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Patterns of Forest Landscape Structure due to Landcover Change in the
Nakdong River Basin
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ABSTRACT : The goal of this research is to evaluate landscape-ecological characteristics of watersheds in the Nakdong River Basin
by using Geographic Information System (GIS) and landscape indices for integration of spatio-temporal informations and multivariate
statistical techniques for quantitative analysis of forest landscape. Fragmentation index and change matrix techniques using factor
analysis and grid overlay method were used to efficiently analyze and manage huge amount of information for ecological-environmental
assessment (land-cover and forest landscape patterns). According to the results based on the pattern analysis of land-cover changes
using the change detection matrix between 1980s and 1990s, addition on 750km” became urbanized areas. The altered 442.04km’
was agricultural areas which is relatively easy for shifting of land-use, and 205.1km® of forests became urbanized areas, and average
elevation and slope of the whole altered areas were 75m and 4°. On the other hand, 120km’ of urban areas were changed into other
areas (i.e., agricultural areas and green space), and fortunately, certain amount of naturalness had been recovered. But still those
agricultural areas and fallow areas, which were previously urban areas, had high potential of re-development for urbanization due
to their local conditions. According to the structural analysis of forest landscape using the landscape indices, the forest fragmen-
tation of watersheds along the main stream of the Nakdong River was more severe than any other watersheds. Furthermore, the
Nakdong-sangju and Nakdong-miryang watersheds had unstable forest structures as well as least amount of forest quantity. Thus,
these areas need significant amount of forest through a new forest management policy considering local environmental conditions.
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19 1. Geographic location of the study area
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3t 1. Landcover types and topographical conditions of each watershed

Landcover types(%) Topography
ID Watershed name Area(kmz) Rate(%0) Forest Agriculture Urban i
Elevation(m) | Slope(®)
1980s | 1990s | 1980s | 1990s | 1980s | 1990s
W01 Andong dam 1,628.7 6.9 84.0 81.6 11.1 124 0.5 1.5 5483 20.6
w02 Imha dam 1,975.8 83 852 79.6 10.5 15.1 0.9 1.6 3875 20.1
w03 Lower andong dam 980.4 4.1 68.8 66.0 24.6 25.7 1.3 3.5 209.9 14.9
W04 Nagesungcheon 1,816.1 7.7 70.2 62.6 249 30.5 0.6 34 3204 14.9
W05 Yeunggang 9144 3.9 82.0 75.6 14.3 183 1.0 29 3354 19.2
W06 Byeongsungcheon 433.1 1.8 64.7 57.9 30.5 34.6 0.9 43 173.0 123
Wwo7 Nakdong-sangju 224.1 1.0 55.8 511 353 37.9 03 34 1334 10.9
W08 Wicheon 1,406.0 5.9 70.0 68.2 24.0 25.4 1.1 2.7 212.5 15.1
W09 Nakdong-gumi 179.2 0.8 65.5 61.2 249 26.6 0.3 2.6 147.1 12.1
W10 Gamcheon 1,005.3 4.2 75.1 64.5 20.0 283 0.8 3.7 280.9 15.5
Wil Nakdong-waegon 1,106.2 47 62.9 573 27.5 279 2.3 7.4 150.0 12.7
Wi2 Geumhogang 2,092.4 8.8 69.0 63.5 20.1 21.8 5.5 8.5 236.0 14.9
W13 Hoecheon 781.7 33 80.9 74.9 14.8 18.6 0.7 2.6 3489 17.9
wi4 Nakdong-goryung 548.0 23 579 53.1 274 26.0 6.7 11.9 141.8 13.1
W15 Hapcheon dam 928.9 3.9 80.4 70.9 14.3 223 0.6 2.6 501.6 17.4
W16 Hwanggang 3872 1.6 70.9 67.3 21.7 235 0.6 3.0 149.6 15.8
W17 | Nakdong-changnyeong 4733 2.0 67.3 59.8 24.5 29.6 1.0 34 142.8 15.4
Wi§ Namgang dam 2,293.4 9.7 80.5 73.5 15.2 19.8 0.5 2.4 425.6 18.0
w19 Namgang 1,185.1 5.0 66.3 58.1 26.8 31.1 1.4 5.5 110.5 14.5
W20 Nakdong-miryang 1,004.7 42 59.2 48.3 32.0 37.8 1.3 6.2 1223 13.1
W21 Miryanggang 1,422.3 6.0 774 71.2 17.1 21.3 1.2 3.0 319.2 19.6
W22 Nakdong barrage 915.8 3.9 62.7 55.7 24.5 22.6 4.2 11.0 187.6 15.2
Total 23,702.1 100.0 732 67.0 20.2 23.6 1.6 43 292.1 16.4

* Measurement of all variables was calculated from land-cover maps and DEM data constructed by Ministry of Environment
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3£ 2. Landscape indices used for landscape analysis

Metrics | Index” Description Unit
LP1 Largest patch index %
Are'a/ MPS Mean patch size ha
density! 55 Patch densi /100h
edge atch density no. a
ED Edge density m/ha
LSI Landscape shape index -
Patch shape -
MSI Mean shape index -
CPLAND| Core area percent of landscape %
MCA Mean core area ha
Core area | DMCA Disjunct mean core area ha
MCAI Mean core area index %
DCAD Disjunct core area density  |no./100ha
Configuration|  1J1 Interspersion and Juxtaposition Index %

* Complete description of landscape indices are given in McGarigal
et al.(2002)
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3 3. Land cover change matrix between 1980s and 1990s

(units : km?)
1990s .

19803 Urban [Agriculture| Forest | Grass [Barren| Water| Total
Urban |255.66 | 50.99 10.68 | 8.73 |24.15 | 28.78 | 378.99
Agriculture| 442.04 | 3,348.99 | 649.78 | 60.93 [109.78 [168.59 |4,780.11
Forest |205.11 | 1,815.52 |14,941.72{129.27 | 93.56 |146.86 {17,332.04
Grass | 59.62 | 31433 | 24899 |17.65 | 14.49 | 2540 | 677.48
Barren | 37.95 | 55.99 15.74 | 5.88 | 48.26 | 61.21 | 225.03
Water | 3.13 11.87 9.68 | 2.05 |28.06 {238.93| 293.72
Total {1,000.51] 5,597.69 {15,876.59/224.51 [318.30669.77 [23,687.37
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3 4. Factor loadings for the used in the analysis by varimax method

Component (1980s) Component (1990s)
Index Factor 1 Factor 11 Factor 111 Index Factor 1 Factor 11 Factor 111

» MPS 0.915 -0.201 -0.019 » MPS 0.946 -0.196 0.040
» PD 0.910 0.214 -0.185 & MCA 0.942 -0.233 0.061
& MCA 0.906 -0.241 -0.005 @CPLAND 0.878 -0.133 0.285
@ CPLAND 0.862 -0267 -.0374 p LPI 0.840 -0.024 0.214
p LPI 0.808 0.225 -0.410 » PD -0.791 0.507 0.155
& DCAD -0.086 0.914 0.340 € DMCA 0.702 -0.600 0.243
» ED -0.350 0.902 0.118 » ED -0.242 0917 0.187
w 11 0.163 -0.816 0.341 € DCAD -0.417 0.863 0.098
€ DMCA 0.535 -0.708 -0.266 (w] LI -0.048 -0.780 0.163
@® LSI 0.293 0.611 0.580 ® MSI -0.342 0.687 -0.463
@ MS! 0.015 0.106 0.927 & MCAI -0.461 0.130 -0.822
€ MCAI -0.328 0.072 0.843 @® LSI -0.149 0.633 0.635

eigenvalue 4518 3.472 2.564 eigenvalue 4.964 3.811 1.580

cumulative% 37.7 66.6 83.0 cumulative% 41.4 73.1 86.3

P area/density/edge metrics @ shape metrics 4p core area metrics (W] contagion/interspersion

52 SEAE A1AE K4S, 20054



EAclgusel hE Y53 49 YAV F2Y A 84

agmentat
Index {19805}

¥ .
-0.49 - 0.37

“%—.‘é' L o 035- 139
. 0 125 25 50 " )140-287

neatl
Index (1990s)

-2.25--1.68

5 167--0.99
Sy -088-0.18
“‘%‘Ff' [, K 0.19- 1.38
0 125 % £ 1.39 - 3.85

19 5. Forest fragmentation index in 1980s(left) and 1990s (right)
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1 7. The relationship between forest area and fragmentation index
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3t 5. Correlation between the spatial patterns of forest
landscape and environmental variables

Fragmentation index
Variables 1980s 1990s
Urban(%) -0.328 -0.642**
Agriculture(%) -0.656** -0.772%*
Elevation(m) 0.769** 0.730*
Slope(®) 0.675*%* | 0.840%*

* Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed)
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1% 8. Scatter plots and linear regression analysis of fragmentation index and other variables
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