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Abstract

The Lutao Island situated offshore from the southeast coast of Taiwan has unique natural
environments with abundance in natural resources, but its native forests was nearly devastated few
decades ago. We used aerial photographs, geographic information systems (GIS), and Markov modeling
technique to study the landscape dynamics of the island. The results indicated that during the period
between 1979 and 1989, the hardwood forests increased rapidly, while the Causuarina qutiferra forests
decreased. The transition probability indices of these two types of the forests suggested that the forest
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ecosystem of the island has been in the process of a temporal succession toward the native hardwood

forests, and will be stabilized in 30 to 60 years | ater.
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Fig. 1. The Lutao Island showing the general geographical features.
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Table 1. The aeria photographs used in this study
Year Date Mission Number
1979 12/15 68p85 53-80
81-108
109-131
132-153
1989 06/29 78p48 6605-6616
6592-6604
6627-6635
6617-6625
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Fig. 2. Landscapes of the Lutao Island in 1979 (left) and 1989 (right).
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Table 2. Landscape categories and areas of the Lutao Island in 1979 and 1989

ok b 1t S B RER

Landscape categories 1979 1989 Changes (ha)
Area (ha) (%)  Area (ha) (%)

B 56.43 349 72.78 4.51 +16.35
DC 304.93 18.88 141.29 8.75 -163.64
BR 288.00 17.83 278.63 17.25 -9.37
BS 7.61 0.47 3.02 0.19 -4.59
HF 314.48 19.47 578.04 35.78 +263.56
CH 33.43 2.07 85.97 532 +52.54
CE 42591 26.37 247.12 15.30 -178.79
SV 64.41 3.99 50.37 3.12 -14.04
S 70.71 438 27.77 1.72 -42.94
G 49.47 3.06 130.38 8.07 +80.91
Total 161537  100.00  1615.37  100.00
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Table 3. Landscape transition probability matrix (%) of the Lutao Island from 1979 to 1989

Year 1979
B DC BR BS HF CH CE SV S G
B 51.57 22,18 863 0.63 322 000 736 241 294 1.05
DC 432 80.85 337 0.4 446 000 0.06 1.70 3.66 1.44
BR 1.14 1.84 9288 0.00 020 0.00 021 212 001 1.60
BS 0.00 000 0.00 000 1633 0.00 7333 1033 0.00 0.00
% HF 045 1331 0.16 0.73 47.04 530 2003 346 745 207
CH 1.06 0.00 0.00 150 526 041 9140 0.00 037 0.00
CE 0.61 3.10 058 026 7.67 098 8098 09 0.69 4.18
SV 225 21.74 10.88 0.00 231 0.00 805 4831 0.00 646
S 0.25 16.18 0.00 0590 11.24 0.00 13.66 559 46.09 6.09
G 3.15 53.19 743 040 395 0.00 1148 447 420 11.72
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Fig. 3. Predictions of landscape dynamics of the Lutao Island using Markov model.
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Fig. 4. A predicted trend of L SI for the Lutao Island.
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