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Abstract: Phyto-sociological methods were used in this study to assess the vegetation structure of a forest stand
at Mt. Goehwa in Sejong-Si with the aim of providing vegetation information for urban forest utilization and management
plans. The actual forest vegetation was classified into two types of community groups (Quercus serrata-Lindera obtusiloba
and Coreopsis lanceolata community groups) at the highest hierarchical level. The Q. serrata-L. obtusiloba community
group was classified into six units, which included artificial forest and natural forest vegetation. Artificial forests were
classified into three communities (Pinus rigida, Castanea crenata, and Robinia pseudoacacia), whereas natural forests
were classified into three communities (Quercus variabilis, Quercus acutissimaa, and Pinus densiflora). The Coreopsis
lanceolata community group, which exhibited vegetative characteristics of urban forest edge areas, was categorized into
four units. The urban forest edges were classified into four communities (Indigofera bungeana, Lespedeza bicolor, Amorpha
fruticosa, and Lespedeza cuneata). Accordingly, the vegetation structure of Mt. Goehwa was categorized into 10 vegetation
unit systems. An importance value analysis showed the highest importance value for C. crenata at 6.7%, followed
by P. rigida at 6.4%, and R. pseudoacacia at 6.3%, indicating that the ecological impact of plantation species can
be significant on Mt. Goehwa. A community coefficient of similarity analysis revealed that the artificial and natural
forests had similar species compositions; however, both forests differed from the urban forest edge. This variation
was further confirmed by Detrended correspondence analysis(DCA), with similar results. Canonical correspondence
analysis(CCA) showed that the artificial forest and natural forest community types were positively correlated with altitude,
bare rock, and the present species. By contrast, the urban forest edge community types were negatively correlated
with these factors.

Key words: urban forest type, vegetation classification, forest ecology, phytosociology

M B AR EAR o E Q7L Ze A EH AL A -

vt EARIGEE 92%, A WA HAAIHZA ] 26%E A;

Seluehs 1960\T) o F FAT ARITS} EAHE Ao} 9lo] EAIS SaekA(terminal stage) 2 15
thar 8 4= QtKwon, 1998; Kim et al., 2003).

* Corresponding author ZAIRIS] g 2ol FAYE AL o 7FAIREe] Folde
E-mail: cwyun@kongju.ac.kr _ -
ORCID @ et =257k etk =87 FU1ekglon, AxAow
Chung Weon Yun (@ https://orcid.org/0000-0001-7048-6980 EA=A] s Ak FAUo] sojutal gk Kol A

51



52 FRELIMRRL R & 5

% ulEA A7 %3 A wA% 24 5 L
AR S AT Siste] TRelretE FEskT
Qon IFAE ZAES Fa TJdglZaan 2 W
S ARl QIth(Park et al., 2014; Kwak and Park,
2022). BARS EAAGY S SJulste, Sk}

£ TAAZ AN, Azl whe gl Aodd A
oA Fule] WA-FF A L A P ARLE 5

& dlstel 2 WS £ 2AR02 Foi3taL o
th EASL ABTIPAT ORI EE AAHZA ] Al
3 715 QAR vk Aobrl Hel ARl F4
o] g7ko] Hojxm A2 PALS AFHIL $49

=
ok AR AR 5 thokgt 71%o] tk(Shin et al.,
[e]

2003; Byun and Kim, 2010). =A]%S E351e] TAl=
A =AY Aol A FAE skl B BAZ
ol

2 AFHAR]D AlSE-—AAA(0] 8} AlFAD= -2
Lpeke] gz Q] WAHEAR 20124 7ol HHFAHEF
EAEIEEADE SR o ZATNEAA 5 2 g
s Pz 917t 20303744 AlLE ootk AlE
/\] o1 2012 &W A 119 oA 2023 o&5Y
39nF o IA Frkskelom, E/\]Q Wz E3} wE A
}’05‘}_’ ok AlEA1e] EAEE RS = Q1o o]y

2%t NS of g ZAEA o AHT 4= Aok mhzk

]i TA R Z7FE 013t A HW Wit mA YA
FAIZ oo 4= Qlow, AlFAl EAISIe} AR 24
AFoA FEEAE FHCE TR BAG9H =7t
=7 Wt Qrka d+ItHKim et al., 2014).

EAJR] 9 gEH@r de LEBHA] 942 EAITNEe] A%
Hobd A 9 et BARE O] ASsl 2 AlEtol
u}3] = o] 5/\1?—‘—4 /\uqz Y dS A=A BErkLee
et al,, 1993). T3t A2 WS 3)éof tfjste] EY
= A 259 uE} Sy APFAF o] A
do] AL Qltk. AyH oz ALY AE 29
gt F2E 7HAA HH AErerd ol aE il wedtE
%o] = 9287} =rkKang et al, 2017). TehA] EAES
Ho} & o] gs17] fiste] AE|shA HIwb4lo] Ha sy
AE A 77 2o A 9e BASAY $EH4A 52 5
3t g e 2L =rEol $HoH(Sung and Hwang,
AETIoFA (biodiversity) & BAl= EA]X]
o9 }%]EH@ =He 1 d|oF 3}9(Cho and Lee, 1993),
&= A< % U el dE0 AR E ot

=31 AFAgh o] duke A 24
o] %B_?‘J‘}E}(Lee et al., 1993).
EAg AH A AAts gl

_\; r°“ OIN

AP oigton, 4ty

A3 A1 (2024)

A ol BWeE At WHFHA] EAJS(Park and
Yun, 2009), th-3g Al SFARE-(Oh et al., 2019), AJ&A]
=1 EAJE(Ro et al., 2015). 3F5FH9A] EA]<(Lee and
Oh, 1995), FARFAA] 354K Cho et al., 2016), 24HFS
A] AIEAKO et al, 2020) = T)EAQ] AL A7} 23
=St Aﬂﬁ“‘—*lL 20059 YEEAA Y 27|HA T

TRE 9 JaL ol T molg flsto] el e
st 5 F8 A4S FA0R 3 AEA W ARAPL

AP Ao, 57 7419 A& HKim et al., 2009), AlE
9] T2 EXKSung and Kang, 2020) 97 &

IR E wAAEA = 51
., 2016; Kim et al., 2023) AR J,‘—TLZ:(vegetatlon structure)

% 714 QIR), Bkl 1]

L& AEZ Az & B2 $F

i:I

73
O R 1*@%4 olofel
QITHYun et al., 2011; Lee et
al, 2017). AQTZ ARE 7|EA 07 Jj =X 9]
A B ojof 3}l H(Cho and Lee, 1993; Lee et al., 1993), o|&
Eoto] Ao r MYE =A=A 249 HERekS
AAIE 4= TtHOh and Lee, 1993).

AEA1E] T8 Tl SoAE 3k A J4l &
Ab Hazstat o] ARARQl A1y EAjgzo|H, HHito] 9
A%t AIFA] W5 FEEA 4FSHOoR WSAY,
ATFAI, At Aol gRtE o] Qioh 3 HEAh =4
Ah & T AR EY SARRTE o] g4 E ] Qi
ehtsto] 2 EAIRIE] o] §Eo] w5 AR dtE S
oh webA] & At AlSA BAs kS e R
AT RE FASHL, AEA E4E k] EA%Y
AAAQ ejet BdS 91k st JRE AlFatL
A 43P = it

] 7]

VERIET

1. ZAX| 74E

H oA gfAarx] 9l 7 3HAH201.2 m)S E¢ 36° 29' 16.8",
127° 18 41.7"0] 9)X]3}1, ALTALA 7 Eakel A
3 Ao YRR B4 Sew szeke Huby
Fo & o|FojA tiMoon et al., 2017). I 3HAF A
19 75 e, 0] B Aole] £3 1Y
AH259.8 m)T} A AK182.] m)L UpEEE, GEo 2L

e

DL Oﬁ.

> off toh ofN o
rlo ot



AISA FePiE mAszo] A= 53

HBHAK162.5 m)Tk ATIAH247.3 m), RO R WAt itk & 387)9) AR (Figure 2), AN 27]% 20mx

(182.1 myo] F={AaL k. 20mE SHPoL), YR 2 U PEAYE $u2 us)

A gAet I AlEAl S 71BEAY L o] SmxSm, 10mx10m FO] RARE 2715 A8kt <
10 7H2013~2022) 7]AA}E(Korea Meteorological Ad- Bforest stand)S 3}L}o] FAFQ| 2 HA5lo] mE= o}
ministration, 2022)5 ©]-&3}o] 7] & X (climate diagram)=- WNEZE HEE xH=0g =95 JLHESFgth T Z)
21243+ AIKFigure 1), A 7|22 12.6°C, ABF7344 SHEE Sdske 2e F4F5Y 9% =(dominance) 2}
e 1,207.1 mmo]glown, ZrpaFo] o] 7, 8o % (sociability) S ZAVEFAIL, ZF 290 oHE Haa
ASH A E=3F 7HE B2 Fo] dBt a2 31 98, B, BAFIAAS 2A 5] 7|28t A
3°C, 7MY 2 99 gt HA7]22 -15.5°C, A ez, U9, sl E 52 GPSMAP 64s(garmin) 7

=
178 304°C, AHHAYIL 204°C2 btk Walter Bl ALgStol ZASIATE 2 2AKo] AT FHEL
et al. 1975, 4} G Gl ol Ao HFoIN FHSIE S U0 s, sholo] ofelg 3

[e)
Aol #JA5kaL(Shin and Kim, 1996), %?74]5% R < ARJste] AN FHE o m ERet F8e X85t
olto]| 43} H(Lee and Yim, 2002), A &7] A = (bio- At A EETHLee, 2003), L5 “EHEﬁ(Yun, 2016)
climatic division)+= g2 U&& o —w—o]—ll] jEA 713 L 71Eo R Flgon, Yye AVEFAEEE(Korea
9] EAS 7FAItHKim, 2004; Kim and Lee, 2006). Forest Service, 2022a)3} =7 &5 A 4 A B A A E|(KFS,

2022b)S 7|20 T AH8t%T).
2, AL Y 2AEHH

1) AR 2) EAE

Qo) ZARE WS Aolo] ARAAS TAoR  ofelxAE Bl S AHARE U2 2wl
20234 5YEEE 9L7FR] AR ZALS Y sFHon, A TF-82317] €)3}o] Ellenberg(1956)2] 3= Z}HH(tabulation
Z A= Z-M(Ziirich-Montpellier) 8tiako] Al EA}3]812 | method) & 2 A~H(raw table)S 2}AJskaL, ZF £2ho] A1AY

WH(Ellenberg, 1956; Braun-Blanquet, 1964)°f w2} 4~345} FZE glolslr] Y5Fe] MS-Excel2 o]-838F0] Arate-A

°C A r mm
a b c d
Geumnam 27m 12.6 1,207.1
q [10] - 300
e 39.4 g
f 31.8
- 100
- 80
¢ 5
g L 60 E
o 2
£ 2
2 a
L 40
- 20
0
| -15.5
m-20.4
" -20

Figure 1. Climate diagram of Geumnam for recent 10 years (from 2012 to 2022).
a : Station name, b : Height above sea level (m), ¢ : Mean annual temperature (°C), d : Mean annual amount of precipitation
(mm), e : Absolute maximum temperature (°C), f : Mean daily maximum temperature of the hottest month (°C), g :
Number of years observation, h : average monthly precipitation exceeding 100 mm (black area), i : Monthly means of
precipitation (mm), j : Monthly means of temperature (°C), k : Humid period(lined), | : Mean daily minimum temperature
of the coldest month (°C), m : Absolute minimum temperature (°C), n : Months with mean daily minimum temperature
below 0°C, o : Months with an absolute minimum temperature below 0°C.
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Figure 2. The survey plots of this study (Mt. Goehwa).
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Table 1. Differentiated constancy table of forest vegetation.

Artificial Natural Urban
Forest Forest Forest Edge

Pr Cc Rp Qv Qa Pd Ib Lb Af Lc
Altitude(m) 943 773 772 1458 87.5 117.0 53.0 52.5 46.0 56.0
Slope degree(®) 146 11.7 124 17.6 188 175 175 225 5.0 20.0
Bare rock(%) : : : 6.0 2.5 : 7.5 : : :
Bare soil(%) : 0.8 : : : : 150 5.0
Litter layer(cm) 33 23 22 24 40 35 03 20 03 03
Coverage of tree layer(%) 84.0 85.8 88.0 83.0 83.8 775 : :
Coverage of subtree layer(%) 58.0 38.8 413 40.0 61.3 60.0
Coverage of shrub layer(%) 38.5 52.5 37.0 47.0 48.8 350 55.0 90.0 20.0 15.0
Coverage of herb layer(%) 19.5 425 66.0 22.0 23.8 40.0 70.0 41.5 90.0 90.0
Height of the tree layer(m) 155 140 134 148 175 13.0 - : : :
Height of the subtree layer(m) 83 73 7.5 10.7 11.8 8.0
Height of the shrub layer(m) 35 35 37 41 49 25 13 25 40 20
Height of the herb layer(m) 02 03 04 03 03 03 05 04 10 08
DBH of tree layer(cm) 23.6 150 15.0 212 250 22.0 - : : :
DBH of subtree layer(cm) 96 85 9.0 9.7 120 10.0
DBH of shrub layer(cm) 36 37 41 36 28 30 06 25 30 1.0
The number of species(n) 23.0 232 242 20.8 293 22.0 12.0 225 29.0 16.0
relevé 10 6 5 5 4 2 2 2 1 1
1. Character species group of Mt. Goehwa;
Cocculus orbiculatus (YYo|d =) H [V Voo Ly IV 44 24 . 24 1
Zanthoxylum schinifolium (AtZ45) H | 0L, MLy I Ly 40 24 : P W
Persicaria senticosa (W =22 7}) H | L. L, Ve, - 3 244 : 24 L
Phytolacca americana (1]=+A}2] &) H Ve, IV - 340 244 . 2 1y 1
Oplismenus undulatifolius (52 7\%) H|Vs, Vau Vo I 45 2n . 24
Rosa multiflora (B dZ) H| L L+ L, Ls 34 24 . . 1ot
Commelina communis (5r2]%%) H | I : I . 3. . 200 24 1
Humulus scandens (B8 =) H | L. L., - 2t . 20 20 1y

2. Character and differential species of Quercus serrata-Lindera obtusiloba community group;

Quercus serrata (Z3U5) T2 | I, I I It : 21

S [V I, I L. 34

H | I+ 1Ly Iy L 24 24
Lindera obtusiloba (R 73 5) S |IVa Vo L Vo 4, 2p

H|IVe, V. L. IV, 4. 2.
Lindera erythrocarpa (8] E15) S| Ly In . 10 . 2

H |, L., L. I, 4, 2.
Lindera glauca (ZrEjUH) S L4 . | P R T

H | L+ Ly Iy L 24 24
Diospyros lotus (IL-8-1}5) T2 | I, - 0,

S | 1L, Iy : I+ 342 25

H | Il Oy e e 3400 24
Prunus spp. (U535 T | I

T2 | Iy 1 : I, 3102

S |V i - MLy 4 2.

M Iy L IV 34 244

Quercus aliena (Z3UH) T1 | 1, . . . 20
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Table 1. (Continued)

Artificial Natural Urban
Forest Forest Forest Edge
Pr Cc Rp Qv Qa Pd Ib Lb Af Lc
T2 | Iy : L
S | Iy IV Ia I 34
H| L Is L.+ L. 34
Acer palmatum (GFU5) S I ) P U i
H | I+ I+ s Iy : 244
Corylus heterophylla (7 4 U5-) S| L Mp : L+ 30 2n
H 1L, 1L, 244
Ginkgo biloba (&PUH) H | L+ Ix Lo 24
Acer tataricum (A5 H| L. L& L N
Akebia quinata (253 =) T2 Ly Ty
S I, Iy 24t
H| L+ V. IV 24t
Rubia argyi (ZFA4Y) H : Lo 1L, - 2t
Parthenocissus tricuspidata (B3| 3 =) Tl : . : )
T2 | Lt ) F
S | P 200 244
H |1V DLy Iy I 4. 24
Smilax sieboldii (37X G =) H|Vy o,y ILe I 44 2y
Smilax china (73 7] 23 =) S| Li IO I
H | L. Ly Ly Ly 34
Calamagrostis arundinacea ("3 &) H| L L I - 200 244
Dryopteris chinensis (7}+=%4 &A1) LAFE]) H [, Vi ILe Vo 34 24
Phryma leptostachya var. oblongifolia (I}2]&) H | L. 1l e 24
Quercus dentata (B ZU) S| Le Ls  Le Iy
H 244
3. Pinus rigida community;
Pinus rigida (2]7]ckAL5) Tl | Vs : I : 3 2»
T2 - : 2
H | I+
4. Castanea crenata community;
Castanea crenata (r15) Tl . Vs : I 4o
T2 Vi3 | I | - i 25 2n
S Iy | IOy, | O, Iy 34
IVy | V4 : : 30 2+
5. Robinia pseudoacacia community;
Robinia pseudoacacia (O}7HA| L) Tl I, Un | Vs | Iy 3
T2 My In | IV : 4y 21
S Iy I, | Iy : 4, : : : : 1n
IV, e | e | Ol 34 24 : : : 1n
6. Quercus variabilis community;
Quercus variabilis (=Y T1 . . . Vis | 22
T2 1y : Iy | HOIp : 25
S My, IIs IV
H I+ I+ Lo | IO : : : : | |
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Table 1. (Continued)
Artificial Natural Urban
Forest Forest Forest Edge
Pr Cc Rp Qv Qa Pd Ib Lb Af Lc
7. Quercus acutissima community;
Quercus acutissima (%52 U5) Tl Hp Hp n p | 4s 2»
T2 Iy : Iy 20 | 2»
S I L+ IIn In 2»
8. Pinus densiflora community;
Pinus densiflora (415 T M L, I Iy 2y
T2 : : : Iy 2 :
9. Character and differential species of Coreopsis lanceolata community group;
Coreopsis lanceolata (Z27=) H 20 20 la 1y
Artemisia indica (%) H 21 22 1 1y
Metaplexis japonica (8+F712]) H 24+ 20 le 1
Rhus chinensis (&%) S 2 L
Hemisteptia lyrata (XA 7l) H 21 .
Aster tataricus (7 1]F]) H 244 j.
Chrysanthemum boreale (AF=F) H 244 Lt
Clinopodium chinense var. parviflorum (5%°|2) H LA W
Arenaria serpyllifolia (W] Z0]Z}2]) H 24 2:;
10. Indigofera bungeana community;
Indigofera bungeana (-3 °F%) S 25 | 23 1
H 24 21 L
11. Lespedeza bicolor community;
Lespedeza bicolor (R+2]) S 20 | 25 | 1
I | . 211 L
12. Amorpha fruticosa community;
Amorpha fruticosa (ZA| 8] 4&-2]) S 1y
Lis
13. Lespedeza cuneata community;
Lespedeza cuneata (W]4>2]) H L. 20 2u g
14. Companion species group;
Elaeagnus multiflora (ZX.24) S
H 244
Conyza canadensis (&%) H Lis 3t Su
Rubus parvifolius (85 7)) H I 5.4
Chenopodium album var. centrorubrum (Y4 ©}5%) H 3,
Alnus incana (22 U5 T2 . I
Fraxinus rhynchophylla (39 U5) T2 . I 3,
S 3:3 3u
H 34
Parthenocissus quinquefolia (U] =g o] =) H 24
Youngia japonica (¥L2]4jo]) H : : Iy 3n
Alnus firma (APY2-2]) TI : 211
Rubus crataegifolius (AF'E7]) H . I L 34
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Table 1. (Continued)

A3 A1 (2024)

Artificial Natural Urban
Forest Forest Forest Edge
Pr Cc Rp Qv Qa Pd Ib Lb Af Lc
Isodon inflexus (AF8F3}) H L. 2t
Morus bombycis (AHEUT) T2 I
S I, 1L,
H L+

* Omitted species(90 taxa): Ailanthus altissima (7}, Rubia cordifolia (Z#HAEFAY), Galium spurium var.
echinospermum (ZHARBZ), Chrysanthemum indicum (34=%), Diospyros kaki (YUY, Athyrium niponicum (7] LAF]),
Forsythia koreana (7W2)), Elymus tsukushiensis var. transiens (7\'Q), Pseudostellaria heterophylla (7\8 %), Carex japonica
(WA B ALR), Agrostis clavata var. nukabo (A ©)2}), Crepidiastrum sonchifolium (115M|7]), Dendranthema zawadskii var.
latiloba (-2 %), Bromus sterilis (7}FeFAHE), Solanum nigrum (7Y}, Draba nemorosa (ZEThR)), Trigonotis
peduncularis (Zv}2]), Pyrola japonica (=39, Symplocos sawafutagi (=AW UT), Celastrus orbiculatus (=213 ),
Clerodendrum trichotomum (72173, Ulmus davidiana var. japonica (=555, Zelkova serrata (=E|U5), Maackia
amurensis (CFEU), Allium monanthum (232, Oenothera biennis (20| &), llex macropoda (WAL, Artemisia
sacrorum var. iwayomogi (Gl 9] A|7]), Polygonatum odoratum var. pluriflorum (5=4d)), Wisteria floribunda (%), Sambucus
williamsii (BZU5), Elacagnus multiflora (5 5.215>), Imperata cylindrica (%), Conyza canadensis (%), Rubus parvifolius
(HAE7)), Chenopodium album var. centrorubrum (Y80}5), Alnus incana subsp. hirsuta (2 2UT), Fraxinus
rhynchophylla (B3FH W), Parthenocissus quinquefolia (V=201 Q ), Digitaria ciliaris (812§ 9)), Athyrium yokoscense
(W LAVE]), Rhus chinensis (FU5), Youngia japonica (FEE|¥WY0)), Alnus firma (APSL-2]), Rubus crataegifolius (AFE7)),
Isodon inflexus (AVRYS)), Morus bombycis (AFELVEY), Artemisia montana (AY&:), Zanthoxylum schinifolium (AFZ ), Vicia
sativa (7ZF), Atractylodes ovata (AY3), Ageratina altissima (X% e&ZUE), Smilax nipponica (AQUE), Picrasma

AR

quassioides (2B UTL), Achyranthes bidentata var. japonica (2F-5), Quercus mongolica (A UE), Aster yomena (4257
o)), Ixeridium dentatum (&8V}3), Chelidonium majus subsp. asiaticum (°)71%5%), Carex hakonensis (Of7|HEAL=R),
Miscanthus sinensis var. purpurascens (M), Vicia tetrasperma (2R 7145), Cirsium japonicum var. maackii (%733),
Eleutherococcus sessiliflorus (22T UY), Lactuca indica (%115 7]), Rudbeckia bicolor (37 1=F), Clematis terniflora
var. mandshurica (2-0}2), Crepidiastrum denticulatum (©|35W 7)), Albizia julibrissin (RFHAUT), Callicarpa japonica (R
W), Sibirotrisetum bifidum (YA H), Cerastium holosteoides subsp. vulgare (AU E=UE,), Spiraea prunifolia (ZE),
Boehmeria spicata (Z7QUT), Callicarpa dichotoma (Z2YUTY), Taxus cuspidata (75), Rosa multiflora (A2, Ulmus
parvifolia (F=5YT), Zanthoxylum piperitum (ZIUYT), Pueraria lobata (%), Spodiopogon sibiricus (Z7]SA)),
Cynanchum wilfordii (£2%), Ampelopsis glandulosa (B7WWH ), Trifolium repens (E7E), Aria alnifolia (BW|U), Celtis
sinensis (Y U), Poa sphondylodes ((£0VE), Euonymus alatus (SHU5), Buxus sinica var. insularis (3]%F%), Chenopodium

album (B ol)

* Note. Pinus rigida community; Pr, Castanea crenata community; Cc, Robinia pseudoacacia community; Rp, Quercus variabilis
community; Qv, Quercus acutissima community; Qa, Pinus densiflora community; Pd, Indigofera bungeana community; Ib,
Lespedeza bicolor community; Lb, Amorpha fruticosa community; Af, Lespedeza cuneata community; Lc

2) S A== Coreopsis lanceolata community group)
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3 oo e £& gloth ARRe thdazy
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P UXITHSung et al, 2018). wheba] wEe AR
A1RY-L. AL (pioneer plant)i} &334 AE(heliophyte) =
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o] Yehte Aoz wehE gk

(Table 2). A Fofl thslo] WF7} 6.7%= 71 =7
LRt o m, 27 R 6.4%, O 6.3%, 23
U 5.0%, AUt 4.9%, FEZNE 4.5%, 2R
3.1%, & 2.6%, A7 2.6%, GAOHE 2.2% 5
o) =02 Ueh} A dog Tkt AgxY 552
F827} &7 vehgch

¢lsdE g7IokarE 10.1%, t‘“%% 9.2%, oF7HAIL
E 89%, FEZNE 6.0%, HUFEZF 3.1%, ZZHFE
3.0%, A euHE 2.8%9] o= L}E}‘;kik e
LA 71(1910~1945d) &} gh= A A (1950~1953)= A
A At o] - G| Eo] o]F WEA EHstr] It
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FURERE 6070 &5 §9 5502 of 445Hha7}
£ Elo] A oA E E3l7] & 4 Q= $50]0(Bac
et al, 2010), & AL HE 7] chALbR, WL, ob7hA]
U 5 Agxy Eo] e FaX &R Uekyth
AFRI3) A] AEATE $1318 FHEE 3uHa] €]7]cha
LRI 2 E 9L m(KFRI, 2002), 9)9EA ARKES,
2023)] wEw @A) AEAE @7lchaksh 4haz
A AG40) 68%e|m 714 e w g treheh uet
A Holyr A4 ok 482e 744l &7jokauivt ©
A@7el HEH 02 Hastol(Lee et al, 2020) TEH
A A= Bo] BEH Ao Bekw gk
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A3 A1 (2024)

AAPLe FHE 12.5%, AUt 12.0%, LU
5.7%, RUTF 4.5%, A7 4.4%, T 4.4%, 5
ZINE 3.4%, oAU 3.3%, Do 3.1%0] &0
2 yehytth EAlgolehs YAEA A A9Ad T 5
OS2 QIFE ot o7k e 4 AT dAF o=
oAy 2 §A7F A&E Ao gk

oJolNo] Za AL e 133%, 2ol 10.0%, i
7.5%, % 7.0%, B2 6.1%, SAHAE] 5.0%, F3A4=
4.0%2] o2 YERTh AlEAITE FREAIR SRl
weh 2 e g m2o] At AR 24 5 e
ERFAIR Qlste] A7NA] Abdzt 2o FEx]7F wWol

Table 2. Importance value of major species according to the community types.

Total A;t;icsltal I\liztrl;rsil Urban Forest Edge
PP Cc Rp Qv Qa Pd Ib Lb Af LC

Pinus rigida (2]71tFA4UT) 6.4 10.1 1.4

Castanea crenata (WrU5-) 6.7 9.2 4.4

Robinia pseudoacacia (O}7HAU5) 6.3 8.9 33 0.8
Quercus variabilis (&3 U5) 5.0 2.3 12.5 0.9
Pinus densiflora (&) 2.6 1.8 5.7

Oplismenus undulatifolius (5 Z71%) 4.5 6.0 34 0.4
Prunus spp. (HU5 3.1 3.2 4.5

Quercus serrata (Z3UH) 2.2 2.9 1.8

Quercus acutissima (%52 L) 4.9 2.8 11.7

Diospyros lotus (L&} 2.1 2.5 2.1

Zanthoxylum schinifolium (AFZ 5 2.0 2.4 1.9 0.9
Lindera obtusiloba (R 7345) 2.6 23 4.4

Parthenocissus tricuspidata (g7 | d =) 2.2 23 3.1

Lindera erythrocarpa (W] &) 1.7 1.5 3.0

Lespedeza bicolor (A}+2]) 1.8 0.2 13.3
Indigofera bungeana (Z3°}%) 1.3 9.8
Erigeron annuus (79 =) 1.2 0.3 7.5
Artemisia indica (%) 0.9 7.0
Lespedeza cuneata (W]5=2]) 0.8 0.1 5.6
Amorpha firuticosa (A 8] #+2]) 0.6 5.0
Coreopsis lanceolata (Z-3#)=) 0.5 4.0
Solanum lyratum (¥]3%5) 0.6 0.4 0.2 2.7
Chelidonium majus (N 7] %) 0.4 0.1 2.7
Humulus scandens (413 =) 0.8 0.8 0.2 2.3
Others (130 taxa) 38.8 40.8 39.1 36.1
Total 100.0 100.0 100.0 100.0

*Note. Pinus rigida community; Pr, Castanea crenata community; Cc, Robinia pseudoacacia community; Rp, Quercus variabilis
community; Qv, Quercus acutissima community; Qa, Pinus densiflora community; Pd, Indigofera bungeana community; Ib,
Lespedeza bicolor community; Lb, Amorpha fiuticosa community; Af, Lespedeza cuneata community; Lc
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Table 3. Coefficient of similarity index between each community in the three types.

7 0.944, 047022, 37] & AH| 3t

§3to] 107]9] 4] ekeie} 87<]

A%, BAL B g EEE 52k
A3t A3KFigure 4), A 153 A 252
425, 041202, 37§ = AA g 1.109
F5}] total varianceo] tgF Ao =2

Artificial Forest

Natural Forest

Urban Forest Edge

Pr Cc Rp Qv Qa Pd Ib Lb Af Lc
o Pr
Artificial = ) 5033
Forest
Rp 05481  0.6772
Qv 06325 05688  0.5000
Natural Qa 06316 06400 05606 0.6316
Forest
Pd 06275 06170 05347 05783  0.5657
b 00920 00253 01163 0.0294 0.0714  0.0000
Urban Lb 01835 02772 03333 01111 02075 01333 03333
Foest Edge  Af 02268 02247 03125 0.1282 02128 02222 04583  0.5429
Lc 00476 0.1053  0.1205 0.0308 0.0741  0.0800  0.4000  0.3860  0.5333

* Note. Pinus rigida community; Pr, Castanea crenata community; Ce, Robinia pseudoacacia community; Rp, Quercus variabilis
community; Qv, Quercus acutissima community; Qa, Pinus densiflora community; Pd, Indigofera bungeana community; Ib,
Lespedeza bicolor community; Lb, Amorpha fruticosa community; Af, Lespedeza cuneata community; Lc
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Figure 3. DCA(Detrended Correspondence Analysis) ordi-
nation for community types (A : Artificial Forest community,
¥ : Natural Forest community, © : Urban Forest Edge com-
munity).

Axis 2 (41.2%)

Axis 1 (42.5%)

Figure 4. CCA(Canonical Correspondence Analysis) ordi-
nation for community types and environmental variables
(Altitude; AL, Bare rock; BR, Present species; PS) against
axis 1 and axis 2 (Cutoff R2 : 0.200, A : Artificial Forest
community, ¥ : Natural Forest community, © : Urban
Forest Edge community), and the variables with weak or
no correlation are not shown.
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