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A Temporal Structure Analysis of Forest
Landscape Patterns using Landscape Indices
in the Nakdong River Basin
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ABSTRACT

An artificial disturbance like forest fragmentation has affected the sustainability of forest ecosystem.
Therefore, in order to manage the forest ecosystem efficiently needed to analyze quantity and
quality(structural pattern) of forest simultaneously. This study analyzed the structural patterns of
forest landscape to provide a basic data for evaluation and management of forest ecosystem in Nakdong
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River Basin during 10 years from 1980s to 1990s using landscape indices and GIS methods.
Forest distribution maps and 6 landscape indices(LPI, PD, ED, MSI, CPLAND, IJI) for the
analysis were reconstructed from land-cover maps constructed by Ministry of Environment and

pearson correlation analysis. According to the structural analysis of forest landscape using landscape

indices, the forest fragmentation of watersheds along the main stream of the Nakdong river was more

severe than any other watersheds. Futhermore, the Nakong-sangju and Nakdong-miryang

watersheds had unstable forest structures as well as least amount of forest quantity. Thus, these

watersheds need significant amount of forest through a new forest management policy considering

local environmental conditions. The connectivity between forests in local regions should be considered

as well.
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A Temporal Structure Anclysis of Forest Landscape Patterns using Landscape Indices in the Nakdong River Basin

TABLE 1. Landcover patterns of the study area

Landcover types(%)

D Watershed name Area(ki) No. of sub- Forest Agriculture Urban
watershed

1980s  1990s  1980s  1990s  1980s  1990s
W01 Andong dam 16287 12 84.0 81.6 11.1 124 05 15
W02 Imha dam 1,975.8 15 85.2 79.6 105 151 09 1.6
W03 Lower andong dam 980.4 8 68.8 66.0 24.6 25.7 1.3 35
W04 Naesungcheon 1,816.1 16 70.2 62.6 249 30.5 0.6 34
W05 Yeunggang 9144 7 82.0 75.6 14.3 18.3 1.0 29
W06 Byeongsungcheon 4331 3 64.7 57.9 30.5 34.6 0.9 43
Wo7 Nakdong-sangju 224.1 3 55.8 51.1 35.3 379 0.3 34
W08 Wicheon 1,406.0 10 70.0 68.2 24.0 254 1.1 2.7
W09 Nakdong-gumi 179.2 2 65.5 61.2 249 26.6 0.3 2.6
W10 Gamcheon 1,005.3 7 75.1 64.5 20.0 283 0.8 37
W11 Nakdong-waegon 1,106.2 8 62.9 57.3 215 279 2.3 74
W12 Geumhogang 2,092.4 19 69.0 63.5 20.1 21.8 55 85
W13 Hoecheon 781.7 7 80.9 74.9 14.8 186 0.7 2.6
W14 Nakdong-goryung 548.0 7 57.9 53.1 214 26.0 6.7 119
W15 Hapcheon dam 9289 8 804 70.9 14.3 22.3 0.6 2.6
W16 Hwanggang 387.2 4 70.9 67.3 21.7 235 0.6 3.0
W17 Nakdong-changnyeong 4733 5 67.3 59.8 245 29.6 1.0 34
W18 Namgang dam 2,2934 14 805 735 152 19.8 05 24
W19 Namgang 1,185.1 10 66.3 581 26.8 311 14 55
W20 Nakdong-miryang 1,004.7 9 59.2 48.3 32.0 378 1.3 6.2
W21 Miryanggang 1,422.3 9 774 71.2 171 21.3 1.2 3.0
W22 Nakdong barrage 9158 8 62.7 55.7 245 22.6 4.2 11.0
Total 23,702.1 191 73.2 67.0 20.2 236 16 4.3
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TABLE 2. Landscape indices used in the analysis

Index Description Unit
LPI Largest patch index % Humbe
Ar ea/ MPS Mean patch size m/ha .
density/ ) T
edge PD Patch density number/100ha [ Aea
ED Edge density m/ha e
LSI Landscape shape index - Fermems F
Patch shape trea A
MSI Mean shape index -
(]SPLAN Core area percent of landscape %
MCA Mean core area ha = _x: 1
G - I I. Conre |I i i -\.I I. i
Ore arca DMCA  Disjunct mean core area ha W
MCAI Mean core area index % ’ l'-:_'. - L i
DCAD Disjunct core area density number/100ha
& il =
Configuration IJI Interspersion and Juxtaposition Index % '

+*Complete description of landscape indices are given in McGarigal and Marks(1995).

Ak wmglaole] ek FAXd ds 95 WHES F83tn A-Ritters 5, 1995
o A7 EXNYEEFEE =3 . A5 Tinker %, 1998; Cafaldi %, 2004).
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TABLE 3. Pearson correlation matrix of landscape indices
LPI MPS PD ED LSI MSI  CPLAND MCA DMCA MCAI DCAD IJI
LPI 1.00
MPS 073" 1.00
PD -055"  -087" 100
ED -0.25 -0.38 066" 1.00
LSI -0.09 -0.18 046" 073" 1.00
MSI -050"  -041 047" 0657 029 1.00
CPLAND 075" 08" -073" -029 -002 -049 1.00
MCA -0.74" 099" -088" -041 -020 -046 0.86™ 1.00
DMCA 069" 078" -079" -066" -034 -080"  0.73 081" 1.00
MCAI -054"  -049 0.31 006 -0.29 062" -065" -051"  -056" 100
DCAD -0.32 -055" 081" 089" 0677 072" -045 -057"  -076" 025 1.00
1JI -0.09 0.22 -041 -065" -023 -035 0.15 0.24 045" -017 -057"  1.00
"Correlation is significant at the 0.01 level (2-tailed)
“Correlation is significant at the 0.05 level (2-tailed)
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