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Classification of rural villages based on Landscape Indices
- Focusing on Landscape Ecological Aspects -

Kim, Han Soo * Oh, Choong Hyeon’
Graduate School, Dongguk University
*Dept. of Biological and Environmental Science, Dongguk University

ABSTRACT : This study aims to analyse the landscape ecological characteristics of 39 rural villages in Korea and classify them
according to their characteristics. After producing a land-use map of rural villages, this study quantified the landscape ecological
characteristics of the subject sites as 18 landscape indexes using Fragstats. By applying the landscape index as a variable, selecting
4 factor through principal component analysis and conducting a cluster analysis, it classified them into 3 groups. Rural villages of
Korea have their unique types of land-use due to the influence of physical environment such as geography, climate and ecology as
well as the social and cultural influence, and the characteristics of land-use can be analysed and classified using the landscape

index, the quantified landscape ecological characteristics.
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Description .
Item Index Timits })Unit Numerical formula
Total Area _ 1 )
A TA=0 / ha TA*A(m,ooo
\P Number of Patch NP N
NP=1 / None o
Patch Density N
D PDX0 / No.100ha PD=27(10,000)(100)
Mean Patch Size e A 1
257]; MPS MPSX0 / ha MPS= W( 10‘000)
=
= —_————————————
' Patch Size Standard Deviation Gy (4]
et PSSD ZIJ;["J %) 1
1= PSSD=0 / ha PSSD = N (10 000)
n
Ll Largest Patch Index MAX(a,)
100=LPD0 /| % LPr=-4="—(100)
Total Edge
1B TE=0 / m TE=F
Edge Density _E
ED ED=0 / miha ED= = (10,000)
Mean Shape Index Shal i
sl g
MSI=1 / None MSI= ————
R PARS Area-Weighted Mean Shape Index s [ [ -25py (u/)
AWMSI= =
AWM AWMSI=1 / None 21;1 a; |\ A
Landscape Shape Index _ 25E
Ll ISI=1 / None ESI= T
Total Core Area WS, 1 )
TeA TCA=0 / ha rea = erzlal( 10,000
. Core Area Percentage of Landscape TCA
;A A A PL
114“ CPLAND 100=LPD0 | % A
Mean Core Area LS o
MCA y _i=l=1 i 1
MCAZ0 / ha aea="10 (m)
Shannon’s Diversity Index R
SHDI SHDI=0 / None SHDI= ;(P, InP)
Simpson Diversity Index R
R Sib! DSIDI=0 / None SIDI=1-3.F,
A PR Patch Richness re
PR=1 / None -
Patch Richness Density T m
PRD PRDX) / No./100ha PRD = 2-(10,000)(100)

A= Total landscape area(nt).
N= Total number of patches in the landscape.

F= 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

=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) i.

a;;= Area(ni) of patch ij.
p;;= Perimeter (m) of patch ij.

afj= Core area (ni) of patch ij based on specified buffer width(m).
P,= Proportion of the landscape occupied by patch type(class) i.
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Variables Factor 1 Factor 2 Factor 3 Factor 4 Communalities

TCA (Total Core Area) .945 174 -.116 .067 951
CPLAND (Core Area Percentage of Landscape) .916 -.146 -.235 -.099 .908
TA (Total Area) .899 .360 -.081 .078 756
PSSD (Patch Size Standard Deviation) .891 -.138 -.173 -.076 795
ED (Edge Density) -.887 297 135 127 .964
MCA (Mean Core Area) .851 -.225 -.189 .330 .909
MPS (Mean Patch Size) .842 -.229 -.180 377 .982
PD (Patch Density) -.821 .186 211 -.048 935
PRD (Patch Richness Density) -.706 -.478 .333 -.050 .849
LSI (Landscape Shape Index) -.279 941 .049 129 .525
NP (Number of Patch) -.117 910 132 -.221 832
TE (Total Edge) 401 .893 -.005 .079 941
AWMSI (Area-Weighted Mean Shape Index) -.253 847 -.222 .040 .925
SHDI (Shannon’s Diversity Index) -.437 -131 .852 .058 921
SIDI (Simpson Diversity Index) -.384 -.103 .840 199 713
PR (Patch Richness) .013 170 724 -.400 .841
LPI (Largest Patch Index) 518 -.337 -.149 -.625 .938
MSI (Mean Shape Index) .380 -.048 -.070 .610 .903

Eigen value 7.79 4.054 2.400 1.337

% of variance 43.305 22.525 13.331 7.429

Cumnulative 43.305 65.830 79.161 86.590
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ALQ &= ARASF F oA 27|(TA),
8240 HFAZI(MPS), FAANA(TCA), 341A]
A7(MCA) & Holrhga} dutnpgo] Hls:g
o] o5 Hlg] AEree AP B Ao
Aok DAVHT ATk SPD), TAVHT
2] Zo|(ED) 59 A9 2HErhgo] Hoprlgat Juh
Sof HlE|A] B Fog BEAFGlom, Jﬂoku}—ﬂr o
gk kS A2 BES S FABATh ol ARt
S9] EXo]&e] FAo] A Fo AHAAQAT T
FE 2 o]Fo] HS Yehle Aot

A28Rlel &t AHAFT T WIAE FE5e
Heae] FNP), AH7ISHAFENAFAWMSD, 7
HAFHENAGLSD) 52 Hoprlsz dutnlSo] Hl:

3

imwﬁ
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itolrl, W) vis) A 49, ol ol
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H Aol

A3 Qoo &= ABASF = AR EXo]LS
T AEaAe] §3 e vehlle o
Z)4<SHDL, SIDD$} 1 439 7/MFPRE T2 805
Y g oy AbEniSo] H|S3E £F oJu

Table 6 T4 EXOI&EA 9 F 25 B4 Ade) 4% A
Area (%) Population Main income(%)
Paddy Dry Residential Natural Artificial . Dry Paddy  stock/facility
Cluster field field area Road Forest Forest Household  Population field field Jothers
I 45.5 17.1 6.3 7.8 5.4 9.9 218.4 617.8 23.0 45.0 32.0
1l 15.6 12.8 4.4 2.4 37.1 15.9 63.6 166.2 40.0 42.0 18.0
il 21.5 131 4.4 2.8 317 17.0 90.7 251.7 36.7 52.6 10.7

Table 7 thdA] X FEA Axje] F+HE Hf

Altitude above sea level (m) Mean slope (° )
Residential ) ) Forest area o ) )
Cluster Paddy field Dry field Residential area  Paddy field Dry field Forest area
area Min Max
I 42.1 17.1 45.2 14.5 51.0 2.3 1.0 4.6 19.6
Il 139.9 1211 167.4 171.0 277.8 3.3 2.1 8.1 23.2
I 75.2 73.3 93.0 95.4 197.6 4.3 2.5 8.6 21.6
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Table 8 Landscape index means

o
of
el

Factor/Cluster Landscape index means
TA PD MPS PSSD ED TCA  CPLAND  MCA PRD
Factor 1 Cluster 1 170.33 62.36 181 601  339.22 8452 49.26 0.94 6.95
Cluster 1I 398.07 15.37 714 2212 15487 27055 67.25 4.86 275
Cluster I 171.92 67.18 172 529 33561  80.20 43,67 0.79 9.82
NP TE AWMSI LSl
Cluster 1 10260 57316.00 391 10.92
Factor 2
Cluster 1I 59.60  60501.20 2.91 7.63
Cluster I 10183 53784.97 33  10.27
SHDI SIDI PR
Cluster 1 116 051  10.60
Factor 3
Cluster 1I 1.29 059  10.60
Cluster I 175 0.75 1317
LPI MSI
Cluster 1 28.37 2.15
Factor 4
Cluster I 35.34 2.47
Cluster I 26.24 2.18
o] F vke Ho =7 B4ERIY ol v A ol FelE F= Aew dHA vk =g st
214 21& 7H dRbvkeo] g EXoleREE % WYL Faaase] 7PEAele] vles w0l 7Pt
= 524o] wtdd Aotk 2l i o] ARl Al xASH 2 7Fs/do]
Adallel Eehe FaAF T AN P 2 7] Wiel WAl sk 4us A= 497t
AR 47t AAFhe WIEAPhE Bohsy dwks Btk
o] Hlsgk FEoln abErkEe] =A AT ole TEVES Tk EAClEREY vdde A
ApEvREOl A Aol ApAEh= HlEe] %7] Wil v RSt SHolA AT A HAxe tFd SHR
U= dapoltk the s3vke otk 594e 18 d sf4o] Zas)
o AEHes FEAGR] Yehd = e ddsss
4. =M Hnjo| ZBHENSIN s o B o wrE B A 2 ses 4 el e
Holmg fqfdol e A2 oldHR] AHeasol
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A% TS AT ARE ARAEEHE S o2 -6 HlE| 29139 Sdo] ZHMe Sdo] u)
A skl st gk g9lle] Aol BaL 88129 o wo e o]ady Apasse vgo] 7]
530l wre AL s 75k du8ase A7) Aoz dAo] AsEih AxzE FAM &ahs 2
7b AL, FEzh A Ao As iRtk o= A g wEnted Exolgsde 9 An 3, 31,
WA SHelA 2 19 okl vhea M Zulel s o] o]dAol AT WL HgHAo
Ty vhee] Ao SAsyt wel AW HAoM T worh wak ojujgt Axe) siHe WA SFHS
Aol B5= sste] Aol vvjgt 2e & 5 3 1T Mo E ABRAEES $8e AV &4
o oshiske} 7 2 ol mRsh w2 WHelth o xge 49 gl WP b Jus E4s
Zdee] ssyt JAYPHH MR dHE QF FAE mo 2zo] giatx|o)] gt wzo] AaEojol s},
AM2g7go] ogde A HY T 7% uHHA d 20l AT AWASFS FLITE FE2rS A
o AR S01DE wvet FErhee] Adas Bo] wAsl toksl 5o Exxge] wWalel o) W
vhaste] Jro} iAo HE F At =] A= AR A= FEFErste] 1S 5 lom, B
HlES YEhle TAskEe] wie 2 WAE KA 2o EX6) 7|23 ABAEEE dao] " A
Attal Haustoitt &35 A7 AR flsh el A =l EZznloo] 1A% Be 2 AnTE FAL s

ZPHo] Y ¥ ARATL Bk WAL 25

10 SZAE, M7 W33, 20114



S i AL

oﬁ",ﬁolﬂ_@,

N
-~

0}{ :(O
op
i

rhu
Lo

oM 0 % &

o

[SY]
o
fo,
b1

o
Q'L
r
kol

o
@xam

!
4

N

N

o

Ml

N

o

ol

=2

Apy

9‘1"

rir

=)
i [o 2
o b &2

R rr ol do 1> o

< £

g o SiA
- 0
off i °9l7 1x
o & fr
T T - ol 11
- fr olo
rir e
N
N
5 i
=
ol
o
o
) ?E ~ olft
BT

r
x
Y
L

[
X
12
K3
p=)
rir
ox
)
N o

2 o
o
tf
-+

fy
ox o
o,

lo
ol
]
)

off
rhu

x2
rr
on 2
o
flo

oh
fr
ox
i
4
p
tlo
o
=
e
oh
rr
jin)
oX
ol

i
fr
S
2
o
3
)
o yo,

41 ¥

)

M

W

Ne

X

Lo

i)
2 g &
o o,

5 e
Iy
o

d 2
oft nlo

tlo 12
o,
2

oo Jm
o,
b
e
ML o
@23
o
2
mH{ —
FO ;1': 1">“
oL (%

¥
tlo (0
£

F1)

2)

FRAGSTATSE Wl5Uj7Ad3 28 FHigte] 3522 7Y
Wk FEA ZROYo R ojF Aol thekdt FALAR
REHE AAETY FNFRE IS FARER ALkt
1995%d Mcgarial and Marks7} A|QFsh o2 $=3je] Gadol=
2 A RS dSste o FJFsHA MLEReH, dxA)
HEEo] B9 WA 330 o]&HI U

3970 tEA Y] EALEYEE AFston AHel AR |
A HFA e EXo]RAYEE A T

K87 AnaE s

10.

11.

12.

13.

14.

15.

&Ll

¢

ArT] U4
O

Hl

A, 2006, HIQLEFH <
AT H) 81
9(6), 63-7.
&, 2011, $-Evet H&0t
Aol W A E
AEIE3), 25(3), 389-403.
AT, HEA, 1999, EX|o]SsLE o] 83t F&
AT Az B B AT,
27(2), 69-79.

NFE 2], o|FZ, 2002, FEIAFES o
TEAT Aad BN B AF, T4
¥t 6(2), 7-14.

S04, AFE, 2010, THEHS o
Ale] 83t #BE AT
18(1), 83-88.

o]t 1995, whe @9 FEXH9
AAAATE, 36, 129-143.

o]F, 2002, AJFIFTES AT AT
124 FEAE, 37(4), 191-199.

A, 497, B3L, 2007, MFHZE whEg A
o] ANALEH EXFE Wzl 9 Adptz 24,
122 Y R85 2] 10(3), 49-57.

29, 2000, “=AEHAT FH] 547 AHA
A =l &g A, A2distal sk ERAL
3

= W

oy &
o

_\gl',ruloo}ﬂ
N o dE

to
ofje
8]

£ oY gz ooff oY
1 % o rhe rll
Ay N oo ol

|t

IS
ot oo

& op
ot
4
b
0
b

i)

o g o

=
3, 2006, “AeA] EAERA HILE 93
age HEE 24, A

ol

¢

10 oM,
B

= .

517, 2002, el « E3kAkd el 7]

B, w44,

9 2
9=
A, &

FTEUS

o A

o)
upALS
A

KR 2 BAY

il

7 .
AAPE, T A7), =LA5, A7), 2000, 3= 4k

rol' rl-Nr
ol
L
o

o
o

SARBAYGTHE
2] 42 88 %),

FENAAL $9¢ AT A9

A7, ARt ol wabek

Vol. 17, No. 3,2011 11



16.

17.

18.
19.

20.

21.

12

2

r_?lg
iy

BAFE o83 AAEA B,
718k X, 9(4), 349-362.

[
PR 9, 1085, AFATY 2P 2 438, @
=7

2733], 1985, =T}, A& WEAL
Baker, W.L. and Y. Cai.,, 1992, The r. le Programs
for Multiscale Analysis of landscape Structure Using

the GRASS  Geographical Information  System,
Landscape Ecology, 7, 291-302.
Forman, R.T.T., 1995, Some general principles of

landscape and regional ecology, Landscape Ecology,
10(3), 133-142.

Kim, K.H. and S. Pauleit., 2007, Landscape Character,
Biodiversity and Land Use Planning: The Case of

sEAH,

M173 M3, 20114

fo
of

23.

e

Kwangju City Region, South Korea, Land Use Policy,
24(1), 264-274.

.Li. H and J. Wu., 2004, Use and Misuse of
Landscape indices, Landscape Ecology, 19, 389-399.

McGarigal, K and Marks B.J., 1995, FRAGSTATS:
Spatial quantifying
landscape Structure. USDA Forest Service, General
Technical Report PNW-GTR-351, Pacific Northwest
Research Station. Portland, Oregon, 122.

pattern analysis program for

H o4 (20114 68 79)

£ 3 2 (&b 2011 7€ 18Y, 2% 8¥E 8YY)
ArMEZHY: (2011 88 8Y)

" 390 o HAE



BHATE &8 52 FIEFT ZHAHEH HE
Appendix 1 397] =] AR
Factor 1 Factor 2 Factor 3 Factor 4

No. . TA PD MPS PSSD ED TCA CPLAND MCA PRD : NP TE AWMSI LSI : SHDI SIDI PR LPI  MSI
% B400 3034 330 1466 2013 14175 6058 200 513 418 3% 70 118 057 2 53 2%
758 7905 17 253 4101 8063 619 058 8020 13 76992 40 U5 1% 033 “ 80 241
Clufter 878 5946 168 706 2538 4737 %23 093 1166 51 2176 251 58 L1l 047 0 8% 202
15341 7621 131 189 344 5783 3769 049 652 117 68027 488 1373 141 062 0 849 205

39 20387 6671 130 39 3643 9503 661 070 343 1% 72667 42 12720 08 039 70 1403 206
2 B106 178 579 1684 16242 28448 G54 379 184 B 70500 309 846 139 063 8. 264 215
3 39761 1056 947 2036 13346 26656 6704 635 2% 9 53066 257 665 1&2 064 9 305 2%
CluIsIter 5 38605 1088 919 2071 16331 26441 6849 630 259 Q63 302 8020 12 064 0 268 317
9 4959 1405 711 4L 1245 36003 67 546 277 66 57500 293 663 LIl 046 13 7266 236
1 0304 2409 415 ILI5 19269 17728 B350 243 429 B 58393 290 839 1% 038 13 B4 24
1 691 692 1l 572 26900 13249 5366 077 567 171 66418 302 10570 169 076 uio2nB 206
4 16357 %659 14 316 417 B39 RO 03 61 18 TLE0T 413 100 18 079 0 1913 215
6 1467 6757 148 3% L0 5119 246 063 891 9 48616 3% 047 17 078 2 20 22
7 1624 7054 142 359 3690 4270 %73 052 1204 8 4033 299 93 16 071 U B4 213
8 11498 5044 1% 490 3976 5115 71 09 1131 58 3616 297 830 15 072 3. us 2
10 16851 5519 181 610 27803 7331 850079 712 B 4681 318 902 169 072 2 BB 203
12 15900 9057 110 443 7T 6580 A8 046 755 M4 58158 366 1153 180 076 120 31 209
13 18729 6728 149 504 36955 7907 92 06 801 1% 69212 368 1264 18 079 5. 275 241
u 0865 4266 23 449 604 B2 %29 085 479 8 63854 343 105 150 073 0 143 230
15 %299 4079 245 1067 26011 17716 5019 123 48 4 91816 400 122 145 06l 17 u5 21
16 16431 535 187 763 28814 9180 587 104 852 8 473 285 923 15 07 U B0 27
17 U84 17T 056 14 57172 159 A8 012 004 1B 42789 373 123 238 088 5. 958 1%
18 04 M 313 907 23224 8L %9 178 83 46 Bl 280 697 167 073 120 2u 239
19 %990 4780 200 1292 2592 1497 548 116 593 129 69072 3% 1051 157 064 6 568 202
Cluns]ter 20 3% 4675 214 401 27549 5348 417 101 BB B 3131 25 7330 1% 080 5 194 204
21 %% 7921 12 261 30074 3L4 246 041 1459 7 37586 3 9% 17 07l u.o176 200
2 2639 7445 13U 711 0687 12002 5077 068 592 16 72541 366 180 171 073 U BT 213
23 12057 5943 168 498 2528 6179 4769 080 1080 T U 2% 75 211 085 U 29 18
% 12665  78% 17 503 31848 57.09 508 057 869 100 40334 280 8% 165 074 1 06 19
% 6144 T34 13 240 3301 B30 ®B 052 2Ll6 520 25 6720 20 082 13 1867 197
P 51521 3067 326 1284 23106 3014 5903 192 2720 18 11904 345 1B 154 069 U za 218
29 209 5567 180 58 31435 10256 4641 083 634 13 69438 347 168 163 074 Uo7 200
30 8023 224 18 19 40037 2995 3B 040 1620 o R 25 8% 180 079 1B 156 227
31 13740 3930 254 680 27666 7009 5000 130 8M 5 38012 33 8100 18 065 2 30 23
33 %669  6L12 164 310 38950 11578 B4 071 487 1683 103877 418 1590 162 07 13 740 23
3 93 8102 13 248 40745 172 9% 043 202 0 05 280 715 180 076 0. 08 218
36 B420 B4 282 608 27358 1204 458 13 511 0 695 337 1090 18 08l 13 188 22
37 %18 6862 146 34 40918 BR %% 05 1560 66 39357 3% 1003 1% 078 5. 2% 23
3 %25 1013 091 220 47763 302 340 029 1143 106 45970 363 171 161 074 1 195 239
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