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Analysis of Plants Social Network for Vegetation Conservation on Cheongwansan Provincial

Park in Jeollanam-do™
Ji-Woo Kang?, Sang-Cheol Lee’, Hyun-Mi Kang**
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ABSTRACT

This study was conducted to understand the characteristics of the plant society in Cheongwansan Provincial
Park, which lacks research on plants, and to establish basic data necessary for sustainable vegetation
management and provincial park research. This study set up 126 quadrats were installed in Cheongwansan
Provincial Park to investigate the species that emerged, and interspecies association analysis was conducted
focusing on species excluding rare species. The results were written in a sociogram using the Gephi 0.10
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program, modular analysis was conducted to distribute groups between adjacent nodes, and network centrality

and structure analysis were conducted. As a result of the analysis, the Smilax china showed the highest frequency

of appearance in the survey area. Next, it was found to be high in the order of Quercus serrata, Eurya japonica,

Styrax japonicus, and Sasa borealis. Interspecies association analysis was conducted on 69 species excluding

rare species, and plant social networks were visualized based on benign binding. The Plant Social Network

consists of 69 nodes and 396 connecting lines, and one species formed interspecies bonds with an average of

about 17.9 species, connecting each other in 2.3 steps. 69 species were divided into three groups through

modular analysis, and the first group consisted mainly of evergreen broad-leaved and trees that appeared in

warm-temperate region, and the second group consisted mainly of deciduous broad-leaved. The three groups

were mainly divided into trees that grow well in sunny and dry sunlight.

KEY WORDS: PLANT SOCIETY, CENTRALITY, SOCIOGRAM
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Forest Service, 2022). AL W 71431} 7]Ho0] 4=
oF Sl ARSI 7HAAL glom, dRRo] SR AR
o2 Q=] AFRFIAHIAE AlsstaL Slek ok, A
ol T AR AAZE BAsto] SR BABE7L nlgRt
A7Jojti(Kang and Kang, 2023).
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Figure 1. Map of the surveyed plots in Cheongwansan Provincial Park.
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1) clole] ZX{2|

AL A5 AIdS 7HE & YeRdis,
FO1HQ) AVHE Tl F5E EPOR el & 9
O] et o1l tigt olsll=E FXAIE 4
t}.(Agnew, 1961; Park and Kim, 1979). $7FA3HEAS A
AaF7] $J8) 71 B#E(Cole, 1949; Ko et al., 2014; Lee
et al, 2014; Lee et al., 2020y stk

ABlEstol A ARBEE HolHRE R 447 HolH
(attribute data)@} THA|E ©|o]E|(relational data)7} SJTHLee
et al,, 2022). B AN 2498 HolElR 7k 450] AW
S/, FANE, AEA Hdegree)E S51AL
™, BA TlofE= AEALE]e] FXt dakde] thgt 2x2 wet
5 25kl x*HA(chi-square statistic)S  AA|}AL
(Agnew, 1961; Brower and Zar, 1977), 71 A& 31
ok o}E fsl 1267 RANLOIN E8PFS 2ARIGOH, A
A EA-E 109F 5 SN 5% 1|9k adS A efet
609%2 o2 £47 HlolgE sk

2x2 EBHE(Table 1)0] % ASHB7} g7 Bakel whadar
(), & AVt TN F B7} §ls W (o), & BRE
3 F A7} gls WA (0), & oF TR ok R
(d)E AXKIFH Cole, 1949).

> 30 @

Table 1. 2x2 contingency table for associatic two species,
A and B(Cole, 1949)

Species B

Present Absent

Species

A Present a b atb

Absent c d c+td

atc b+d n=at+b+c+d

Z=3 (observed—expected)®  n[|ad—bc|—(n/2)]?
a expected " (at+e)b+d)(at+b)c+d)

(Formula 1)

2) AT TN U YEYT TE A

71& ¥9KLee et al., 2020; Jang et al., 2021; Lee et
al., 2022)0] T2 Gephi LIS TEFE ABARSE
93 TH FUAT F PHETS SO Mgtk
e el s Foll gt S A A F A+
2] 2ZHS 7|2R Slo] ABAEENDE AZisisich
(Table 2). 2 THE AARI=9IA AZfe} 3 7% 324
(Lee et al., 2020)-2 Gephi 0.10 2 TS A&l Tlokst
Y=gla B4 PHo] NSk B o] dloleler, %)
e golal shkLee ef al., 2022). EL on|sls -
E(Node)®] A7]= RIEE 283l Z@VT} #3555 v
So] 7P} AXEE S, wEo] AL wESlE o) Hi
2 2§ AL ehelt 349 21t daFANE
Hg3lo] 3 453 AHHOR PIBTS 7 S50 B
942 0] 2} AAES sjgon, vEH AT g0l

ol whe} Alo] 3715 Tk ekl

Table 2. Design for sociogram elements of Plants Social Network

Classification

Content Data Type

o Node

Species attribute data

Size of node

Frequency of appearance attribute data

Color of node

Modularity

(Plant Group) attribute data

Size of text

PIDE PIDE

Degree attribute data

Line and thickness

Interspecific association .
P relational data

(Chi-square statistic; p<0.01, p<0.05)
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2A S Ea) Yeht =& 793 (Node), A4A4 4=
(Degree), B+ AZAE(Average Degree), 13 UL
(Graph density), YE$T F7|(Network diameter), H+ 73
2 7&](Average path length) 59 X322 YEJI 112 E
e Bajstor

3) Y 2M

4l d(centrality) A = ARSI ER|ZL BA04 7HE S8
S1A| 2ol W F SRER(Kim, 2015), S48 A4 UE
A=A 7 =27t ARSRAL Y= S fIAE nlRitt
(Jang, 2016). &, F41/d0] == A2 UERA YoflA] Al
Ao 23t R0 922 ou|glH(Park and Lee, 2014).
T SA RS QATHY, T, WA,
YA 5] K (Freeman, 1978; Bonacich, 1987).

A 254/ d(Degree centrality)> The =90 AAE 4

5 408 H= /g S &(Choi, 2012), $F =9} 214
o7 a9 oE =59 Vs YulshH((Kim et al,
2016), gt A&t A AZE o 459 H5E oujgltt
T854%(Closeness centrality)2 g l= =7} Aot YES
9] Foll |IXEIL Q=AIE SAste] HEYR Mol
7P ARbAQl JEFEE 7= =T FOI1A] metet 4
U= SfEthLee, 2010). & FHFHE0] =& 52l
EQA F4oll sixlal 1A o2 AdE #F7HA] aLge o
2 S0l 27 ofzel) ok FPRL vF 4 ke AL
ojm]glth(Jang, 2021). mj75414)(Betweenness centrality)
23 k7 HEYA Y TRE e EE Aol fR[ehs RS
Sk AR 7ieido] w2 5 5 AlEARE
A P e 9 AATE SR &2 TR 9
sh= AL oulglti(Lee, 2018). $JAIEA(Eigenvector
centrality)> afld =0 4T A2 thE k=9 F4
d AFE A 1 AR AT kol A4
= SABHAINE SAlEAdE ddE A weo] AE54A
of 7}eAE F= AE Yuldth(Lee, 2018).

A Y 3
1L OEX e 2 &= 5

AAIE S ASARMER A 242 917t 1267] AL
7] UubA 7Rk thEat 2K Table 3, Table 4). ANR=
B T 289.0£121.1m, B+ AA} 21.748.6°0] QJR|5HE.0.
H, T2 S} 559 AP HlEo] & UEHTE AN
Y &3 52 =52 A7l 65 W= 3137 E95K9
om, Wit 18.9+5.5%0] Ik Z918 AyEonL

E=0] 42371 3.0~20.0m, A9E& 10~80%= VERILL, ol
H20 4271 2.2~10.0m, A3-& 5~90%= Yepith HE=
L 431 0.2~1.6m, 218 5~100%= YERGTE

ST Foll dight @V =E FA3 Z3K(Table 5), 2]
F=o| 1177]9] ZANLOA S8t 71 B2 HE= e}
o, ol Auleidzo] A S5k EiLsls WY
PR SFOR o] T i Folk WA A
EX](Korea National Arboretum, 2022)°¢] 9.0, ZEHUA]
o] 745+ EX)(Korea National Arboretum, 2022)0] E3}4 0
= gat Jlow k), PoloR theow SRS
A8, ARl HASS ), (7971, Zith(767)
2), Y6774, W63 714, A7H(63714)
Y «o2 Z¥siurt

A S35 1092 = 78.0%21 85F2 U £ 21.1%
Q1 23F-2 A=A F, 0.9%%] 152 WS 508 &
ok, Selufel AP BRAlE 5 U4 ARo] of 80%,
KB A50] oF 20%9) 02 A7(Kim and Kim, 2018)2h

Table 3. General description of physical and vegetation of

the surveyed areas

Min. Max. Mean

Altitude(m) 99 606  289.0+121.1
Slope(®) 5 40 21.7+8.6
Number of Species 6 31 18.9£5.5

Height(m) 3.0 20.0 13.7+4.0
Canopy

Coverage(%) 10 80 56.7+17.7

Height(m) 2.2 10.0 5.4+1.9
Understory

Coverage(%) 5 90 50.2+26.2

Height(m) 0.2 1.6 0.8+0.3
Shrub

Coverage(%) 5 100 56.0+29.8

Table 4. Analysis of the direction of the surveyed areas

Cardinal points Number of site Ratio(%)
NE 28 222
E 36 28.6
SE 14 11.1
W R -
SW 4 32
w 8 6.3
NW 16 12.7
N 20 15.9
Total 126 100.0

* ok .
Frequency of appearance, =~ Evergreen or Deciduous
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Table 5. Classification of all species that appeared in the 126 plots surveyed

Species Label F.A" ED.” Species Label F.A." ED.”

Acer palmatum (U5 Acpa 16 D iLindera obtusiloba (R7345) Liob 63 D
Acer pseudosieboldianum (FEHEUT) Acps 33 D iMachilus thunbergii (3B} Math 18 E
Acer pictum var. mono (ILZAU5) Acpi 1 D  iMallotus japonicus (AEUTF) Maja 16 D
Actinidia arguta (Cr2)) Acar 6 D  iMeliosma pinnata subsp. arnottiana var. oldhamii (YR  Mepi 27 D
Albizia julibrissin (AFHYT) Alju 10 D  iMeliosma myriantha (=R Memy 3 D
Alnus firma (AP2.2]) Alfi D  iMorus bombycis (AFELIE) Mobo 3 D
Alnus incana subsp. hirsuta (Z22|UF) Alin D  iNeolitsea sericea (ZHAU5) Nese 31 E
Ampelopsis glandulosa var. heterophylla (7§HZ) Amgl 34 D  iNeoshirakia japonica (AFEFFUE) Neja 32 D
Ampelopsis glandulosa var. heterophylla f. citrulloides Amglhe 1 D Parthenocissus tricuspidata (S401%=) Patr 20 D
(A=)

Aralia elata (555 Arel 3 D  iPinus densiflora (2U%) Pide 47 E
Ardisia japonica (RS- Arja 22 E  iPinus rigida (2]7|chAU) Piri 39 E
Aria alnifolia (BHJLS) Aral 34 D  iPinus thunbergii (&% Pith 19 E
Callicarpa japonica (ZFht5- Cajapo 10 D  iPittosporum tobira (=15 Pito 1 E
Callicarpa mollis (MHIUF) Camo 51 D  iPlatycarya strobilacea (ZZUF) Pist 3 D
Camellia japonica () Caja 28 E  {Populus tomentiglandulosa (JAHAU) Poto 3 D
Camellia sinensis (AP Casi 18 E  iPourthiaea villosa (gr:=2|U5h) Povi 40 D
Carpinus turczaninovii (AR Catu D iPrunus spp. (HUHH) Pr 63 D
Castanea crenata (U5 Cacr 32 D  iPueraria lobata (%)) Pulo 3 D
Celastrus orbiculatus (=91g=) Cebi 1 D  iQuercus acutissima (A2 |U5) Quac 12 D
Celtis sinensis () Cesi 9 D  :Quercus aliena (AU Qual 1 D
Celtis biondii (ZU5) Cebion 3 D Quercus glauca (Z7HAUTF) Qugl 2 E
Cephalotaxus harringtonia (7)9]AFL) Ceha 2 E  iQuercus mongolica (AZAUY) Qumo 46 D
Chamaecyparis obtusa (A4) Chob 18 E  iQuercus serrata (Z3H) Quse 88 D
Cinnamomum yabunikkei (FJEU5) Ciya 2 E  Quercus variabillis (Z3U5) Quva 28 D
Clerodendrum trichotomum (273U Cltr 4 D  iRhododendron mucronulatum (F'E2) Rhmu 61 D
Cornus kousa (AFEUH) Coko 14 D  iRhododendron schlippenbachii (3%) Rhsc 16 D
Cornus controversa (25 Coco 2 D  iRhododendron yedoense f. poukhanense (AF4%) Rhye 47 D
Corylopsis coreana (3]°12]) Cocore 2 D  iRhus chinensis (FY5) Rhch 4 D
Corylus heterophylla (7| GUF) Cohe 9 D  :Robinia pseudoacacia (OF7MAILH) Rops 4 D
Corylus sieboldiana (7G5 Cosi D iRosa lucieae (Z7FAUE) Rolu 2 H
Cryptomeria japonica (AFU5) Crja 15 E  {Rubus corchorifolius (52]27]) Ruco 41 D
Cudrania tricuspidata (F-A| U5 Cutr 2 D  iRubus crataegifolius (AFE7]) Rucr 4 D
Diospyros lotus (I-8L5) Dilo 12 D iSambucus williamsii (SZLU5) Sawi 1 D
Elaeagnus macrophylla (2 2]{UH) Elma E  iSasa borealis (Z3H) Sabo 76 D
Euonymus alatus (S5 Eual 3 D iSmilax china (v E=) Smch 117 D
Euonymus japonicus (AFAUE) Eujapo 1 E  iSmilax sieboldii (37IXNHE=) Smsi 1 D
Euonymus oxyphyllus (3UF) Euox 1 D  iStephanandra incisa (Z5UT) Stin 36 D
Eurya japonica (AF~#|TUH) Euja 85 E iStewartia koreana (:=Zh}3) Stko 26 D
Euscaphis japonica (L2%0)) Euscja 37 D  iStyrax japonicus (WEH) Stja 79 D
Ficus erecta (AT} Fier 1 D  iStyrax obassia (Z-5HL) Stob 3 D
Fraxinus rhynchophylla (Z3F8UH) Frrh 8 D iSymplocos sawafutagi (=HALE) Sysa 12 D
Fraxinus sieboldiana (2EFH U5 Frsi 62 D  iSymplocos tanakana (FH=HAUF) Syta 11 D
Hedera rhombea (42}) Herh 19 E iTilia amurensis (%) Tiam 2 D
llex macropoda (NRFILH) Ilma 40 D  iToxicodendron sylvestre (AFH%F&tT) Tosy 32 D
llex cornuta (ZFH7HAUTE) llco 1 E Toxicodendron trichocarpum (7}-2U5) Totr 13 D
Indigofera kirilowii ("FHA2]) Inki 31 D  iTrachelospermum asiaticum (WFA}E) Tras 53 E
Juniperus rigida (=75U5) Juri 17 E  iTrachelospermum asiaticum var. majus (¥3}s) Tiasm 1 E
Kalopanax septemlobus (S5 Kase 3 D Vaccinium oldhamii (B55) Vaol 33 D
Lespedeza bicolor (#2]) Lebi 24 D Viburnum dilatatum (7PA0E) Vidi 26 D
Lespedeza maximowiczii (Z2X2]) Lema 57 D Viburnum erosum (QHUE) Vier 67 D
Lespedeza cyrtobotrya (2]) Lecy 4 D  iVitis coignetiae (M) Vico 17 D
Ligustrum obtusifolium (F1EU5) Liobtu 22 D Weigela subsessilis (225 Wesu 14 D
Ligustrum japonicum (G3UH5) Lija 3 E  iZanthoxylum piperitum (ZIW5) Zapi 15 D
Lindera erythrocarpa (H]ZUE) Lier 52 D :Zanthoxylum schinifolium (AFZU5) Zasc 33 D
Lindera glauca (ZTEfU) Ligl 43 D Total: 109, Evergreen: 23(21.1%), Deciduous: 85(78.0%) Half-Evergreen: 1(0.9%)

« - .
Frequency of appearance, = Evergreen or Deciduous
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Zajo} vlmallS W) AR 55| vlgo] 23 o A veh B AZR(Kang ef al, 2016) Sk SAATS

ek o AP Eelo] b A SISk 9 M. H%0 Eofol} Aol Aol R Koren

on, £ AYS 7|Ro R et 713o] &3 glo] National Arboretum, 2022)%= H|Z=8l QL3104 Ajeh=

vrehd Ante sk HIEURE T8 HRUREOR= R AR Hejom, Ae3)
ZHo| o= Axst 1]0101]/\'] A= A4S (Kang et al.,

2. B AR 2016)9F= SAAFRS BT wEU ojx] EAlo] Z1T A}
Spen Gt i S oA 1 Aol 2o

A =A% 109% 7hedl &8 W+ 71 5% olskdl National Arboretum, 2022)° 2 AJ83H7 0] Hl=ot HRLEE,

ST Fsiehn 695l Hholl SUEULHS WAL geppe, Aol epyase, Aol the guel,

dhdA S0l & eRd £ £ FHleR AR Sl e ddejen syAne welt

7A EAekE E?J(posmve association)i'} ulj 43}

He] EAsh= /32T (negative association)S Z3f= LFe} 3, AAR3 T ZAIM BM

Uitk Figure 2). HRARES o) 2o} siolrlol Arjee

“%(Korea National Arboretum, 2022)°.2 H|5=3} AJ&-3} F7HASHEA O] R ARES: Zh= 58 EUE A EAREY]

A0 Ak SR, B, AR, S S Sk 78 Adsiision s e v 3

99% olrold F7Hslelo] L FHATOR Usite 24, WSS velq QA it 2o THS eols

o, Aego] thE Zxstal AEigt AR Sdslke 4 + W59} 24(Connor and Simberloff, 1983)& 283 %

1 Viburnum dilatatum

+1 2 Lindera glauca
+|+H 3 Ampelopsis glandulosa var. heterophylla
4 Diospyros lotus
+ S Stephanandra incisa
-| - +1 6 Stewartia koreana
- +H 7 Acer palmatum
+H +| + - | +| 8 Parthenocissus tricuspidata
+ -+ 9 Ilex macropoda
| - +H 10Camellia japonica
-] - - L 1Indigofera kirilowii
+H +H +H - +H +H --| 128tyrax japonicus
+H +H +4 --| +4 13Pinus rigida
+H + | t|+H |+ -| +|+H 14Trachelospermum asiaticum
+| + - +H +4 +H +| 15Fuscaphis japonica
+ | + L6Fraxinus rhynchophylla
+H +H +H +H +| + —|+H 4|+ +| 17Castanea crenata
+ +H + +H +| 4|+ ++ 18Prunus spp.
+H + +H - - |+ +4 +H +4 19Lindera erythrocarpa
- + -- - -- 20Neoshirakia japonica
+| + ++H | - +H +H +H + 21Eurya japonica
+H |4 |+ 4| +| 4+ +H +H +4 22Toxicodendron sylvestre
R + | - | | ] ] A+ --| -|23Rhododendron yedoense f. poukhanense
- - +H —+ ++H +| +4 --| 24Cryptomeria japonica
I +H |+ + + +| + +1 25Quercus acutissima
+H + +H +H +H +H + +4 +4 - |+ +| --|+H | 26Hedera rhombea
e +4 IR (R (S N N B - +H --| -|+H --| --| --| 27Fraxinus sieboldiana
+4H + + |+ | +H +| 4| - 28Rubus corchorifolius
T = - 4t o] oo o] ] o] -] - [ [ [ R - |+ -|29Quercus mongolica
+H +H - +H +H - +|+H+H + + | HH |+ - --| 30Meliosma pinnata subsp. arnottiana var. oldhamii
- -- 4+ - | - | - - +4 +H -- --|+H |+ --| 31Lespedeza bicolor
+| - + + + + -] - - |+ - 32Rhododendron mucronulatum
| - +H +H +H +H +| +H +4 +HAH -+ | - - | +H --| +|33Camellia sinensis
+4 + |+ + + +| + +4 + 34Neolitsea sericea
+| +| + +H + + + +| +H +| + +H ++ +4 35Zanthoxylum piperitum
+H +|+H +H +H + +HAH - - - - +H +H 36Celtis sinensis
- +H - - - - +H +H |+ 37Chamaecyparis obtusa
+ +4 +4 +H + + HHAH - | - - -+ + +4 | 38 Machilus thunbergii

Figure 2. Chi-square matrix for major species in study area.
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Figure 3. Sociogram of Plant Social Network on Cheongwansan Provincial Park.
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Table 6. Analysis of centrality on species that appeared in Cheongwansan Provincial Park

Group Species” D~ C B E | Group Species” D" C B E
Tras — "H1E 24 0.508 99.074 1.000 Lier MBS 16 0496 76.034 0.493
Patr  ©Roldz 23 0496 91.533 0.200 Ruco  4¥]%7] 14 0508 128.746 0.452
Ewja AR 22 0479 40.762  0.931 Stin  FSUE 13 0482 131.174  0.280
Tosy ARkt 20 0482 27.379 0.857 Vidi 7P 11 0450  25.294 0376
Nese ZAUE 20 0456  39.412 0.791 2 Liobm FEUYHE 11 0462 10.883 0.480
Herh %ot 19 0453 35.525 0.806 Sysa  w=RAAE 10 0459 49.986  0.185
Mepi  FTRRIE 17 0441 38718 0.691 Frrh  EFEUE 10 0465 85979 0.305
Euscja "oZw 16 0456 31.465 0.679 Povi Skl 9 0450  7.510 0.345
Cria A% 16 0409 19.007 0.672 Quse  EFJE 8 0462 40385 0255

. Quac AU 16 0435 14.869 0.656 Rhye A= 14 0.409 105.490 0.207
Iima  HREUE 15 0459 14790 0.735 Rhmu A& 14 0416 55729 0205
Piri PR 15 0450  32.600 0.611 Inki  @HE] 13 0.385 34.448 0.180
Cesi i 15 0472 77.794 0.636 Qumo  AZRFL 13 0381  32.599 0.179
Caja  FWUFE 15 0429 23.989 0.015 Frsi 22Ut 12 0392 45.029 0.167
Acpa  SEFEUFE 14 0416 8332 0.637 Stko  w=ZRFE 11 0416 53.646 0.149
Chob wHal 14 0429  8.091 0.669 Lebi #2) 11 0376 25783 0.155
Math  3ERPL 14 0450 11.741 0.650 3 Neja AR 10 0438 122.818 0.135
Dilo  I&JF 13 0.500 105.898 0.500 Syta  HA=AUE 9 0370 10.203  0.137
Casi 12 0450 71268 0.439 Lema  ZEXE 9 0435 41.183 0.157
Zapi 23U 12 0432 10431 0.522 Pith % 8 0.441 136378 0.152
Pr HUEE 21 0.528 210.138 0.763 Wesu — HZUR 8 0.404 37951 0.110
Sta  WEUE 20 0511 79.596 0.792 Catu &AL 8 0392 28058 0.117
2 Cacr  HhpR 20 0.515 88.532 0.751 Vaol — HFuUs 8 0379 37.171 0.110
Ligl  ZEUE 19 0504 60.065 0.791 Rhsc a4z 8 0364 4.079 0.127
Amgl  HNMFE 16 0472 40.433 0.664 Aral YR 7 0435 78.544 0.110

"The species labels are the same as in Table 4.

“D: Degree centrality, C: Closeness centraliy, B: Betweenness centraliy, E: Eigenvector centraliy

Chang; 2010) AREMIEZ0A] 1=} A Helat o
Feloleh AdoR AHerh HINEYFUY o 4
ol thet FAM 41 AIAJRE Ak Table 67 chaant 22tk
WA B TS, BOIFE, AR, SRR
oz vehgeh. AAFYY B 9ARE FHYL AF F
o AAH %] 47} BEHE 1 grol oA, B
S 7} 5L Aele] o) | upie] g v)skE 742l
ok ok oh) W, o2 SRk Bge Ao S Ay
oA AT 4 Gl B 71818 7T Qe 2 oulat
ok SHFAEO] B S5 YEYS ) e BE 255}
¥ B AAARE 7T ke A0 2 24 34
o] 3 USRS YERIS] Sl AT k. A
AEYFY ABARMEN ol HE HUFR, e, o
ZE, ORI, el e SO w0 THFY
gl w71 bk, oAAAE Aol Faelebit s
o, iAol Eom B, BA17]e] kg gk 2
G olek B AL WURR, B, IR, SeE)
ARIFE: 0= uAEAY ghol 7 vepdeh WuRs

L 108 208 308 BE I8 0 B e g
Gt QIgleh. B U 208 308, Sen]
18T} 208, AR 1253} 305 i o
St ol Ao s gk

UESE FHH0] BE FFES 47Kt Al 2

tlo rr

AR Aol Tejef 2 4 olck B4 AARe ma
T AR $HFES BAFOR do] WslrEo|
KehElo] )=l A, oleiat FHRe] BE 25 7
FoE SHH0R Eelska AR AYAFE Neistel o
WA 5L Bl AR 4TRSS SIAE
Bastch BekEck

4 HEQ3 =

AT AEARMENRY] 25 247 23}
(Table 7), HIA=HSHAN SR 52 109501 UA]
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Table 7. Statistics of Plants Social Network on Cheongwansan Provincial Park

Network Properties ~ Cheongwansan Provincial Park

Busan Metropolitan City”

Mudeungsan National Park™

Nodes 69 195 63
Degree 96 1,709 189
Average Degree 17.855 17.528 6.000
Graph Density 0.169 0.09 0.097
Network Diameter 5 5 7
Average Path Length 2.336 2.268 2.788
" Lee(2018), ™ Jang et al.(2021)
Aol 2% TAYS 1851 ) AZ2A 429 249l social network analysis. Ph.D. Dissertation, HanYang Univ.,

792749 TR S sl wECE) e

Bt 7H 17 8557H 3t 52o] oF 17.9%3} FHATS
LﬂE 43«1 “‘EEP LﬂE%ﬂ tellAl A =Fo0] A= Zto]
At g2 WS 7}X]JA 2157}— T3l Aow YES]

oA dE8E 5 Q= A8 groflA] AA| A daA
429] H]&-Z 9Ju|3ltiKim and Chang, 2010). HA=2F
o] YEYZ Url 01695 7|20 ATEIE FAK] TA]
% AEARIUIERE(0.090)(Lee, 2018)9} ”‘:‘EE‘*Q
A BB E 2)=1(0.097)(Jang ef al., 2021)EC} T =0 5
A5 Hork dWert st 242 AR daE d84 71
ks 2 onfsiH, ol= B vt F22 o|Foxl YES
ks Ae &Rtk

HESLA &4 F A5 UEYA W ==oA] 71 2o
oA U= i—”ﬁl 7%“43 Onjsi, Hiiteg e 1
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