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Distribution Characteristics of Naturalized Plants According to Characteristics of

Landscape Ecology in Rural Village of Korea'
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ABSTRACT

Studies on effects of human action on the destruction of ecosystems and changes in biodiversity are being
processed actively from the view point of landscape ecology. This study investigated present distribution status
of the naturalization plant by disturbance of natural ecosystem which could be seen on 35 rural villages in Korea.
The study made a landuse map on the study area then quantified the landscape ecologic characteristic using
landscape index based on this landuse map. Correlation between landscape index on the study area and
distribution characteristic of naturalization plant was analyzed. The landscape index was calculated by
FRAGSTATS, a spatial analysis program, and naturalization index and urbanization index were used in the
distribution characteristic of naturalization plant. As a result, naturalization index and patch density,
naturalization index and edge density, naturalization index and area-weighted mean shape index were shown
as having positive correlation, and naturalization and core area percentage of landscape, naturalization index
and mean core area were displayed as having negative correlation.
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Qgro] AAA ol mA|= FaFo] Rk At thakdt
ool A LM FE ZIgE o] gt FTofl= 17k
of MejAY] &t ATk Mol vA= G
SREELEEEE RIERE T R ST
e Qlck. Ao e st A e Ake Xt} AFehy
of AgtElo] A-ENHOR Uehhe XA uAolaR Ao
3k Jch(Forman, 1995). A3he] Wisk Ql7ke] Ql91Z/el
20, AHQl ek 5o theRt gloR AT A
i Qe aaEl FH, 94, 271 o] HetAY, A4
e AEEE A Yulstn, Zo] HItEW 1 A
o AEA 549 Wabt BeHow dojdrh
B ES AoS sk aaEY A7,
e, JH & AFHeE ALksr] fRb AAS
(Landscape Index)& 7l'&sto] ARgRITh 2|pof whe} F
o] 7M1= MRHA, 4, FAR, 1ok, XY, A,
A2, A=, JS, Ax, 9284 59 E4S FAget
t}.(Baker and Cai, 1992; McGarigal and Marks, 1995).
BUAFE ol-&sto] AEA 9 A4fs EA5kL ot
7] SIAE A7) Aare] ATASot obl 5420 Pl
doll thgt B2 dlofEle] F2o] Fasitt 72 A9 7
o oFARE AW Fu @ FHT PIFAE 30
A, 55 2R AAA 92 2719 o, d
s se} HEp A WMot 52 FAE A dd=
A dlolelE Hlgho s she ARA4 Bl A7t e
821 Qth(McGarigal and Marks, 1995).
oA oA e Besto] 4] AJA G A
el S BA5AU(Jung ef al., 2005), =PEH] GH3}
e FHATE o8l EAAKKang et al,
2008), EX|0]-§-2] AA G HIE AIATE s =Y
El% sh=(Hwang, 2008) 59 A7} 3= glom, vle
& AEE &8st A=Y 254 A9 A7,
Fej 2|5 St Pletel BT ALARE QIrkSong er
al., 2005). Lejut o] AHAS A Ats HEE A
o wiske mUEE) s, Fao] 1A SA4S BAel,
spste] AYHEES selsis 2AE B2 glof AA)
e A o] A AT FEA ot AWE AT A4
dl AtHoR woter,
2 QAP Seute) xuke e

SO = A A

o APAHES o 4 dE ASPEY BESHS 245}
W, FEue] Augestd 54 ARASE Agstol
Aot & 3t Ee] B2 EAT v BA4S Sl A
HHAE vFgl o2 &5 et Gtof| w2 AefA| 9] &
2 @k Aol fd 7| 2ARE TS BH oz s
Art.
a
Mz L g

1. AR A X

At A= Aol whet theFet A4S 7= F&ut
S0 540 ATl F WA & Y=S RS A
= ZF QR 127 AAstlon, AR Y, ok Y,
A 5o AX A Aol = LSt AiHoR 5E
o HYHQl 5L & sl Qe Aor AZEE
X5 H A & AFErRES g R 294, A]g
A 54g neste] 507 nheg AT ARRAE
Foll BT JEFE & ¢ Ue 5ol Aol Y= v

Figure 1. The location of study sites
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Table 1. The list of study sites and survey year

Year Province No. Name of Village Year Province No. Name of Village
1 Yongmi-1ri, Gwangtan-myeon, Paju-si, 19 Samda-ri, Damyang-eup, Damyang-gun
Gyeonggi 2 Songgok-1ri, Moga-myeon, Icheon-si 20  Maewol-ri, Ip-myeon, Gokseong-gun
3 Daeyang-2ri, Yanggam-myeon, Hwaseong-si 2 21 Yongjeong-ri, Miryeok-myeon, Boseong-gun
4 Bangdong-1ri, Seo-myeon, Chuncheon-si 8 Jeollanam 22  Daean-ri, Haeryong-myeon, Suncheon-si
Gangwon 5 Dongchon-1ri, Hwacheon-eup, Hwacheon-gun 7 23 Noil-ri, Gwayeok-myeon, Goheung-gun
2 6  Geumsan-2ri, Seongsan-myeon, Gangneung-si 24 Gwangjeong-ri, Jido-eup, Sinan-gun
8 Chungbuk 7  Sojeon-1ri, Munui-myeon, Cheongwon-gun 25 Naengcheon-ri, Masan-myeon, Gurye-gun
6 8  Chapyeong-1ri, Saenggeuk-myeon, Eumseong-gun 26  Gaegok-ri, Namhu-myeon, Andong-si
9  Dachak-2ri, Tancheon-myeon, Gongju-si 27 Nongso 1-ri, Okseong-myeon, Gumi-si
10 Yeokchon-2ri, Songak-myeon, Asan-si Gyeongbuk 28  Yangbeom-l1ri, lan-myeon, Sangju-si
Chungnam 11  Woram-ri, Geumma-myeon, Hongseong-gun 3 29  Yu-lIri, Gamcheon-myeon, Yecheon-gun
12 Yongjeong-2ri, Buyeo-eup, Buyeo-gun 0 30 Jarak-ri, Bian-myeon, Uiseong-gun
13 Cheongsong-1ri, Jeondong-myeon, Yeongi-gun 0 31 Deoksin-ri, Seolcheon-myeon, Namhae-gun
14 Jang-an-ri, Paldeok-myeon, Sunchang-gun 8 32 Masa-ri, Saengnim-myeon, Gimhae-si
(2) 15 Jeong-wol-ri, Imsil-eup, Imsil-gun Gyeongnam 33 Odong-ri, Yeongo-myeon, Goseong-gun
0 Jeonbuk 16  Songcheon-ri, Ungpo-myeon, Iksan-si 34 Nampyeong-ri, Sanyang-eup, Tongyeong-si
7 17 Beopji-ri, Sillim-myeon, Gochang-gun 35 Samgam-ri, Habuk-myeon, Yangsan-si
18 Bujeol-ri, Sandong-myeon, Namwon-si
= At vkef 271, 14k &l Wt 3570 nhe= ol &3t EASA e IulollA T E= ) AR
%% Akt e & T7286%)° “HUP dgAE AskilE F429] vl
&5 A4 o}?&ﬂ(Ylm and Jeon, 1980). :Hﬂ—-g% AFA] 9]
2. Ol AAMEY & Sl oigt ddAE Ak S vE
2 AHgsHY E]-(Numata 1978).
AT x| e] ABASE B4 ela AeAs, o
£Xolg 5O A7t YEH0R wAHE FuAt W Age- DO TR ARIE T,
. , Aol e AA A= T
23tk |2 93] ABY, AAY, FHEA, AZEA, &
a7 5o ey S4o] wgH EAlo|UYES A2 e A BHG AR B
alof *}%’6‘}%‘12 AR $iE BN 357 SRk B SR E R R

G :
Rk H Hele vhEol AAISHL gl 1 A9 =
& 7)o upeFunto] Heks o] A

A2l ol A Azt

K :
2| 31 1:5,000 =2 AP E=E vlgt o &2 ESRI
AF2] Arclnfo 9.28 o] &3to] WEAE FE 9 Ex|o]8d
FES ARG, oS FUIHE Imximo)] 22
Ag 2 HEste] F7HEA 2 73 FRAGSTATS Ver 3.3
(McGarigal and Marks, 1995)2 o|-&3}o] EASIHT]

ZF gAY AstlE A A AEd 2ARRE
sto] AAsHGlew 7Hset dRoflA S5, F780] =7t
o ARES A AN BT 2AE 7
WA NA =, AAF, 7heol 2 234 F 63] AA|sH
AopEe AR sl ABAS e @]
SHAIE (Park, 2009) 7|22 EA3}T)

A=Y REEAY A4S Slsl =AISAIUL
Urbanization Index)®?} 7 3-&(NI: Naturalization Index)&

A B4 FA o uhet ke ax(Patch), B
(Class), % THA%|(Landscape) 50| Z}7ke] S0l 4] 54
01 7hsatek B AT AE Zhzte] Tl Aol 24}

| Ao S4ate) JUTAE 2o e He
A (Landscape)©] oA BAE ATA 55 A
o, A7)/E=/7PAE], FEA] S, HAR| GRS, TRk
A4 & 4 BRIENA 187 AuA48E Aol
(Appendix 1).
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1) 37|/LUE/IpERbE] K| FTHFA |45 o]-&-3FSHDI(Shannon's Diversity Index),

Aol 7|Ezel AL wolshy] 9lste] TA(Total SIDI(Simpson. Diversity .Index), PR(Patch Ri(fhness),
Area), NP(Number of Patch), PD(Patch Density), Mps ~ PRD(Patch Richness Density) 52| A5 A1743titt.
(Mean Patch Size), PSSD(Patch Size Standard Deviation),

LPI(Largest Patch Index), TE(Total Edge), ED(Edge 4, x|+ MY
Density) 52| 45 A3kt

2) e x|+ SIahA Qzkel 1gia mere] HES Uehh A4S A4
Ao el HeS o) S Lol Mane B TR
HlEF O 2 3} MSI(Mean Shape Index), AWMSI(Area- U= 5y
Weighted Mean Shape Index), LSI(Landscape Shape 2
Index) 59 A5 AAskch P,: Area percentage of artificial patches
P,: Area percentage of natural patches
3) HHXIHX|+ Limits: 100= U >0, Unit: %

7k 2x(Patch) o] G341} FEIE FAlo HEgste] A4
AL UEYE A 4=ETCA(Total Core Area), CPLAND
(Core Area Percentage of Landscape), MCA(Mean Core
JAY B PR Hele 1 EXO|28HE BN
277} A e SEnhgolett B4E Telstel 20me 44

M

2 Y oy

0

shoieh s20tge] Exjol84d U A4uAL kol QX9
ATz met g e W=thKang et al., 2006;

4) bE X+ Suh and Choi, 1999). 357 tjA+*|9] EX|o]&EI}EE o]
AL A(Pach)®] ThFES BosIISlsel Aestel  Balol $3Y BeEA) Ao, A B 2 439 2

Table 2. Area percentage of Land use type in the study areas

Land use type Average(%) Desvtiilrtlﬁ)agg’ %) Maximum(%) Minimum(%) Frequency(No.)

Residential area 4.54 2.12 0.91 10.65 35
Educational facilities 1.40 1.63 0.32 3.82 4

Small parks 1.45 2.55 0.10 5.27 4

Paddy field 24.12 13.99 0.77 67.18 35

Dry field 12.74 7.52 1.64 37.73 35

Orchard 1.37 1.98 0.05 8.79 21

Nursery field 3.44 3.16 0.20 7.71 4

. Equipped agricultural area 2.50 3.23 0.05 11.12 15

Artificial . . s

type Livestock farming facilities 0.83 0.90 0.02 3.18 19
Cemetery 1.46 1.36 0.10 5.66 33

Bare ground 0.46 0.45 0.05 1.29 6

Dry grassland 1.98 222 0.10 8.64 33

Moist grassland 0.48 0.87 0.03 3.63 21

Road 3.39 2.56 0.65 13.57 35
Reservoir 1.39 2.27 0.02 9.34 16
Industrial area 2.34 1.36 0.09 4.07 9
Artificial forest 15.79 15.65 0.40 47.52 31

Natural forest 30.02 22.20 0.57 71.73 34

Nf‘ytgzal River & stream arca 2.88 3.94 0.35 22.29 33

Water area grassland 3.47 2.89 0.10 9.86 17
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HIE 5 BT Aaks Table 29} 2} EX0]§ $HL
7o) Q1914Q) WE O] ofa) wSolxl ATFE 1770, A
AT AR M 5 F 2070 R0

BEwo] /14 2§39 AAUOR 30.02%E L}
o [¢)

HZA = 4.54%, AFAA 0.83%, T2 3.39%2 HAE Q]
on], ZYAY £33 A9 FUNES} 92T AA T
Bt 234%9) AHS Gehygich. oloh 2 AR MY
Aol Y FEAY EXo|§UY B4 L4 Auet o
A3t

M

=

HI

2. HatAlE BEHE
1) #Hatg & ZAEX|>

iAo dAlA =, A e, AAshe, BAI9 A4
& AT A= Table 33 ek Fiskey} Bt A¥A

ot Blas] B 357 FEuE ot ASHES] 18.71%=
Numata and Ono(1952)9] SAH A9 U7} 13.1%, =

14.5%9} Lim er al.(2004)9] 35 =A15142] 14.9%, Kim
et al.(2007)9] gtepi= g E2H 13.7% Bl =
Suj, Song er al(2005)°] A-&A] AHAAo] A3k
19.7%., Lim and Hwang(2006)9] 7}opAl=+H 3 X
17.7%9} Hl=3t 2295 & 4 3ok

EABA =0 A9 U F AT R Fol whet Fet
Ao 2 At A T AHE F42863)E 7o R
sto] 357 wRE9] Bt EAISE A= 8.02% = A E
t}. 0] You ef al.(2003)9] FEW9A A &l 9] 5.3%
B =21 Oh and Go(2005)9] ¥{FTj7h 2|24t ghe
At 7 AL 15.5%, Lee et al.(2002)2] A1&A|
2o AR AT 27.9%, Lim ef al(2004) 3= =A)5}
29| 17.2% Hrhs W szl

Az o] 70%7} @ 8 YA 9] Azhpeel A
A2z 8.60%2] W& A3ke-S Uetii= RHA, A A o]
5%mIRERl X Fofx|t o] WHe] o] - 33.85%% 3t
&0 M =& Aor 2AEI

2) Hux|

S-eluzte] olddE AAstEs dAtA] EE st B
H S 11257(41.3%), Fotot|2)7} 64457(23.6%),
ddford 2|7k 2985 (10.7%),2HA o 245-7(8.9%) =

Table 3. Distribution characteristics of naturalized plants in the study areas

ID Name of Village TP” NP” NI’  UIY ID Name of Village TP NP” NI  UIY
1 Yongmi-1ri 123 22 1789 7.69 19  Samda-ri 107 24 2243 8.39
2 Songgok-1ri 108 25 23.15 8.74 20 Maewol-ri 96 25 26.04 8.74
3 Daeyang-2ri 129 23 17.83 8.04 21  Yongjeong-ri 108 28  25.93 9.79
4  Bangdong-1ri 123 16 13.01 5.59 22 Daean-ri 104 23 2212 8.04
5  Dongchon-1ri 162 20 12.35 6.99 23 Noil-ri 146 25 17.12 8.74
6  Geumsan-2ri 126 26 20.63 9.09 24 Gwangjeong-ri 109 28 25.69 9.79
7  Sojeon-1ri 186 16  8.60 5.59 25 Naengcheon-ri 65 22 3385 7.69
8  Chapyeong-1ri 98 19  19.39 6.64 26 Gaegok-ri 141 22 15.60 7.69
9  Daehak-2ri 99 13 13.13 4.55 27 Nongso 1-ri 130 26 20.00  9.09
10 Yeokchon-2ri 134 23 17.16 8.04 28 Yangbeom-lri 129 21 16.28 7.34
11 Woram-ri 174 25 1437 8.74 29 Yu-lri 168 23 13.69 8.04
12 Yongjeong-2ri 107 32 2991  11.19 30 Jarak-ri 118 15 1271 5.24
13 Cheongsong-1ri 109 25 2294 8.74 31 Deoksin-ri 186 29 1559 10.14
14 Jang-an-ri 100 18  18.00 6.29 32 Masa-ri 132 19 1439 6.64
15 Jeong-wol-ri 162 25 1543 8.74 33 Odong-ri 145 23 15.86 8.04
16  Songcheon-ri 129 23 17.83 8.04 34 Nampyeong-ri 139 18 12.95 6.29
17  Beopji-ri 95 27  28.42 9.44 35 Samgam-ri 153 30 19.61 10.49
18  Bujeol-ri 160 24 15.00 8.39 Average 128.57 2294 18.71 8.02

1) TP: Number of total plant species,
3) NI: Naturalization Index,

2) NP: Number of naturalized plant species
4) UI: Urbanization Index
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gl it (Park et al., 2002).

2 AR oA 2AME 849 FSHAlES HAA W
2 FEstd Hoh 277t 265(31.0%) 02 71 =2 H
29 Ao, 1 ke S¥o] 25FQ98%) O
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AHEF(Ds) SER6%), AEAEH(D:) 255 (24%), D1
155, Di 255, Doy 127 BAEQIT, IR)ER 4
Huw FEIFDES AT tiEe] AshAlEo] FeAt

| E o
o = e
a
, ot 1
25 m 0
iz oX
|

H

H Hl o ofN R
ol of

o
iy
>,4/\

ZPog EE, Iofak(fhol Lot W2 9 A
Eo| Ao &3ttt o]= Oh er al(2009)2] W54
Aol A Q] FletAEo] Abx S AT Avket fARE 2

sfolt},

Ak

ARRA L] E1 S Bk B4R 712 glX|
ok A O AAIFQ ou|S Basty] Sjs) dbdos
0~0.2(AF 2 518, +0.2~0.4(AHTHEHS), +0.4~0.6(41 2k
908), £0.6~0.8ATHE D), 0.8-1(FBI|S52) Foz

TEstel A duE s & 4 Atk

Table 4= &Y 7} =& EX|0]&47
Azt e BEEAHY AudAE AT Ao,
Table 5= 187 7@x|eef F1oh4 =] FE549] 4
AS B4 Aot

1) HeHH

AA F4(TP)= 0.6552 AT} &2 o] A
£ Uehdin, diFEe] A3 ov] e oA Y
=] FHEAE YEr At ol F Tl w2 A4
o] EA4o] wtgd Aot} AskEE AFHI T 4o
FHIAE YERde 53] 171e] ol wWol mAE A
A= 0.688 % =2 ¥ AUAAE 7ML Q= Ao
HEAEAY ol AA, AFA 59 U FEol g
Ao AsHAES] ¢ FEo| Erhe 7IE AYALEY

Aol st

Table 4. Correlation between area percentage of Land use type and distribution characteristics of naturalized plants

in the study site

Land use type TP NP? NP ur’
Residential arca Pearson Correlation -0.4397 04327 0.688" 04327
Significant 0.008 0.009 0.000 0.009
Road Pearson Correlation -0.559" 0.205 0.594" 0.205
Significant 0.000 0.238 0.000 0.238
Atrtificial Paddyfield Pearson Correlation -0.447" 0.302 0.606 0.302
Type Significant 0.007 0.078 0.000 0.078
Dry field Pearson Correlation 0.059 0.217 0.098 0.217
Significant 0.735 0.210 0.577 0.210
Artificial Forest Pearson Correlation 0375 -0.050 0.215 -0.050
Significant 0.026 0.773 0.214 0.773
Natural Natural Forest Pearson Correlation 0.655 -0.218 -0.635 -0.218
Type Significant 0.000 0.208 0.000 0.208

*Significant at p<0.05, **Significant at p<0.01, N = 35
1) TP: Number of total plant species,

3) NI: Naturalization Index,

2) NP: Number of naturalized plant species
4) UIL: Urbanization Index
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Table 5. Correlation between landscape index and distribution characteristics of naturalized plants in the study

arcas
Item Index TP" NP? NP ur?
TA Pearson Correlation 0.353" -0.045 -0.308 -0.045
Significant 0.037 0.797 0.072 0.797
NP Pearson Correlation -0.064 0362 0.270 0362
Significant 0.714 0.033 0.117 0.033
PD Pearson Correlation -0.352" 0.488" 0.602" 0.488"
Significant 0.038 0.003 0.000 0.003
Area MPS Pearson Correlation 0372 -0.353" -0.515" -0.353"
/Density/ Significant 0.028 0.038 0.002 0.038
Edge PSSD Pearson Correlation 0.512" -0.255 -0.573" -0.255
Significant 0.002 0.139 0.000 0.139
LPI Pearson Correlation 0.511 -0.215 -0.532" -0.215
Significant 0.002 0.214 0.001 0.214
TE Pearson Correlation 0.099 0.254 0.094 0.254
Significant 0.572 0.141 0.591 0.141
ED Pearson Correlation -0.504" 0.572" 0.793" 0.572"
Significant 0.002 0.000 0.000 0.000
MSI Pearson Correlation 0.003 0.039 -0.008 0.039
Significant 0.984 0.823 0.964 0.823
Pearson Correlation -0.335" 0.458" 0.619" 0.458"
Shape AWMSE i onificant 0.049 0.006 0.000 0.006
LI Pearson Correlation -0.243 0.516" 0.542" 0.516"
Significant 0.160 0.002 0.001 0.002
TCA Pearson Correlation 0.379° -0.136 -0.384" -0.136
Significant 0.025 0.435 0.023 0.435
Pearson Correlation 0.405 -0.492” -0.634" -0.492"
Core area CPLAND  qionificant 0.016 0.003 0.000 0.003
MCA Pearson Correlation 0.373" -0.361" -0.517" -0.361"
Significant 0.027 0.033 0.001 0.033
PR Pearson Correlation -0.118 0.167 0.076 0.167
Significant 0.500 0.337 0.664 0.337
PRD Pearson Correlation -0.281 0.171 0.316 0.171
Diversity Significant A 0.102 0.325 0.064 0.325
SHDI Pearson Correlation -0.303 0.200 0.226 0.200
Significant 0.076 0.250 0.192 0.250
SIDI Pearson Correlation -0.244 0.170 0.153 0.170
Significant 0.158 0.330 0.380 0.330

* Significant at p<0.05, ** Significant at p<0.01, N = 35

1) TP: Number of total plant species 2) NP: Number of naturalized plant species
3) NI: Naturalization Index 4) UIL: Urbanization Index

2) HE/Yz/7tZxt2| x|+ S 24 s F2 AREe Az AP ATl A
WAL B RS Aok e Urehd el elubgel ol g S e Jels) & uf s
W gt A o BT Haee cremay A B A AEASSk] AURAL ovl Qs Azl
2 2(Patch) 9 UIEE RS 922 = (PD) #]2=}e] B E St A A AA O] 7] Fae AAA abEsE
AT 06022 B Uebgh PD At Aol s THHS Sttaselns GuaiPach)d Garls
U= MPS A% 3t dhakAl o) shastel BA7F ek,

l=

02: e i

&



396 ag - 253 =2 A she] ] 25(3) 2011
ASHETH MPS 1|4:0] 0.5159] S0 ARTAL MAH7E  BIAS A Ao BAH ol Hudt Aol
shwabEo] 27]7} Zhadtehd A5 5—4 o]g) B0l & WE A NS WS o] ekt Zvolt

obd &= 9 7M5AS Jehdith A3 Q 4 (Patch)7te] =
719] 2kelE WERUl= w2 27| 22 HA(PSSD)= 719
ol o] digt RS b, Buj X2 7|(MPS)e} ¢
AL o {83 FEZ sjHEe AL 7ML e A
Z2A FAgkette 59 JuREAE dERT

7P 2 A7 Aol A AR S HAHeS dEtd=
2ol 22 (LPDE FBHRTH -0.5329) o) JAS
et olgfg ATt AdY 430l 1Y 2 BRYRE
Ao JhAnks Aol Ado] WAH L} Fgheo] ke
SO ATPAZ AAGE ARE 18 T o ¥ o2
x\%=0l9] Aukel AX| e},

7PARR U E(ED)= w22 A2717F Aeby JE7E 54
42 SrobAo], AT P 9 S ool
BS4E FolAE Agolth YA 4B BAL 2
5ol WE, 447z L AL PR w3t
S 7HA3L Slth(Ranney et al., 1981). 7P|l Rlehel &
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Table 6. Correlation between disturbance index distribution characteristics of naturalized plants in the study site

Index NpP? NIY ur?
e Pearson Correlation -.522%* 0.239 0.703** 0.239
Distribution Index o
Significant 0.001 0.167 0.000 0.167

* Significant at p<0.05, ** Significant at p<0.01, N = 35

1) TP: Number of total plant species
3) NI: Naturalization Index
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Appendix 1. Landscape indices included in the analysis

Description .
Item Index Limits / Unit Numerical formula
Total Area _
TA TA=0 / ha _A( 1(),()0())
Number of Patch
NP=N
NP NP=1 / None
Patch Density N
PD=—(10, 1
PD PD>0 / No./100ha 7 (10,000)(100)
Mean Patch Size A 1
MPS MPS>0 / ha MPS= N(w?ooo)
Area . . m n A 2
/Density/ Patch Size Standard Deviation _ _)}‘
Y PSSD PIPNLAE 1
Edge PSSD=0 / h pssp= || == ( )
= a N 10,000
Largest Patch Index n
MAX(a, .
LPI j:f(“w)
100=LPI>0 / % LPI=~———(100)
Total Edge _
TE TE=0 / m E=E
Edge Density E
=(10,
ED ED=0 / m/ha D=7 (10,000)
Mean Shape Index iy 2\/511/
MSI & A Va
MSI=1 / None MST=
Shape Area-Weighted Mean Shape Index m & ([ -25p; (ai j)
AWMSI=
AWMSI AWMSI=1 / None ,[;]; \/%_] A
Landscape Shape Index 25E
LSI LST=
LSI=1 / None VA
Total Core Area mon 1 )
TCA =
TCA rcAZ0 / ha “ ;,;];“w( 10,000
Core Area Percentage of Landscape TCA
Core area CPLAND 100=LPI>0 / % A
Mean Core Area Sha
MCA MCA—’EUEI%( 1 )
MCAZ0 / ha =~ | 10.000
SHDI Shannon's Diversity Index SHDI—— i (P”l P)
SHDI=0 / None A s
Simpson Diversity Index o
SIDI SIDI=1- Y, P*
Diversity 113>SIhDif(})1 /_ None i=1
atc 1chness -
PR PR=1 / None PR=m
PRD Patch Richness Density PrD="%(10,000)(100)

PRD>0 / No./100ha

A

A= Total landscape area(nr).

N= Total number of patches in the landscape.
FE= Total length(m) of edge in landscape; includes landscape boundary and background edge segments if the user decides to
treat boundary and background as edge.

E'= Total length(m) of edge in landscape; includes entire landscape boundary and background edge segments regardless of
whether they represent true edge.

i= 1, ..., m or m' patch type(classes). j= 1, ... , n patches. m= Number of patch types(classes) present in the landscape.

n=n;= Number of patches in the landscape of patch type(class) 1. a,= Area(mr) of patch ij. p;= Perimeter(m) of patch ij.

a;= Core area(nt’) of patch ij based on specified buffer width(m).

P,= Proportion of the landscape occupied by patch type(class) i.
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Appendix 2. Landuse Status’ Illustration on the study areas
Paddy field Bl Orchard I Natural Forest
I Road Paddy field I Residential area
Il Cemetery B Road [ Dry grassland
Dry field I Cemetery 0 Moist grassland
Artificial Forest Il Equipped agricultural area [l Reservoir
I Natural Forest Il Livestock farming facilities |l River & Stream area
I Residential area Dry field Water area grassland
Dry grassland Artificial Forest -
eters
B River & Stream area Meters 0 250 500 1,000
Water area grassland ~ © 125 250 500
i . n n-ri
Sojeon - Tri Janaga
=
Bl orchard
Paddy field
B orchard Il Road |
Paddy field Il Cemetery
Il Road Il Livestock farming facl :
Il Cemetery Ory field
Dry field Artificial Forest | 2
| Artificial Forest | Natural Forest - ‘
I Natural Forest I Residential area
B Residential area i Diy grassland
I Livestock farming facilities I River & Stream area
Dry grassland Water area grassland
| Moist grassland s

I Reservoir
I River & Stream area
Water area grassland

0 125 250 500 750 1,000

Cheongsong - ri

Daeyang — 2ri

* Because of page’s limitation, this study suggested only 4 study areas among the 35 areas
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Appendix 3. The list of naturalized plants in the study areas
Naturalized plants I I Existence site number
Cannabidaceae 413}
Cannabis sativa L. %}t CA Dy 33
Polygonaceae u}lr] =3}
Rumex acetosella L. o715 E Ds 11, 24, 27
. 1, 2, 3,5, 7,8, 10, 11, 16, 17, 18, 19, 20, 22, 24, 25
/\ u 9 9 9 bl b 9 9 b 9 9 9 b b 9 b b
Rumex crispus L. 22|74 °] E Da 96797, 28, 29, 30, 31, 32, 33, 34, 35
Rumex nipponicus Franch. et Sav. &4 7 o] JA Dy 11, 23
Rumex obtusifolius L. 22|20l EU D ;,5 2313, 4, 6, 8,9, 10, 11, 12, 13, 15, 16, 17, 21, 23,
Bilderdykia convolvulus Dum. U =52 = EU Dy 12, 14
Persicaria orientalis (L.) Spach & o] IN D, 19, 20
Chenopodiaceae ™ o}33}
Chenopodium glaucum L. | o}5 E Dy 12, 21
. P . 1, 2, 3, 5,6, 7,10, 11, 12, 14, 15, 16, 17, 19, 21, 22
Zmol= s L5 Iy 95 0, P P 5 ’ 5 5 5 5 > >
Chenopodium ficifolium Smith &3 0F- E o Da 5379425, 26, 27, 28, 29, 30, 32, 33, 34, 35
Chenopodium album L. 3|7 o} EU Dy 1, 2, 3,7,8,9, 11, 12, 14, 17, 21, 23, 29, 31, 35
Amaranthaceae H| 53}
Amaranthus retroflexus L. BH] S TA Ds 17, 29
Amaranthus lividus L. 7} 8] = E Ds ;1,1 5,337, 8, 10, 12, 13, 16, 18, 20, 22, 25, 26, 27, 28,
. 1, 2, 4, 5, 6, 11, 12, 15, 16, 18, 19, 20, 21, 22, 24
LEy= s Ly 9, 0, P 5 5 5 5 5 5 P 5 P
Amaranthus patulus Bertoloni 7}+=4 4] S SA Dy 25, 26, 27, 28, 29. 32, 33, 34, 35
Celosia argentea L. 7]l = 2}u] TA Dy 6
Phytolaccaceae R} 2] 33}
Phytolacca esculenta Van Houtte Z}2]-g C Ds 31
Phytolacca americana L. W] Z- 2] 2 NA D> 3, 6,8, 9, 12, 13, 16, 17, 19, 21, 22, 23, 24, 28, 29,

31, 34

Caryophyllaceae A <1}

Cerastium glomeratum Thuuil FHAUYE=UYE E Dy 17, 20, 28

Silene armeria L. Z-TLo| U5 E Ds 1,8, 16, 26
Cruciferae 4] 2} 3} 34
Brassica juncea Czern et Cross 7t C Dy 10, 12, 21, 30
Lepidium virginicum L. F-TFEyy o] NA Dy 3,6, 11, 14, 15, 16, 17, 23, 24, 25, 30, 31
Lepidium apetalum Willd ThEy o] NA Dy ;6,251,3’21’ 29‘1’ 1209’, 13{.)” ;21” ;g” 31;‘,’ 15, 16, 17, 18, 19,
Thlaspi arvense L. Hyjo] E Dy 11, 16, 22, 29
Rosaceae #}u| i}
Potentilla supina L. 7|2 A 357} H] E Dy 10, 27, 31, 33
Leguminosae F 1}
Amorpha fruticosa L. Z A 8| A2 NA Dy 1, 3, 6,9, 12, 21, 22, 27, 30, 32, 33
1, 2, 3, 4, 5,6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16,
Robinia pseudoacacia L. O}7FA L5 NA D3 17, 18, 19, 20, 21, 22, 23, 25, 26, 27, 28, 29, 30, 31,
32, 33, 35
Trifolium pratense L. F2E 7| & E Dy 14, 21, 35
- = 1, 2, 3, 4,6, 7, 8 9, 10, 11, 12, 13, 14, 15, 17, 20
Trifolium repens L. 27]& B De 51792723, 24, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35
Trifolium hybridum L. X B 7% EU D4 11
Medicago sativa L. A57) A2 E D, 5

Euphorbiacea dfj=1}

2, 8, 10, 11, 12, 13, 16, 18, 19, 20, 21, 22, 23, 25,

FEuphorbia supina Rafin ex Boiss. ©f 7| &-H] ] NA D3 26. 27. 28. 3. 35

Simaroubaceae A€ U F 3}

Ailanthus altissima Swingle 7}<5U5- C D, 2, 3,6, 8,10, 11, 12, 13, 16, 17, 18, 21, 26, 27, 31
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Appendix 3. (Continued)

Naturalized plants I I Existence site number
Malvaceae ©}-2-3}
Abutilon theophrasti Medicus © A 7 IN Dy 2, 4,5, 12, 15, 17, 21
Onagraceae Y52
1, 2, 3, 4,5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17
. . ]ﬂ_u}_ le 2 b b bl b 2 2 2 bl 2 b bl 2 b b 2 9
Oenothera biennis L. HEro] 3 NA - Dus 15 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 33, 35
Oenothera erythrosepala Borbas & gro] 2 NA Dj4 15,23
Convolvulaceae uf| 23}
Quamoclit coccinea Moench G835 % TA Dy 2, 14, 17, 26
Ipomoea purpurea Roth T UTZ TA Dy 2,5, 7,12, 13, 18, 19, 20, 23, 25, 26, 27, 29, 32, 33, 35
Ipomoea hederacea Jacq. 0|=+l}ZZ- TA Dy 2, 4,8, 10, 11, 12, 13, 14, 16, 19, 21, 25, 26, 27, 28, 30
Cuscuta pentagona Engelm. 1|=tA] A4+ NA Dy 1, 3, 8 12, 13, 17, 18, 19, 20, 24, 26, 29, 33, 34, 35
Scrophulariaceae & A}3}
Veronica arvensis L. A7 &Y= EU Dy 12, 24, 28
Veronica persica Poiret. 27} 501 EU  Ds ;(5), 11, 14, 15, 17, 19, 20, 21, 23, 24, 25, 31, 32, 33, 34,
Plantaginaceae 3 7 o] 3}
Plantago lanceolata L. %27 0] E D.s 28, 29, 30, 34
Compositae =-3}3}
Carduus crispus L. A =2]n] % 7 7 EU D 5, 15
Eupatorium rugosum Houtt. A ¥S5ZUE NA D 18
Aster pilosus Willd. 1)=& X2 0] NA D 5, 27, 28, 35
Aster subulatus var. sandwicensis A.G.Jones
_ TA D 20, 22, 23, 24, 25, 31, 34, 35
S 23} !
1,2,3, 4,5 6 7,8 9, 10, 11, 12, 13, 14, 15, 16, 17,
Erigeron annuus (L.) Pers. 7% NA D, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 35
1, 2, 3,4, 5,6, 7,8, 9, 10, 11, 12, 13, 14, 15, 16, 17,
Conyza canadensis (L.) Cronquist &% NA D 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32,
33, 34, 35
Conyza sumatrensis (Retz.) E.-Walker &= SA Dy 6, 17, 18, 22, 24, 31
Erigeron philadelphicus L. S5 % NA D 2, 8,10, 19, 29
1, 3, 4, 5,6, 8,9, 11, 14, 15, 16, 17, 18, 19, 20, 22, 27
. . . . =] _9_}\ 1 bl 9 9 bl bl b b b b b b 9 9 b b 9 9
Erechtites hieracifolia (L.) Raf. H2AUE NA D 29, 31, 32, 33, 35
Crassocephalum crepidioides (Benth.)
S.Moore 5 AL} AF D, 15, 23, 31, 32, 33, 34, 35
Tagetes minuta L. JF=tO}A|H] SA Dy 10
Rudbeckia bicolor Nutt. QFd 1=t NA Dy 10
Senecio vulgaris L. 7| &7t E D 2, 6, 12, 18, 21, 23, 25, 26, 32, 35
Helianthus tuberosus L. ST X] NA Dy 1, 13, 27, 29, 33
Coreopsis lanceolata L. 27| =+ NA Dy 13
Coreopsis tinctoria Nutt. 7] % NA D 9, 25
Cosmos bipinnatus Cav. ZAH AN SA Dy 3,6, 7,8, 12, 18, 21, 24, 25, 27, 29, 31
Cosmos sulphureus Cav. =TT H A SA Dy 6, 16
2,3,4,5,6,7,9, 12, 13, 14, 15, 16, 17, 18, 20, 21, 22
. u],/\ b 9 9 b b ] 9 9 9 9 9 9 bl 9 9 9 9
Bidens frondosa L. v| =7 epAbe] NA - Dz 93794725, 26, 27, 28. 30, 31, 32, 34, 35
Bidens pilosa L. var. pilosa 2At=7]8|v}& TA D, 35
Galinsoga ciliata (Raf.) S.F.Blake EHZo}AH] TA Dy 1, 2, 6, 15, 24, 27, 29, 31, 32, 33, 35
Galinsoga parviflora Cav. HZZo}A| H| TA Dy 6, 10, 11, 13, 27, 31, 34
Ambrosia trifida L. var. trifida T A A& NA Dy 1, 3, 5, 13, 35
Ambrosia artemisiifolia L. 5% % NA  Ds 1, 2, 3, 4, 5, 6, 11, 15, 17, 18, 19, 20, 22, 25, 26, 28,

32, 33, 34, 35
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Appendix 3. (Continued)
Naturalized plants I I Existence site number
Xanthium canadense Mill. &= 1 a}g] NA D, 5,6, 7, 19, 20, 22, 24, 32, 34, 35
Hypochaeris radicata L. A ¥aFE % E D, 18
1, 2, 3, 4, 7, 8, 10, 11, 12, 13, 14, 15, 16, 18, 19,
Taraxacum officinale Weber 4|1l E-d E D 20, 21, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34,
35
Sonchus oleraceus L. 7} X% E D 1, 2, 3, 11, 13, 18, 20, 22, 23, 24, 31, 34, 35
Sonchus asper (L.) Hill 24} 7} 2] & E D, ;,1 1;); 1; 14, 15, 16, 17, 18, 19, 21, 22, 23, 24, 25,
Lactuca scariola L. 7} A1 A3+ E D 1, 7, 12, 20, 23, 26

Gramineae ® 3}

Panicum dichotomiflorum Michx. v|=t7}| 7] % NA D, 5, 13, 19, 20, 22, 24, 31

Paspalum distichum L. var. indutum Shinners
NA D, 19, 22, 24

HE2A 1]
Eragrostis curvula Nees 5=%A] 17 SAF Dy 12, 13, 17, 21, 23
Dactylis glomerata L. 2 2] A EU Dy 6, 12, 15, 16, 21, 28

Lolium perenne L. 3 U& Dy 23

Lolium multiflorum Lam 3|} 2] Dy 6, 13, 15, 24

Poa pratensis L. $}3Eol& D, 3, 6, 12, 15, 17, 18, 20, 25, 26, 27, 35

E
E
Vulpia myuros (L.) C. C. Gmel S5A) E Dy 5
E
E

Festuca arundinacea Schreb. 7] 2€ D, 10, 13, 15, 17, 21, 24, 27, 28, 31

Avena fatua L. W EU Dy 24

Bromus unioloides H. B. K. £0|A& SA D4 19, 24

Agropyron repens (L.) P.Beauv. F-571d E Dy 2
Commelinaceae 9| &AZ 7}

Tradescantia reflexa Rafin. A3 7) 1] NA D4 29

* 1=The place of origin, I=Disseminule form
* NA=North America, SA=South America, TA=Tropic America, J=Japan, C=China, IN=India
CA=Central Asia, E=Europe, EU=Eurasia, AF=Africa, SAF=South Africa
* D1=Wind or Water scattering, D2=Adhesion to Animal or Human body, D3=Automatic Scattering
D4=Gravity scattering, D5=Vegetative propagation D1,4 D2,4=Scattering type of both D1 and D4 or D2 and D1
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