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Vegetation Type and Stand Characteristics of Natural Forest
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ABSTRACT

The research has been conducted in order to classify the vegetation types of natural forest in Mt. Janggunbong,
Bonghwa-Gun and establish its following characteristics of stands. Vegetation data were collected by June in
2014 to August in 2016. Based on the 71 quadrates, we carried out an analysis of species-area curve, vegetation
types, importance value, species diversity, coincidence method and CCA. As a result of the species-area curve,
it was showed the proper investigation, vascular plants consisted a total of 227 taxa; 67 families, 152 genera,
197 species, 3 subspecies, 27 varieties. The forest vegetation was classified into 7 vegetation units, when it
comes to a community group, they are classified into the Quercus mongolica community group. As for
community, Q. mongolica community group is classified into the Acer pictum subsp. mono community, Pinus
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koraiensis community and Q. variabilis community. As for group, A. pictum subsp. mono community is

classified into Lychnis cognata group and Deutzia glabrata group. The P. koraiensis community is classified

into A. komarovii group and P. koraiensis typical group. The Q. variabilis community is classified into

Parthenocissus tricuspidata group and Q. variabilis typical group. As for subgroup, P. tricuspidata group is

classified into P. tricuspidata typical subgroup and Salix caprea subgroup. As a result of the importance value,

0. mongolica showed highest importance value in tree layer of vegetation units 1, 2, 3, 4 and 5. Betula schmidltii

showed highest importance value in tree layer of vegetation unit 6. P. densiflora showed highest importance

value in tree layer of vegetation unit 7. In subtree layer, shrub layer and herb layer of vegetation units 6 and 7,

0. mongolica and Q. variabilis showed high importance value. This implying that a vegetation units 6 and 7

is predicted to be composed by Q. mongolica and Q. variabilis. As for species diversity, vegetation units 1, 2

and 3 showed high species diversity(2.130~2.353). It was considered to be due to the topographical

characteristics of valley. As a result of coincidence method and CCA, altitude showed high correlation than

other environmental factor.
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gelutetel

A2 A9 A=A 5=

Fojth(Kim and Lee, 2012). 1962 A o]
o] Al 122} A|Ab=3FAFRI(1973 ~19874),
10709 AIZl(1988 ~1997), A 42} AF 7] EA E(1998 ~
2007d), A 524 AFel 7|2 A 212008 ~20174)
grom, olejg A2 o] Setete) ALY 24
FHOR o] FolArt WIS W gk A%
QLo 27k AYsiA o]2olx|A| glol, Atgle] #7151
SR Abe] FAulA ol Aol thLee, 2014). £ A
9 A9 Bl T 5UY 9150 Qo] YEEelge
o, o]egt AP A WellT A B AR ARl B9 T
o] BAdo] of7| =2l QthPark ef al., 2013). o3+ AA
of whef 2 Sejuete] ARe Aoz HAgE 4l
249 {4 9 F4, 394 7159 44 2 X, BAA
Holo] F2 37kA] o] vpg-g Fol e i w9
71EE AA5FH S H(Korea Forest Service, 2015), ©o]= $-
eluetel 4 e welsis o Qo 2HAHE Waol
FATS AL ik

ARIAEARE 5 0] SAsla Qi AAS ofu gt
(Kimmins, 1992). 21k} Aelo] ZAIst7] 918l 4] +
2 AAZZ A AL A oR PelEolo B A
BjxbolH, o E-AEl] AR BA A HHSS

tlo

gotth(Jang ef al., 2008; Shin and Yun, 2014). &3 &
2K Community) o]zt FUZE el Al7te]] A1 Q=
2 JAITES] AFAE 2Ju|sh(Peter, 2012), AFEASE]A|
Tk e A QP A HE(dhS EARE
o] 4 A T AEE 40| th= 2 2 (Braun-Blanquet,
1932), & 4, &% 5= dtske S8 QL
s AR B, we] SOl 2adt 72 EE Al
3l7] o8 Hh=A] WQsttHLee er al, 2015a). AlAsH
(vegetation science) = A1EA}3]8Hphytosociology)-2 Aj
ejsto] gF HofRA, 11| AJHHAIE W] Ee R R
He AT 54 9 ey o 7Y A 5=
2K Son ef al, 2016). E3F AAof o5k 4Hl9] ER=
A GAD S skt Lol Al AYEA ded
A& A-53ttiBae er al, 2003; Lee and Yun, 2002; Yun
et al., 2007; Kim and Yun, 2009; Byeon and Yun, 2016).
webA, AFH O] AEjA ]S ffe AT 2 ekl
TS LR 3 RREFE S0t T 1 A,
T o2 FREoX = T B4, ekt 3 ko] S
HAE ahefgt Aefa wefgko] AlAEojof & Ao|t.

Ar Aol et AT B AT olate] Aol
$FH(Cho et al., 2004; Song and Yun, 2006; Lee and Kim,
2007; Kwon et al., 2010; Yun et al., 2011; Cho and Lee,
2011; Gwon et al., 2013; Shin et al., 2014; Han et al.,
2016; Park and Kang, 2016). 23} At2of Bk A2 =
AR A Sz of] T3 AE(Jung et al., 2009; Byeon and
Yun, 2016), #2240 #3E A4 (Yang et al., 2007;
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Nam ef al., 2016)7} o]Fo|A $For, 2 A= 53} At
B AAge] A S BERokal, EREIH ARl
= JQHEAS 1usliizl 3= Qi)
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SEAo] AUHs Ak g S BAst i Bak
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71 128° 59 49.7” ~ 129° 15'00.3”¢] x|} glom,
Aoz Au| ikt Fulate] dol dito] 91X
b gick 2 2AbRle] el Aele dEAoraee] 43}
, AETFATRIAE SRl A TR E Lo
Hof £3}31 QIth(Son et al, 2016).
2 2] AL i HziEeelr]e] o] el W
AL Bleh, EAF Hule), SEHY, S8 FAA
e, AR WA B A Hulen WA Ex
TR 4 AemE) 502 TAE o] drkKorean
Institute of Geoscience and Mineral Resources, 1963).
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1,300mmo]m, Zesfiet dF AL 1,800mm F =, A5
EAE 1,500~ 1,900mmolth AHAH o 2= A ZFRre]
50~60%7} of5oll Rt B3l s 2 284zt
O] 7)/A=(1988~2015)F ©|-&sto] 7| %5 A, A
W72 AP 242 9.97C, 1,195.4m= A, 7
o] i FEol 6, 7, 8ol HFE o, E3F A
712 3747C, A|HA7]2 27.7C, 7H oL go] A%t
7] 279C, 7MY 2 29| dB+ HAV 2 -
16.6CE2 349 X7} AlstgithKorea Meteorological
Administration, 2016). W& AFrxdjo] A5t Q= &
Aol g4 71T B4S etk 3 T 9wl
SIAIRH B Aol Hlajod, W 7)eat 2 AmAS ehi,

JEIVE-REETE

1o

HI

2 Aol 2 FFEA AP oz
2014 6Y=E 20164 8U7HA] ARWZAM(Kim ef al.,
1987)0] we} & 717049 ZAFK10m x 10m 5772,
20m x 20m 14744)2 )51k A5 ZAFTLO] ZAF

Figure 1. Map showing the study area in Mt. Janggunbong, Bonghwa-Gun. 3 circles includes

the investigated 71 plots
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L A|EA}3)EH4 vbH(Ellenberg, 1956; Braun-Blaunket,
1964)0l| whzt AF ¢l E(Physiognomic stand)S d}Lbe] =

ARESIE AR F SHA RS nelstel w
% olmEE, BEZ, 2B 479 F92 THsw 7
2919 $HFPFAIEF RN BFFIAFS 27
stol 7|stglek. T 2 S900] HATH WE THE
F9S /153 ¥ WE 30| O GRS 20
W, 2t 2Ae] SEIE, AL, GHREE, W9 S
WA 2AL ZAste] 7S shgich. UAA45 = (Hong
et al, 1987), QMAEE7HLee, 2003), LFLAE =7}

(Yun, 2016)& 7|02 Almit7et 54 AAlskalen,
27t HZAEE Z(Korea Forest Service, 2010a)T} =+7}A3
EZX| A A H A AE(Korea Forest Service, 2010b)S 7|&
o7 at =S AJshich ARl gt A=
St 8 YA EEZ 7] (Korea Forest Service and Korea
National Arboretum, 2008) 7|&o =2 A 2|5} th

Jackknife ®}¥H(Palmer, 1991)¢f wfgt Z-HZA A 9] =
AE¢ FAANE A5k, ALY A2 E 2AE A4
SHA| o] FolFl=A] 45T Jackknife =49 H|Hp2
FEp7E WA o2 o AR W oR, B AT
o vlsto] Mol WEA FHE= S-S 7HAAL 9lo
(Kang, 2002; Cheon et al., 2014), Z-HZ X2 oFQ XA}
o] T8 Hrhe % e R HHEEOIThPark and Seo,
2002; Cheon et al., 2014).

AR GRRRE ST Augrel Solg vt
< 9]ato] PC-ORD 5.17 Z2 73S =3 Hill(1979)9)
TWINSPAN(Two-Way Indicator Species Analysis)&4]
& ANelgen, o] o]45to] Ellenberg(1956)0] %%
2 (Tabulation method)®] 7+ GAE AA FSHRAPJEE
2% & AT E A s ci(Miiller-Dombois  and
Ellenberg, 1974; Toyohara, 1977).

BRE 7 QAP A ARE YSoT 74
% 7h7te) AYHel RES Tok}s] $stol Curtiseh
Mclntosh(1951)°] 1191t = Q X|(Importance value, 1V)
2 iastel 59 F4E Tlsgth Ea 2 290l
BEIE 2E50 ANTI|S TS BEE 3, ofu R
2, #5F 19 7AE Foltt HAAH-H A (Mean
importance value, MIP)E 2315} 0 (Yim ef al., 1980;
Lee ef al., 2010; Han ef al., 2016), Z7}H 02 ZkE =0
0.59] 7FaA5 Folgt B -HAE A=kl S48
A= At = (Relative Density, RD), AFt]a] = (Relative
Coverage, RC), AH1 = (Relative Frequency, RF)E 34k
gk gholm, 4be AW 7 AlEEY FF¥FE eAEE B
7¥s7] fiRt WRle®m A e Fde Ao s 0ofs
7]of g-olslchBrower and Zar, 1977). E3t, 2} 2 A1G-3

of tfsto] ot & A = A5k A8l Ad=IE
o] gsto], Zt ARo| tigt FrhFEA]Sx(Shannon and
Weaver, 1949), ZjEot¥E, 4=, =S 45191
S (Brower and Zar, 1977), ¢]& o]-&3}o] Ao
o} Pt ol Yeplisich Sohtealee AR Hae
(T oo s PRz ATE YA THKrebs,
1985), AF A9 QP S FS 4= qlomH, o]F o]85
of AR TE 1|99 F P HlEe 4 ke BHS
7FX| 2 QItK(Park et al., 2001).

w3 7+ AEelel AR e] AU hetelan
AL AA]EHg e, Ordination 4] 7]H-S #-8-3}o]
ZAA| o o] AL X8 o Al g AEAolal A
U3 2 #ddstr] s CCA(Canonical correspondence
analysis) #2412 AA]5}4 ) Ordinatione 2t 12E 9
5, Fehio) AT BATtel At Bekels) Slat
HIH O 2 (Greig-Smith, 1983; Ter Braak, 1988; Yun and
Hong, 2000), CCA= &3} 3H4 o] A4HaA S B o=
#, g Hsto] wE F vhgol it 2AIEE dobr] 9
slo] ALz oj¢tti(Song et al, 1995; Yun and Hong,
2000). CCA 42 PC-ORD 5.17 L2132 0] 835}% o
o, AEALE e AR EERES Sl £ 70 AT
& 2 & Main matrixE 7} 771 AT Q] T244E
&3} al, Second matrix= ZF ZAFR| oA ZAVSE st ar
T, AAE, a9 59 YRS Data® Y
stol Bafsisicl.

4 a X
ZAap 4 st
1, E8AME U S-HHTM

AA| ZAMA A AT WA S 67 1525 197F
30}E 27THE ¥ 22TEF 02 SRIEGItHTable 1). o]=
SHFE A AlE 4,881 FF(Korea National Arboretum
and The Plant Taxonomic Society of Korea, 2007)2] 4.7%
of sfEE ). olF HAAES BAFAEL 543 1195
1533 30}5 20HF 3 176 27H(77.5%), DAA =] &
AGAEL 7} 204 26% 4T F 0EFR132%), 1
AA T 23} 445 5% F SEFTH2.2%), SR A= 43
94 13%F 3¥F T 16274(7.1%)°] =AM 344
=2 $]7]%(Endangered species, EN) 7|H%E, 7|AZE 25
T, FoF&(Vulnerable, VU) Ze|lge 1257, oFe4
Z(Least Concermned, LC) U], gliiAdu|Z 2R R Lo
Z SwFrao] YERHTE Nam er al(2016)2 53t -8
o] AlE/2 & 823} 2794 397F 201 S5HE 85F
42O BRAGT sgon, JFIANBe BE]



B 42 A AU ARFY JREY 301

Table 1. A summary of flora for the plants distributed in study plots

Pylum Class Fam. Gen. Sp. Subsp. Var. For. Taxa

_ Dicotyledoneae, 54 119 153 3 20 ; 176
Angiospermae Magnoliopsidae

Monocotyledoneae 7 20 26 - 4 - 30

Gymnospermae, Coniferopsida, 5 4 5 ) i i 5

Pinophyta Coniferophytae

Pteridophyta Pteropsida, Filicineae 4 9 13 - 3 - 16

Total 67 152 197 3 27 - 227
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Figure 2. Species-area curve between the present species and the number of plots investigated
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Aoz AREol, 28] AAYE F 17he] A4
2 LPro] Hri(Table 2). Joung(2007)& 2% A1 4]
A9 A ApREe AdUERY, SRR,
B 5o THReN, Agibrs BE ekl
o et $HES 7 etk B shgch £
Byeon and Yun(2016)& A2 A4o] Aeledolx] Algt
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PR AR AGER, AZRA L e AR
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FHURAYLL, ALUE2GLEALLYe] 5 67)
AUFFORE FHE 4 9l
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Table 2. Differentiated constancy table of forest vegetation

Community A B C
Group a b a b a b
Subgroup 1 11
Vegetation Unit 1 2 3 4 5 6 7
Altitude(m) 1,029 1,037 1,067 1,062 648 634 613
Topography MS,V A" MS usS MS, US  US R
Slope degree(®) 8.7 14.2 17.0 17.0 26.6 342 14.9
Bare rock(%) 0.0 31.0 19.6 26.1 21.0 18.5 12.1
Bare soil(%) 1.0 7.5 3.0 8.4 9.4 14.9 7.8
Litter layer(cm) 53 7.8 6.4 4.8 7.2 3.5 3.9
Coverage(%) tree layer 72.5 65.5 50.0 56.4 75.0 59.6 73.5
subtree layer 17.5 45.6 13.8 27.5 31.8 39.0 42.1
shrub layer 492 425 33.0 55.5 42.5 31.5 46.0
herb layer 76.7 57.5 41.0 40.0 31.6 29.2 34.5
Height(m) tree layer 12.2 12.7 14.0 12.0 13.9 11.5 13.3
subtree layer 7.3 7.6 7.9 7.5 7.8 6.7 8.4
shrub layer 2.9 34 3.8 4.1 2.5 2.8 32
herb layer 0.4 0.5 0.5 0.4 0.4 0.5 0.4
DBH(cm) tree layer 23.5 24.7 27.6 27.1 222 16.5 26.5
subtree layer 11.5 12.6 11.5 12.3 12.8 9.3 13.9
shrub layer 3.1 3.8 3.4 4.8 2.5 34 3.5
The number of present species 32 28 22 18 21 18 17
Relevé 6 10 5 11 16 13 10

1. Character species and differential species of Quercus mongolica community group ;

Quercus mongolica (AZH) V25 V24 V24 V35 Vi4 Vi3 Vi4
Athyrium niponicum (7]3LA}E]) V+3 V+3 V+2 V+1 I+1 133 oI++
Acer pseudosieboldianum (FHEU5) I++ V13 V+2 V+3 I1+1 I++ 122

2. Character species and differential species of Acer pictum subsp. mono community ;

Acer pictum subsp. mono (ILZ2|L}F) m+2 I+1 I[11 I11
Philadelphus schrenkii (11335 11 I+2 I++

Aconitum jaluense (F7-%) I++ M++ T ++

Pseudostellaria palibiniana (Z7]8%) m+1 V+1

3. Differential species of Lychnis cognata group ;

Lychnis cognata (SAZ) Vil
Geranium thunbergii (©]2%) V14
Impatiens textori (Z%-4) M-+
Vicia venosa var. cuspidata (F=2F) 2
Cirsium setidens (1121973 [T+
Meehania urticifolia (H7\E2) [T+
Corydalis ochotensis (=3 &5FH1) M++ I ++
Ulmus davidiana var. japonica (=5Y%) m13 [++
Veratrum maackii var. japonicum (&) m+1 [++
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Community A B C

Group a b a b a b
Subgroup i ii
Vegetation Unit 1 2 3 4 5 6 7
Pseudostellaria davidii (5Z27]H%) 33

Lycopus lucidus (£%42]) 22

Scrophularia buergeriana (B4) et

Amphicarpaea bracteata subsp. edgeworthii (M¥) 0 ++

Synurus deltoides (5>2]%)) O++

Rubus oldhamii (£E7]) +2

4. Differential species of Deutzia glabrata group ;

Deutzia glabrata (Z3H)) I11 I+3

Sambucus williamsii var. coreana (S&U5) I++

Angelica gigas (g I+1 [ ++

Adenophora triphylla var. japonica (Ztt]) I+1 Irr
Elsholtzia splendens (Z3F-5) I++ I+1

Actaea asiatica (*=F4F) I++ oI+1

Pimpinella brachycarpa (FFU-&) I ++ II++

5. Character species and differential species of Pinus koraiensis community ;

Pinus koraiensis (ArU5) m+2 Ir2
Spodiopogon cotulifer (715A) 13 +3
Carex okamotoi (A 2]HAIZ) m+3 13 [++

6. Differential species of Acer komarovii group ;

Acer komarovii (NS5 I ++ IV+2
Betula costata (AATUT) 12 I++
Pedicularis resupinata (%:°]%&) I++

7. Character species and differential species of Quercus variabilis community ;

Quercus variabilis (&35 IV+5 IV+4 V+2
Pinus densiflora (2U5) 133 I+4 I+5 25
Rhus trichocarpa (7)&4Y5) [++ o+2 I+1 m+2
Atractylodes ovata (+5) I+1 I+1 IV+1
Artemisia keiskeana (4-2Tj|4>) I++ m+1 m+1 m+1
Betula schmidtii (8725 122 V25 144

8. Differential species of Parthenocissus tricuspidata group ;
Parthenocissus tricuspidata (F7°|3=) I ++ I0++ o+1
Pyrola japonica (=54} o++ o++ [ ++

9. Differential species of Salix caprea subgroup ;
Salix caprea (ZFHE) o+1
Rhus javanica (FY) o+1
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Group a b a b b
Subgroup 1 i
Vegetation Unit 1 2 3 4 5 6 7
10. Differential species of Symplocos chinensis f. pilosa group ;

Symplocos chinensis f. pilosa (=HAHUF) Vi2 IV+3 I++ I+3 I+3

Astilbe rubra (l=F-2.5) I ++ V+1 I++ Mr+ I ++ I ++

11. Differential species of Lindera obtusiloba group ;

Lindera obtusiloba (’§73%5-) V+3 IV+1 m+2 V+3 V+2 V+2
Fraxinus sieboldiana (4]E3FGU5) [++ V11 V+2 m+3 m+2 IV+3
Rhododendron schlippenbachii (4% +3 V24 V24 11 0++ I+3
Ainsliaea acerifolia (&%) I+2 33 I+3 I+2 I+1 I11
12. Differential species of Hydrangea serrata f. acuminata group ;

Hydrangea serrata f. acuminata (A=) Vi3 m+2 133 I[+3
Magnolia sieboldii (SHe-2U-Th) I+3 V+2 m+1 11
Sorbus alnifolia (ZvU) o+2 11 o+2 I11

13. Companion species group ;

Polygonatum odoratum var. pluriflorum (G=4d) I+1 I++ I++ I++ +1 I+ II++
Lespedeza maximowiczii (ZZ42]) V14 m+2 [++ IV+3 IV+3 [12 [++
Carex siderosticta (AFZ) V23 V+1 IV++ V+2 I+1 m+3
Actinidia arguta (T}2)) [11 I+1 I+1 I++ I++ I+2

Carex humilis var. nana (7= 1E5A%) V+3 V14 V+2 V+1 V+1 I+2
Rubus crataegifolius (A7) V+3 m+1 I++ o++ I+2 [+2
Lysimachia clethroides (Z7}249) O+1 I++ I++ O++ o+1 I ++
Fraxinus rhynchophylla (233U 5) V+2 V+3 [ ++ V+2 I+1 m+1
Calamagrostis arundinacea (ANE) 122 m+3 i3 I++ I[11 V+2
Aster scaber (Z3) IV+1 I ++ [ ++ [ ++ m++ I ++ I++
Styrax obassia (ZFWUE) [++ I12 V+2 m+3
Rhododendron mucronulatum (ZH1'&)]) m+1 I+1 I+1 V14
Solidago virgaurea subsp. asiatica (1] <) I+1 I ++ I ++ I++ I++ [11
Betula davurica (B892 I11 I11 I12
Prunus sargentii (AFHUF) [11 m12 122
Osmunda japonica (11H]) I+1 oI+1 [ ++
Pteridium aquilinum var. latiusculum (2LA}2]) OI++ I++ I++
Tripterygium regelii (1] SZ&UE) 22 I+2 I+2 I+2 133

Tilia amurensis (3U5) 112 14 123 11 I[11

*The other 153 companion species among total of 228 species omitted.
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Table 3. Importance value of major species in each vegetation unit
. Species Layer
Unit — MIP
Scientific name (Korean name) T ST S H
1 Quercus mongolica (AZ2U) 70.4 24.5 6.6 0.9 41.1
Ulmus davidiana var. japonica (=545) 15.9 12.6 6.4 - 12.2
Fraxinus rhynchophylla (2345 6.9 25.2 1.6 0.6 11.2
Tilia amurensis (3)U5) 6.9 25.2 - - 10.9
Lespedeza maximowiczii (Z2#2]) - - 25.0 0.9 3.9
Fraxinus mandshurica (£ Y5) - 12.6 - 0.3 3.9
Symplocos chinensis f. pilosa (=HAHYUF) - - 11.4 0.3 1.8
Acer pictum subsp. mono (ILZAUYT) - - 5.8 0.3 0.9
Philadelphus schrenkii (13U - - 4.8 - 0.7
Eleutherococcus sessiliflorus (2735 - - 4.2 1.2 0.7
Carex siderosticta (NAFZ) - - - 8.0 0.6
Tripterygium regelii (7] 9Z&U5) - - 2.4 2.4 0.6
Geranium thunbergii (°|2Z - - - 6.5 0.5
Rubus crataegifolius (AFE7]) - - - 5.9 0.5
Lespedeza bicolor (#}2]) - - 3.2 0.3 0.5
Acer pseudosieboldianum (=) - - 3.2 0.6 0.5
Carex humilis var. nana (7)== 1E5AIXR) - - - 5.6 0.4
Pseudostellaria davidii (F271E%2) - - - 4.5 0.3
Athyrium niponicum (7] 1LA}2]) - - - 43 0.3
Artemisia stolonifera (%5->% 2 Y% - - - 33 0.3
Others(70 species) - - 254 53.9 8.1
Total 100.0 100.0 100.0 100.0 100.0
2 Quercus mongolica (AZUT) 51.7 11.5 1.3 1.7 27.8
Acer pseudosieboldianum (FHEU5) - 40.1 12.1 0.9 14.3
Tilia amurensis (3 U5) 22.5 9.0 0.8 0.4 13.3
Fraxinus rhynchophylla (23345 9.5 16.9 2.7 1.3 10.1
Sorbus alnifolia (ZH|L}H) 3.4 2.5 0.8 0.2 2.5
Symplocos chinensis f. pilosa (=HJAAUF) - - 14.9 0.9 2.4
Morus bombycis (AHELE) - 8.0 - - 2.4
Lindera obtusiloba (7545 - - 14.1 1.5 23
Rhododendron schlippenbachii (8% - - 12.5 1.0 2.0
Fraxinus mandshurica (E9Y5) 34 - - - 1.6
Cornus controversa (ZZ5) 3.4 - - - 1.6
Deutzia glabrata (Z73H)) - - 8.3 - 1.3
Magnolia sieboldii (SFe2UTH) - - 5.9 1.0 1.0
Hydrangea serrata f. acuminata (AF5=F) - - - 13.5 1.0
Tripterygium regelii (W) SZ2U5) - - 4.8 2.0 0.9
Lespedeza maximowiczii (Z242]) - - 4.6 1.7 0.8
Acer pictum subsp. mono (ILZHYT) - 1.9 1.3 0.4 0.8
Carex humilis var. nana (7= 1E5AIXR) - - - 8.3 0.6
Athyrium niponicum (7] 1LAF2]) - - - 6.7 0.5
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. Species Layer
Unit — MIP
Scientific name (Korean name) T ST S H

Calamagrostis arundinacea (“AN%) - - - 5.7 0.4
Others(78 species) 6.0 10.1 15.8 52.7 12.4

Total 100.0 100.0 100.0 100.0 100.0

3 Quercus mongolica (AZUH) 38.9 - - 1.8 18.1
Acer pseudosieboldianum (&) 13.3 21.2 13.9 1.8 14.9
Tilia amurensis (3 U5) 12.6 13.5 - - 10.0
Fraxinus sieboldiana (&EFYU5) 3.4 23.0 3.8 1.2 9.3
Rhododendron schlippenbachii (8% - - 453 1.8 7.1
Acer komarovii (A|SHE) 3.4 13.5 3.8 3.1 6.5
Betula costata (AASYE) 11.7 - - - 5.4
Magnolia sieboldii (SFe2U5H) 5.0 - 16.6 - 4.8
Sorbus alnifolia (ZH|L}H) - 15.3 - - 4.7
Tripterygium regelii (W) 9Z2U5) - 13.5 - 0.6 4.2
Pinus koraiensis (FHU5-) 8.3 - - 0.6 3.9
Lindera obtusiloba (735 - - 7.6 2.4 1.3
Ainsliaea acerifolia (S+E%]) - - - 12.1 0.9
Carex okamotoi (X 2])ALZR) - - - 9.8 0.8
Spodiopogon cotulifer (71EA) - - - 8.8 0.7
Actinidia arguta (t}2)) - - 3.8 0.6 0.6
Athyrium niponicum (7] ZLA}2]) - - - 6.5 0.5
Dryopteris crassirhizoma (&%) - - - 6.5 0.5
Sorbus commixta (U}7}=) - - - 6.0 0.5
Hydrangea serrata f. acuminata (A=) - - - 6.8 0.5
Others(29 species) 3.4 - 5.3 29.8 4.7

Total 100.0 100.0 100.0 100.0 100.0

4 Quercus mongolica (AZYUH) 77.6 25.8 2.6 1.6 443
Acer pseudosieboldianum (FHEU5) 3.8 25.9 14.1 2.5 12.1
Fraxinus sieboldiana (2EFHY5) 3.8 25.9 7.4 2.2 11.0
Rhododendron schlippenbachii (8% - - 34.7 3.0 5.6
Sorbus alnifolia (ZU5) - 16.1 1.1 0.6 5.2
Pinus densiflora (2U5) 6.4 - - - 2.9
Pinus koraiensis (BtU) 4.7 - - 0.9 2.3
Magnolia sieboldii ($FEfZUT) 3.8 - 2.2 1.2 2.2
Symplocos chinensis f. pilosa (=HAUF) - - 13.1 1.2 2.1
Tilia amurensis (TU5) - 6.2 - - 1.9
Lespedeza maximowiczii (Z242]) - - 6.2 5.1 1.3
Rhododendron mucronulatum (&) - - 5.1 0.6 0.8
Carex okamotoi (X 2]ALZ) - - - 8.9 0.7
Spodiopogon cotulifer (7]15) - - - 9.0 0.7
Lindera obtusiloba (R7545) - - 3.7 1.6 0.7
Carex siderosticta (HATZ) - - - 7.9 0.6

Ainsliaea acerifolia (4Z3) - - - 7.8 0.6
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. Species Layer
Unit — MIP
Scientific name (Korean name) T ST S H
Carex humilis var. nana (7}=%U1EAIZ) - - - 6.4 0.5
Calamagrostis arundinacea (“SN%) - - - 5.4 0.4
Athyrium niponicum (7] 1LA}2]) - - - 4.8 0.4
Others(36 species) - - 9.9 29.2 3.8
Total 100.0 100.0 100.0 100.0 100.0
5 Quercus mongolica (AZUT) 38.0 40.1 17.8 3.8 32.9
Quercus variabilis (Z345) 34.9 8.3 3.8 1.4 19.4
Pinus densiflora (2U5) 16.2 - - 0.6 7.5
Fraxinus sieboldiana (&=FHY5) - 14.5 8.7 3.9 6.1
Fraxinus rhynchophylla (Z3E3|UH) - 14.5 4.4 3.4 5.4
Styrax obassia (&Y - 10.3 2.8 0.9 3.7
Lindera obtusiloba (7345 - - 19.3 3.8 33
Lespedeza maximowiczii (Z2#2]) - - 10.9 6.4 2.2
Prunus sargentii (AFEILUT) 1.6 3.1 - - 1.7
Corylus heterophylla (7§95 - - 6.0 1.9 1.1
Symplocos chinensis f. pilosa (=HAHT) - - 7.1 0.4 1.1
Prunus sp. (U5 - 3.1 1.0 - 1.1
Betula davurica (B2 - 3.1 - - 1.0
Betula schmidtii (872U 2.0 - - - 0.9
Syneilesis palmata ($-AHE) - - - 10.1 0.8
Rhus trichocarpa (7245 - - 4.4 0.6 0.7
Carex ciliatomarginata (B ALZR) - - - 7.4 0.6
Spodiopogon sibiricus (£7]5A) - - - 6.6 0.5
Carex humilis var. nana (7} =Y 1E5AIZ) - - - 5.3 0.4
Acer pictum subsp. mono(1lZ 2|5 - - 2.0 0.4 0.3
Others(73 species) 7.2 3.1 11.7 43.1 9.4
Total 100.0 100.0 100.0 100.0 100.0
6 Betula schmidtii (3725 35.3 36.7 3.7 2.4 28.3
Quercus mongolica (AZUT) 18.7 29.9 10.5 2.4 19.7
Pinus densiflora (2Y5) 15.2 6.0 7.9 1.2 10.2
Quercus variabilis (Z345) 10.8 9.3 4.6 2.1 8.7
Prunus sargentii (AFEUS) 6.0 6.0 - - 4.6
Fraxinus sieboldiana (2=FHY5) - 6.0 7.7 2.4 3.2
Actinidia arguta (Th2)]) 1.8 6.0 3.1 1.2 3.2
Fraxinus rhynchophylla (33| UH) 3.5 - 1.3 0.6 1.9
Lindera obtusiloba (735 - - 9.7 3.9 1.8
Styrax obassia (&Y - - 10.1 2.1 1.7
Lespedeza bicolor (&) - - 6.4 0.6 1.0
Rhus trichocarpa (7&U5) - - 5.8 1.8 1.0
Rhododendron mucronulatum (F&3) - - 53 0.3 0.8
Athyrium niponicum (7] 1LAF2]) - - - 9.5 0.7
Tripterygium regelii (7] S&U5) - - 43 0.9 0.7
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. Species Layer
Unit — MIP
Scientific name (Korean name) T ST S H
Carex siderosticta (HAFZ) - - - 8.1 0.6
Lespedeza maximowiczii (ZE#2]) - - 3.7 0.3 0.6
Hydrangea serrata f. acuminata (AF5=F) - - - 5.0 0.4
Carex humilis var. nana (7}=U15AIZ) - - - 4.5 0.3
Others(67 species) 8.7 - 16.0 50.7 10.6
Total 100.0 100.0 100.0 100.0 100.0
7 Pinus densiflora (2=U5) 45.4 8.9 1.5 1.6 24.1
Quercus mongolica (AU 25.8 28.7 4.5 4.6 21.8
Quercus variabilis (&%) 11.6 19.2 1.5 1.4 11.6
Fraxinus sieboldiana (4]&3F3UH) - 14.4 12.6 5.1 6.7
Styrax obassia (25U - 8.9 10.3 2.7 4.5
Rhododendron mucronulatum (&) - - 24.3 7.2 4.3
Betula davurica (9524 3.3 8.9 - - 4.3
Betula schmidtii (3725 7.2 - 2.7 3.2 4.0
Lindera obtusiloba (7145 - - 15.4 5.8 2.8
Fraxinus rhynchophylla (Z3F3|U5) 3.3 - 3.4 2.7 2.3
Acer pseudosieboldianum (§HEU5) - 5.5 1.5 0.4 1.9
Prunus sargentii (AFEILUT) - 5.5 - - 1.7
Rhododendron schlippenbachii (8% - - 4.6 1.6 0.8
Lespedeza bicolor (#}2]) - - 4.0 2.2 0.8
Rhus trichocarpa (7)) - - 4.6 1.8 0.8
Carex ciliatomarginata (BHALZR) - - - 7.9 0.6
Carex humilis var. nana (7} =Y 1E5AIZ) - - - 7.6 0.6
Calamagrostis arundinacea (“AN%) - - - 7.9 0.6
Rubus crataegifolius (A2 7)) - - - 3.5 0.3
Atractylodes ovata (5) - - - 34 0.3
Others(44 species) 33 - 9.0 29.4 5.2
Total 100.0 100.0 100.0 100.0 100.0

*T : Tree layer, ST : Subtree layer, S : Shrub layer, H : Herb layer, Unit 1 : Acer pictum subsp. mono community -
Lychnis cognata group, Unit 2 : Acer pictum subsp. mono community - Deutzia glabrata group, Unit 3 : Pinus koraiensis
community - Acer komarovii group, Unit 4 : Pinus koraiensis community — Pinus koraiensis typical group, Unit 5 :
Quercus variabilis community - Parthenocissus tricuspidata group - Parthenocissus tricuspidata typical subgroup, Unit 6 :
Quercus variabilis community — Quercus variabilis typical group.
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Uehdl o, 1 ofof A2|tiAtz 8.9%, Az 7.9%, T
3 7.8%, 7H=UTEAR 6.4%, AANE 54% 59 Lo&
Lrebg

[} o

SAAE A EY, AZUYRTE 329%2 7 =
2 N HAE vERd e, 11 ejof R 19.4%,
AU 7.5%, EFEUE 6.1%, EEY U 5.4% 59
¢ &2 UEhylt w539 H$- AZURTLE 38.0%2 7HY
E2 FOXE BeoH, 1 9o R 34.9%, AU
16.2%, Yt 2.0%, APEUR7E 1.6% 52 0= e
Witk ofu S0l A9 AU 40.1%E MY B2 8
AE BYlow, 1 o AEF et S uRrt 2zt

14.5%, 59U 10.3%, 23U 8.3%, AFRIUH-&
U R 2H2) 3.1% 2 eyt BE20] A
AT 193%2 7MY 28 ZaxE Yepjion,

Qlof| AZRIEE 17.8%, Z=RE] 10.9%, 2] EZa|LHE 8.7%,
PR 7.1%, AR 6.0% So8 Vet 222
o] Ao oA}Eo] 10.1%E 71 =S F23E YEhio
o, 71 9o AR 7.4%, 2724 6.6%, 22K
6.4%, 7F=A 15 R 5.3%, AEFYUT 3.9% 59 %
S 7 UeEyt

6) AMErY| B(AZLIRRRIZ-BALIRZA-TR0|Y

M o i

3 W, By 283% = 7HY
=2 BAHSAAE HEon, 1 e Al
19.7%, 2U5 10.2%, 23 8.7%, APHUR 4.6% 59
=02 Yttt wE5o] 49 wgdytrl 353%2 7Hg
E2 SAXE BHelon, 1 Qo AIZUE 18.7%, AU
15.2%, S35 10.8%, APHUF 6.0%, EFU- 3.5%
59 o2 YT ol EEo] 49 drdUEIt 36.7%
2 7MY 2 S8AE Bylon, 1 Qo] AZUE 29.9%,
= 9.3%, AEFE v Aav ARV o 7 2kt
6.0%= YEtth #5359 49 AZURE7E10.5%2 7}
=2 SaAE Uehdlon, 1 9o Z5uuE 10.1%,
AR 9.7%, 2UE 7.9%, AEFHUE 7.7%, A
6.4% S0 eRtth 2EZ0] Ao a7t 9.5%2
T =2 F82E UEl e, 11 9of tiAkx 8.1%, Al
= 5.0%, 7H=QAI5AE 4.5%, AT 3.9% S9] &0
2 YehgTh

2 AR W 1S 35.3%, ofalEg: 36.7%,
HEZ 3.7%, 2ES 24%E et Biguis Eqko]
LEE 0] Sl 3t Adskgoprt AEo] & o)F=
oFs~o]m(Korea Forest Service, 2010a), AT 6(=F 3
Hae-gAo|gaZi- S EAT)S R rE S8t
I QAR IEST RSO AU, S v
3 FaA7F WA YR 5 AU, S5 ogt
o7} o]Fojd ALE AlmHIh

7) AMES] 7(MZLRRRR- 2R IR RS Eh e
HEZ; ZATS 10)

AFAU AR S AR, 257} 241%E T 5
© PFPUYSHAE thepon], 7 9o AZHE 218%,
=R 11.6%, 2EFeUE 6.7%, HE5WHUE 4.5% 5
o 202 et WEE B9 AU} A54%E 4G
2 FRAE BYom, 1 oo AZE 25.8%, FHL

11.6%, MPELFR 7.0%, B Bubeh R 24
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Table 4. Species diversity indices of each vegetation unit
Vegetation Unit H' Hmax' I 1-J'

1 2.353 3.445 0.682 0.318

2 2.248 3.305 0.678 0.322

3 2.130 3.079 0.690 0.310

4 1.775 2.867 0.620 0.380

5 1.736 2.997 0.576 0.424

6 1.634 2.843 0.565 0.435

7 1.645 2.803 0.581 0.419

* Unit 1 : Acer pictum subsp. mono community - Lychnis cognata group, Unit 2 : Acer pictum subsp. mono community -

Deutzia glabrata group, Unit 3

. Pinus koraiensis community - Acer komarovii group, Unit 4

. Pinus koraiensis

community — Pinus koraiensis typical group, Unit 5 : Quercus variabilis community - Parthenocissus tricuspidata group -
Parthenocissus tricuspidata typical subgroup, Unit 6 : Quercus variabilis community — Quercus variabilis typical group.

W7 242 3.3% = et ofailsgo) - Al
7} 287%2 7P w2 HaAE Blon, 11 9o Fiht
5 19.2%, A= uT 14.4%, S5urauba2etg
W7L 212 8.9%, S UF AP USRI Z42F 5.5% R
UERT IE5-9] 79 Xgei7t 243%E 7MY =2 58
A5 yepdlon, 1 Qo A7 15.4%, A U
12.6%, Z-5WU5 10.3%, d23} 24571 22t 4.6%,
AZAYFTY 45% 502 YEePgTh 2259 - AAME
I AT TO%E 7MY =2 F8AE UEler, 11
Qof| 7F=ATEAE 7.6%, Wl 7.2%, 7T 5.8%,
2 EFYUE 5.1%, AZUTE 4.6% 52 +22 el

4,

O

CYE

Apmpelata] ol wek e Aol
Hamel SR SO YA Fere)
Sfato] FTRPE(H), HhFehE(Hmay), FAHEC),
HE(-P)E BA% AvHe that 2ek(Table 4).

FUFE A5l AN I(DEZAGRFLFARD),
AYES] AALEA T LB R D), AT I
S ASUR) ] A4, ARRY SR AR Hl3)
FAF0 Frhopest B ekt 202 waE gt of
L= Shin and Yun(2014)2] A|350] 49 8444 Abwl
stof e ZHE4TE ErHs A, Lee ef al(1996)0)
AbRELE A1) HSte] ASR Y FrikEst ) et
wehs Baeh Axstech @ o) ol o) $slef o)
£ o] 271979 YEe Belxel BH(EUF) HSE
F)o] FEAAA PR 5 FUOE 13 HA] o]
SolA sg7ke] AEA golo] FU A Wkt
(Park et al., 2001; Cho et al., 2012). T3t A= FLo]

2 FYUSE oy el =28 Ao Brhsela
(Cho er al., 2012). ¥ AFH FAE A5E HHH o=
0565 oJ 0.2 el WA RE FUT oy el
of Qi Ao Ak EFF Whittaker(1965)% 57
57} 03 ol5HY wh o] Fol, 03079 1 2~3%,
SHETL09 oYY 1 150] SHFL ol 2Tk O
], 2 Aol A ST A5l 0.310~0.4352 2~3%0]
St Qs Aoz ekl

2 AEele} B aclate] ATUAE B4 S5
of S, A%, WS AX el 93] BT Avhe
okt 2ot
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Figure 10. Canonical correspondence analysis(CCA)

ordination diagram showing vegetation units and major
environmental variables(arrows) against the axis 1 and
axis 2(Cutoff R* = 0.200, M : Acer pictum subsp. mono
community - Lychnis cognata group, [ : Acer pictum
subsp. mono community - Deutzia glabrata group, A
: Pinus koraiensis community - Acer komarovii group,
A Pinus koraiensis community - Pinus koraiensis
typical group, @ : Quercus variabilis community -
Parthenocissus  tricuspidata group - Parthenocissus
tricuspidata typical subgroup, O : Quercus variabilis

community - Parthenocissus tricuspidata group -
Sarlix caprea subgroup, Quercus variabilis
community - Quercus variabilis typical group)
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