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Analysis of cover changes of broad-leaved forest using aerial photographs and GIS
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Abstract: Cover changes of broad-leaved forest in Tomobe town, central part of Ibaraki prefecture, was analyzed by using old
aerial photographs and geographic information system (GIS), and discussed in the present study. Three land cover maps between
1960 and 1998 were created, and then the change detection analysis was performed by post-classification comparisons of
bi-temporal maps. Analyses of the land cover change matrix revealed the followings. In the study area, area of broad-leaved forest
was decreased. In addition, cover-changes of broad-leaved forest by "Swap" were large in the landscape. During the 19741998,

area of young forest had dramatically decreased in the study area. Therefore, it is necessary to pay attention to the young forest in
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forest management to avoid adverse effects on the biodiversity.
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Fig.1

Land cover maps of the study area
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Fig.2  Changes in the percentage of land covers (%)
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Table 1 Land cover change matrix (%)
(2)1960 ED> 5 1974 FEIZHMT TOZEAL

1960 1974
YBF PI YCP CP AG UR WA OT Total 1960 Loss
YBF 0.3 0.6 0.1 0.2 0.5 0.5 0.1 0.0 0.2 24 2.1
BF 0.7 5.7 0.7 0.6 1.6 2.3 1.2 0.0 0.8 13.6 7.9
PI 0.0 0.2 1.3 1.0 0.2 0.0 0.2 0.0 0.2 3.1 1.8
YCP 0.0 0.2 0.0 0.1 1.0 0.4 0.2 0.0 0.1 2.0 1.9
CP 0.5 1.0 0.3 1.0 13.5 1.9 1.1 0.1 0.5 19.9 6.4
AG 0.2 0.2 0.2 0.1 0.4 40.9 5.0 0.1 1.7 48.8 7.9
UR 0.0 0.0 0.0 0.0 0.0 0.1 6.2 0.0 0.0 6.3 0.1
WA 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.5 0.2 0.8 0.3
oT 0.1 0.2 0.0 0.1 0.2 0.5 0.4 0.1 1.4 3.1 1.7
Total 1974 1.9 8.1 2.6 3.0 17.6 46.7 14.4 0.8 5.0 100.0 30.1
Gain 1.6 24 1.3 3.0 4.0 5.8 8.2 0.3 3.6 30.1
(0)1974 F-7> 6 1998 FIZDNT TOZEAL
1974 1998
YBF PI YCP CP AG UR WA OT Total 1974 Loss
YBF 0.0 0.9 0.0 0.0 0.3 0.2 0.2 0.0 0.2 1.9 1.8
BF 0.0 3.5 0.3 0.0 22 0.5 0.9 0.0 0.5 8.1 4.6
PI 0.0 0.5 1.2 0.0 0.6 0.1 0.1 0.0 0.2 2.6 1.4
YCP 0.0 0.8 0.2 0.0 1.6 0.2 0.1 0.0 0.1 3.0 3.0
CP 0.0 1.9 0.2 0.0 10.9 1.2 1.7 0.1 1.4 17.6 6.7
AG 0.1 1.2 0.1 0.0 1.9 332 6.6 0.1 3.5 46.7 13.5
UR 0.0 0.4 0.0 0.0 0.4 1.4 11.5 0.0 0.6 14.4 2.9
WA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.1 0.8 0.2
oT 0.0 0.4 0.1 0.0 0.4 0.3 0.7 0.2 2.8 5.0 2.1
Total 1998 0.2 9.5 2.3 0.1 18.3 37.2 21.9 1.1 9.5 100.0 36.2
Gain 0.1 6.0 1.1 0.1 7.4 3.9 10.3 0.5 6.7 36.2
F—2. TV RRT—TENOBE (%)
Table 2 Summary of landscape changes (%)
(2)1960 D> 5 1974 FEITIT TOEL
Total 1960 Total 1974 Gain (1) Loss (2) Total change (3) Swap (4) Net change
(D+2)  2¢min[(1), (2)] B
YBF 24 1.9 1.6 2.1 3.7 3.1 0.5
BF 13.6 8.1 2.4 7.9 10.3 4.7 5.5
PI 3.1 2.6 1.3 1.8 3.1 2.7 0.5
YCP 2.0 3.0 3.0 1.9 4.8 3.8 1.1
CP 19.9 17.6 4.0 6.4 10.5 8.1 2.4
AG 48.8 46.7 5.8 7.9 13.7 11.5 2.1
UR 6.3 14.4 8.2 0.1 8.3 0.3 8.0
WA 0.8 0.8 0.3 0.3 0.6 0.6 0.0
oT 3.1 5.0 3.6 1.7 53 34 1.9
Total 100.0 100.0 30.1 30.1 30.1 19.1 11.0
(b)1974 T 5 1998 FITHNT THOEAL
Total 1974 Total 1998 Gain (1) Loss (2) Total change (3) Swap (4) Net change
(H+H2)  2xmin[(1), (2)] 3)-&®
YBF 1.9 0.2 0.1 1.8 1.9 0.2 1.7
BF 8.1 9.5 6.0 4.6 10.7 9.3 1.4
PI 2.6 2:3 I 1.4 2.5 22 0.3
YCP 3.0 0.1 0.1 3.0 3.1 0.1 2.9
CP 17.6 18.3 7.4 6.7 14.0 133 0.7
AG 46.7 37.2 3.9 13.5 17.4 7.9 9.5
UR 14.4 219 10.3 2.9 13.2 5.7 7.5
WA 0.8 1.1 0.5 0.2 0.7 0.4 0.3
oT 5.0 9.5 6.7 2.1 8.9 43 4.6
Total 100.0 100.0 36.2 36.2 36.2 21.7 14.5
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