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A Spatio-temporal Change Analysis of Rural Landscape Patterns using Landscape
Ecology Indices : Focused on a Part of Gyeonggi-do

L& A F J‘K_]__g_**," cHl) & Frex o A Ul Yuwns
Oh, Yun-Gyeong - Choi, Jin-Yong - Bae, Seung-Jong * Jang, Min-Won

Abstract

Studies in landscape ecology have emphasized on the relationship between landscape patterns and shapes. A
variety of landscape metrics has been developed so far to quantify landscape structures. Therefore, their develop-
ments and widespread applications become possible with the advent of spatial information systems including geo-
graphic information systems(GIS) and remote sensing. This study is to grasp the change of land use and landscape
ecology indices, and to analyze the change of landscape structure in a part of Gyeonggi-do during 15 years from
1985 to 2000. Green-area distribution maps and agricultural-area distribution maps for the analysis were reconstructed
from land cover maps constructed by WAMIS(Water Management Information System). And then, 4 landscape
ecology indices(TA, LPI, SHAPE AM, CAI MN) for the green-area and 5 landscape ecology indices(TA, PD, LPI,
LSI, CAI MN) for the agricultural-area were selected by using pearson correlation analysis. According to the
spatio-temporal change analysis using landscape ecology indices, the green-area fragmentation of Yongin was the
most severe of the study area and the agricultural-area fragmentation of Gwangju and Namyangju was more
severe than any other regions.

Keywords : Landscape ecology indices, Land cover, Landscape change, FRAGSTATS, Fragmentation
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Table 1 Landscape ecology indices(McGarigal, Kevin & J. Marks Barbara, 1995)

Description Index Complete Description
Total Area TA TA equals the total area(m®) of the landscape, divided by 10,000(to convert to
hectares). Note, total landscape area (A) includes any internal background present.
Number of Patches NP NP equals the number of patches of the corresponding patch type.
. PD equals the number of patches in the landscape, divided by total landscape
h D -
Patch Density FD area(m?), multiplied by 10,000 and 100(to convert to 100 hectares).
LPI equals the area(md) of the largest patch in the landscape divided by total
Largest Patch Index LPI landscape area(m®), multiplied by 100(to convert to a percentage).
LSI equals the total length of edge in the landscape, given in number of cell surfaces,
Landsgape Landscape Shape Index LSI divided by the minimum total length of edge possible, also given in number of cell
metrics surfaces, which is achieved when the landscape consists of a single patch.
Mean | SHAPE MN | SHAPE equals patch perimeter(given in number of cell surfaces) divided by the
Shape Index minimum perimeter(given in number of cell surfaces) possible for a maximally
AWM | SHAPE AM compact patch(in a square raster format) of the corresponding patch area.
Core Area Mean CORE_MN | CORE equals the area(m?) within the patch that is further than the specified depth—of-
Distribution AWM CORE_AM | edge distance from the patch perimeter, divided by 10,000(to convert to hectares).
Core Area Index | Mean CALMN | CAT is a relative index that quarttifies core area as a percentage of patch area (i.e.,
Distribution AWM CAL AM | the percentage of the patch that is comprised of core area).

* AWM ! Area Weighted Mean
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Table 2 Pearson correlation matrix of landscape ecology indices(Green—area Landscape)
TA NP ED LPI LSI  SHAPEMN SHAPEAM COREMN COREAM  CALMN  CALAM
TA 1.00
NP -0.55 1.00
0.0003
PD -0.75 077 100
<0001 <0001
Pt 0.76 -078  —0.82+ 1.00
<0001 <0001 <0001
LS -0.63 0.89 0.76 -0.81% 1.00
<0001 <0001 <0001 <0001
oy -0.72 065 062 -0.77x 0.84 1.00
<0001 <0001 <0001 <0O0L <0001
0.62 -0.44 -0.68 074 -0.33 -0.43 1.00
N <000l 0005 <0001 <0001 00349 0.0057
0.75 -0.76 -0.63 ! -0. -0.65 0.27 1.00
CORE MV 5 u 0.69 78 0.65
<0001 <0001 <0001 <0001 <.0001 <0001 0.0933
0.93+ -0.67 -0.68 0.86 -0.76 -0.82 056 0.82 1.00
CORE AM ’ !
<0001 <000l <0001 <0001 <0001 <0001 0.0002 <0001
CALMN 0.09 -047 -0.47 0.22 -0.37 -0.08 001 0.38 0.06 1.00
05055 00023 0002 0169 00179 06327 0.9625 0.0146 0.026
LA 0.75 -0.78 -0.85 0.85+ -0.95 -0.82 0.46 0.76 0.79 0.35 1.00
<0001 <0001 <0001 <001 <0001 <0001 0.0031 <0001 0.026 <0001
+ Bold type means a selected index.
+ Italic type means an excluded index.
+ An asterisk(*) means close correlation.
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Table 3 Pearson Correlation Matrix of Landscape Ecology Indices(Agricultural-area Landscape)

TA NP PD LP LS SHAPEMN  SHAPEAM  COREMN  COREAM  CALMN CALAM
TA 1.00
AP -0.17 1.00
0.3043
PD -0.76+ 061 1.00
<.0001 <.0001
LPI 0.74 -0.38 -0.73 1.00
<.0001 0.0167 <.0001
LS 0.09 0.84x 0.38 -0.12 1.00
0.5762 <0001 0.0156 04623
-0.62 0.14 047 -0.76+ 0.07 1.00
SHAPE_MN
<.0001 0.393 0.0021 <.0001 0.6818
0.75 -0.34 -0.69 0.95% 0.03 -0.73 1.00
SHAPE AM
<0001 0.0301 <.0001 <0001 0.8382 <.0001
0.62 -0.53 -0.60 048 -0.50 -0.46 040 1.00
CORELMN _
<.0001 0.0005 <0001 0.0018 0.001 0.0028 0.0106
0.73 -0.51 -0.68 0.84* -0.38 -0.66 0.74 0.79¢ 100
CORE AM
<.0001 0.0008 <.0001 <0001 0.015 <0001 <.0001 <.0001
c -0.04 -0.40 -0.29 -0.29 -0.55 0.38 -0.37 0.21 -0.11 1.00
0.7993 00111 0.0724 0.0675 0.0002 0.0162 0.0192 0.1888 0.5002
0.76 -0.46 -0.74 0.59 -0.42 -0.50 0.49 0.93+ 0.83 0.27 1.00
CALAM

<.0001 0.0026 <.0001 <.0001 0.0065

0.0011 0.0012 <0001 <0001 0.0921

+ Bold type means a selected index.
+ Italic type means an excluded index.
- An asterisk(*) means close correlation.
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Fig. 12 Change rate of CAI MN for agriculture
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