correlation, Species-Environmental * 0.999 0.987 0.701 0.910 0.863 0.756

Kendall(Rank) Corr., Species-Environmental 0.576 0.720 0.530 0.714 0.661 0.527

* means the correlation between sample scores for an axis derived from the species data and the sample scores that are linear
combinations of the environmental variables. Set to 0.000 if axis is not canonical

Table 4. Canonical coefficients and inter-set correlations between ordination axes and environment factors.

Canonical coefficients

Correlation coefficients

Variables
Axisl Axis2 Axis3 Axisl Axis2 Axis3
Altitude -0.439 -0.834 * 0.092 -0.288 -0.956 -0.039
Aspect -0.003 0.011 0.018 -0.006 -0.372 0.132
Abiotic Slope degree -0.028 -0.103 0.088 0.917 -0.258 0.026
Environment Topography 0.005 0.035 -0.377 0.173 -0.238 -0.663
Bare rock 0.002 0.013 -0.471 0.270 -0.200 -0.767
Longitude 0.988 -0.172 0.154 0.902 -0.431 -0.011
Height of tree layer 0.544 -0.272 0.086 0.805 -0.345 0.421
o DBH of tree layer -0.045 0.039 0.564 0.212 -0.640 0.676
gl‘l"vti‘rconmem Coverage of herb layer 0.324 -0.391 -0.548 0.233 -0.858 -0.375
Species diversity 0.149 -0.168 0.026 -0.377 -0.815 0.087
No. of present species -0.752 -0.364 0.078 -0.654 -0.743 0.120
xp < 0.05
o E ol WP oz shotal R 14} CCAS BAa|= A7), A A
AP F0 FFYS s AdE SRnER e
JHUIRRE =72 37°0k 35,5004 FANEAL  on, o] AgEEY JbY 2 491e uEeks /)E
713 =7 e, 3] AR 9 370 H1ojA| AF+ZA e} YX3FATHYun and Hong, 2000; Lee et al.,
71 2o 2N EE § A3t g8 A QoHKim and 2001; Song et al., 2019).
Kim, 2017). & =% 2USHAG Y i 4 52 EI 2t HRE A A Hol5AdS st A S8
2 ALHE JURg 9989 HES dide=m A, ARF BAS A AT A 2 97
A=A AP YA 9 RS0l oA A9 A TR AT aFom fAE Zlor Hel vhy, Akely
gato] g0 whE wtEhe] =, Mol B 5= uhelst o] A U, 7 5 EPeFo] SRtk vt
A AlRsEEr AR Ao iRt R HaE $fs) 29| Hol7} o]Fofd Zlom ATHE
o] thE JAl eHiil 5kl AR 757149 AR FeuEe g 54 aFer AEE
AHEAR AL AR S v o2 Z-MSHuo] AlEALS]sHA] = ToEA, o5 FurEe W, 2, 2o dis)
o] ogt ARR 2FE AT A 271 +E 47 E‘D} TAA AS5S HeliAe AR es AR 2 H
w, 67 2Tt 2 F 77 ol FEE U T2 Ue stofl thgt A+7F B asieh T3 A&4 o829 A
A AES oAl A %w—l 1, 27} =AY, AA8ES 3, 47F B4 HeE sl 24 A S B4, S
Abebd, AT S, 6, 70] EAFCR FEE I A, A, AY ol e AR 2 2] 54
A R S AT TS A aERh degete] Had Aow AtmEh



WAE edil &5E A9 8 b Aol digth Fetx vl 527

References

Braun-Blanquet, J. 1932. Plant Sociology. The study of plant
communities. McGraw-Hill book company. New York
and London. pp. 492.

Braun-Blaunquet, J. 1964. Pflanzensoziologie Grundziige der
Vegetation der Vegetation(3rd Ed.). Springer-Verlag.
New York. pp. 865. (in German)

Byeon, S.Y., and Yun C.W. 2017. Classification of com-
munity type by physiognomy dominant species, floristic
composition and interspecific association of forest
vegetation in Mt. Oseosan. Journal of Korean Forest
Society 106(2): 169-185. (in Korean with English abstract)

Cheon, K.I., Byun, J.G., Jung, S.C. and Sung, J.H. 2014.
Community structure of Quercus mongolica stand in
Hyangrobong Area, Baekdudaegan. Journal of Agriculture
& Life Science 48(1): 1-13. (in Korean with English
abstract)

Chianucci, F., E. Minari., F. Most Jannatul., P. Merlini., A.
Cutini., P. Corona and F. Mason. 2016. Relationships
between overstory and understory structure and diversity
in semi-natural mixed floodplain forests at Bosco Fontana
(Italy). iForestBiogeosciences and Forestry 9(6): 919-926.

Cho, H.J., Bae, K.H., Lee, B.C. and Hong, S.C. 1993.
Ecological studies on the vegetational characteristics of
virgin forests of Songin-bong in Ulleung Island, Korea.
Journal of Korean Forest Society 82(2): 139-151. (in
Korean with English abstract)

Choo, BK,, Ji, Y.U., Yoon, T.S., Chae, S.W. and Kim, HK.
2008. Vegetation structure of the Adenophora remotiflora
population - Focusing on community Danmoknyeong in
Jeombongsan of Gangwon-do -. Korean Journal of Orien-
tal Medicine 14(1): 117-121. (in Korean with English
abstract)

Choung, H.L., Lee, HJ. and Lee, J.S. 2000. Syntaxonomy
of the Forest Vegetation and Surrounding Taegu, Korea.
Journal of Ecology and Environment 23(5): 407-421. (in
Korean with English Abstract)

Chung, J.M., Hwang, S.M., Kim, Y.M., Shin, J.K. and Kim,
M.S. 2010. Stand Structure and Dynamics in Forests
around Nari Basin of Ulleung Island, Korea. The Korean
Society of Agricultural and Forest Meteorology 12(1):
23-35. (in Korean with English abstract)

De Caceres, M., P. Legendre. and M. Moretti. 2010. Improving
indicator species analysis by combining groups of sites.
Oikos 119: 1674-1684.

Ellenberg, H. 1956. Aufgaben und Methoden der vegeta-
tionskunde. E. Ulmer, Stuttgart. pp. 136. (in German)

Ellenberg, H. 1996. Vegetation Mitteleuropas mit den Alpen
5.A. Ulmer. Stuttgart. pp. 1,095.

Han, B.H., Kim, D.W. and Cho, H.S. 1998. Vegetation of
the Songinbong Virgin Forest(Natural Monument) in
Ulleungdo, Korea. Korea Journal of Environment and
Ecology 12(2): 138-146. (in Korean with English abstract)

Han, B.H., Choi, J.JW., Noh, T.H. and Kim, D.W. 2015. The
Structure of Plant Community in Jungdaesa-Birobong
Area, Odaesan National Park. Korean Journal of Environ-
ment and Ecology 29(5): 764-776. (in Korean with English
abstract)

Hill, M.O. 1979. TWINSPAN- A Fortran Program for Arrang-
ing Multivariate Data in an Ordered Two-way Table by
Classification of the Individuals and Attributes. Cornell
University Press. Ithaca. New York. pp. 50.

Hong, S.C., Byen, S.H., and Kim, S.S. 1987. Colored Illu-
strations of Tree and Shrub in Korea. Gyemyengsa. korea.
pp- 310. (in Korean)

Hwang, K.M., Lee, J.M. and Kim, J.H. 2012. Community
Classification and Successional Trends in the Natural
Forest of Baekdudaegan in Gangwon Province. Journal
of Agriculture and Life Science 46(4): 41-55. (in Korean
with English abstract)

Jang, Y.S. and Y.J. Yim. 1985. Vegetation types and their
structures of the Piagol, Mt. Chiri. Journal of Plant Biology
28: 165-175. (in Korean with English abstract)

Kil, J.H., Shin, K.C., Jeon, Y.M. and Lee, H.J. 2004. Dis-
tribution Pattern Eupatorium rugosum in Various Forest
Types Soils in Mt. Namsan. The Korean Journal of
Ecology 27(5): 291-300. (in Korean with English abstract)

Kim, H.S., Lee, S.M., Chung, H.L. and Song, H.K. 2009.
A study of the Vegetation in the Deogyusan National
Park-Focused on the Deciduous forest at Namdeogyu
area-. Korean Journal of Environment and Ecology 23(5):
471-484. (in Korean with English Abstract)

Kim, J.W. 1992. Vegetation of Northest Asia on the syn-
taxonomy and syngeography of the oak and beech forests.
(PhD dissertation). Vienna. Austria. Wien University.

Kim, J.W. and Lee, Y.K. 2006. Classification and assessment
of plant communities. Worldscience. Seoul. pp. 540. (in
Korean)

Korea Forest Service. 2018. Statistical yearbook of forestry.
Korea Forest Service. pp. 444. (in Korean)

Korea National Arboretum. 2022a. Korea biodiversity infor-
mation system. http://www.nature.go.kr (in Korean)
Korea National Arboretum. 2022b. Korea Plant Names Index

Committee. http://www.nature.go.kr (in Korean)
Kwak J.I. 2011. A study on vegetation structure characteris-



528 BREILAMRRIZ2 S5

tics and ecological succession trends of Seoul Urban Forest,
Korea. (PhD dissertation). Seoul. The University of Seoul.
pp. 316. (in Korean with English abstract)

Lee, B.C., Yun, C.W., Shin, J.H. and Oh, J.S. 2001. Commu-
nity classification of forest vegetation in Mt. Myeonsan.
Journal of Korean Forest Society 90(4): 548-557. (in
Korean with English abstract)

Lee, C.S., Cho, Y.C., Shin, H.C., Lee, C.H., Lee, S.M., Seol,
E.S., Oh, W.S. and Park, S.A. 2006a. Ecological Charac-
teristics of Korean Red Pine Forest on Mt. Nam as a
Long Term Ecological Research (LTER) Site. Journal of
Ecology and Field Biology 29(6): 593-602. (in Korean
with English abstract)

Lee, H.J., Choung, H.L., Byun, D.W. and Kim, C.H. 1993.
Analysis of the forest vegetation of Mt. Ilwol. Journal
of Ecology and Environment 16(3): 239-259. (in Korean
with English abstract)

Lee, H.J., Chun, Y.M., Chung, H.L., Kil, J.H., Hong, M.P.,
Kim, Y.O. and Jang, [.D. 1998. Syntaxonomy and soil
condition of Mt. Nam Nature Park. Journal of Ecology
and Environment 21(5): 633-648. (in Korean with English
abstract)

Lee, HJ., Lee, J.S. and Byun, D.W. 1994. Community classi-
fication and vegetation pattern of Quercus mongolica
Forest in Mt. Myongji. The Korean Journal of Ecological
Sciences 17(2): 185-201. (in Korean with English abstract)

Lee, J.H., Cho, HJ. and Hur, T.C. 2006b. Spatial distribution
and vegetation-environment relationship of forest vegeta-
tion in Ulleung Island, Korea. Journal of Ecological and
Environment 29(6): 521-529. (in Korean with English
abstract)

Lee, J.H., Cho, HJ., Lee, B.C., Oh, S.H. and Bae, K.H. 2007.
Forest vegetation types and growth characteristics of
Seongin-bong in Ulleung Island, Korea. Korean Journal
of Agricultural and Forest Meteorology. 9(1): 37-48. (in
Korean with English abstract)

Lee, J.W., Hong, K.N. and Kang, J.T. 2014. Genetic diversity
and genetic structure of Phellodendron ammurense Popu-
lations in South Korea. Journal of Korean Forest Society
103(1): 51-58. (in Korean with English abstract)

Lee, K.J., Cho, W., Hwang, S.H. and Yim, K.B. 1996a. Plant
community structure by the slope and altitude of Tong-
daesan Area in Odaesan National Park. Journal of Ecology
and Environment 9(2): 13-146. (in Korean with English
abstract)

Lee, K.J., Jo, J.C. and Choi, Y.C. 1996b. The community
structure in old-growth forest of the Sangwonsa-Birobong
Area, Odaesan National Park. Korean Journal of En-

AN11E A435 (2022)

vironmaent and Ecology 9(2): 166-181. (in Korean with
English abstract)

Lee, M.J., Song, HK. and Lee, S. 2000. Study on classification
of forest vegetation of Songinbong and Taeharyong in
Ullungdo- With a special reference to TWINSPAN and
phytosociological method-. Korean Journal of Environ-
ment and Ecology 14(1): 57-66. (in Korean with English
Abstract)

Lee, T.B. 2003. Coloured Flora of Korea. Hyangmunsa. Seoul.
Korea. pp. 999. (in Korean)

Lee, W.C. and Yim, Y.J. 2002. Plant Geography. Kangwon
University. pp. 142. (in Korean)

Lee. B.C. 1986. Dendrology. Hyangmunsa. Seoul. pp. 331.
(in Korean)

McCune, B. and J.B. Grace. 2002. Analysis of Ecological
Communities. MjM Software Design. Gleneden Beach.
Oregon. pp. 300.

Molles, M.C. 2013. Ecology: Concepts and Apllications, 6th
ed. The McGraw-Hill Companies. pp. 653.

Mucina, L. 2018. Biome: Evolution of a crucial ecological and
biogeographical concept. New Phytologist 222: 97-114.

Niemi, G.J. and M.E. McDonald. 2004. Application of ecolo-
gical indicators. Annual Review of Ecology. Evolution
and Systematics 35: 89-111.

Odaesan National Park Office. 2012. Resources Monitoring
of Odaesan National Park. Pyeongchang. pp466. (in
Korean)

Oh, SJ., Shin, CH., Kim, C.S, Kang, H.S., Kang, KM., Yang,
Y.H. and Koh, S.K. 2012. Analysis of CO: fixation
capacity in leaves of ten species in the family fagaceae.
Journal of the Environmental Sciences 21(1): 89-96. (in
Korean with English abstract)

Peter, S. 2012. Ecology: Global Insights and Investigations(1st
ed). The McGRAW-Hill Companies. pp. 580.

Seol, Y.J. 2008. Structure and Dynamics of Mongolian oak
(Quercus mongolica Fisch. ex Ledeb.) Community in Mt.
Nam as a Long Term Ecological Research(LTER) site.
(PhD dissertation). Seoul. Seoul Women’s University. pp.
52. (in Korean with English abstract)

Seoul. 2020. Seoul Statistical Yearbook. seoul. pp. 253. (in
Korean)

Shin, J.H. and Kim, C.M. 1996. Ecosystem classification in
Korea(I): Ecoprovince classification. FRI Journal of Forest
Science 54: 188-199. (in Korean with English abstract)

Son, Y.H., Koo, C.D., Kim, C.S., Park, P.S., Yun, C.W. and
Lee, K.H. 2016. Forest Ecology(1st ed.). Hyangmunsa,
Seoul. pp. 346. (in Korean)

Song, HK., Lee, M.J. and Yee, S. 2000. An analysis of



WAE edil &5E A9 8 b Aol digth Fetx vl 529

vegetation structure and vegetation environment relation-
ships with DCCA in forest community of Ullung Island.
Korean Journal of Environment and Ecology 14(2):
111-118. (in Korean with English Abstract)

Song, J.H., Kwon, J.O. and Yun, C.W. 2019. Forest vegeta-
tion structure in Maruguem the Ridge Line Area of
Dakmokryeong to Daetjae, the Baekdudaegan. Korean
Journal of Environment and Ecology 33(1): 28-51. (in
Korean with English Abstract)

Walter, H., Harnickell, E. and Miiller-Dombois, D. 1975.
Climate-diagram maps of the individual continents and
the ecological climatic regions of the earth. Springer-
Verlag. Berlin. pp. 36.

Yee, S. 2000. A study on characteristic of forest vegetation
and site in Mt. Odae(Il) -Site of Plant Community in
Tongdaesan-. Journal of Korean Forest Society 89(5):
552-563. (in Korean with English abstract)

Yim, Y.J. 1977. Distribution of forest vegetation and climate
in the Korean Peninsula. II. Distribution of tree species
along the thermals gradient. Japanese Journal of Ecology
27: 177-189.

Yim, Y.J., Lee, E.Y. and Kim, S.H. 1981. Report on the
scientific survey of the Ulreung and Dogdo Islands. The
Korean Association for Conservation of Nature. Seoul.
pp- 294. (in Korean)

Yun, C.W. 2016. Field Guide to Trees and Shrubs. Geobook.
Seoul. Korea. pp. 703. (in Korean)

Yun, C.W. and Hong, S.C. 2000. Quantitative analysis of
vegetation types in Pinus densiflora for. erecta forest.
Journal of Environment and Ecology 23(3): 281-291. (in
Korean with English abstract)

Yun, C.W., Kim. H.J,, Lee, B.C., Shin. J.H., Yang, HM.
and Lim, J.H. 2011. Characteristic Community Type
Classification of Forest Vegetation in South Korea.
Journal of Korean Forest Society 100(3): 504-521. (in
Korean with English abstract)

Manuscript Received : November 1, 2022
First Revision : November 15, 2022
Second Revision : November 22, 2022
Accepted : November 24, 2022




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


