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Research paper

Analysis on Land-cover Change in Steep Area- An example of
Jiou-Jiou Peaks Natural Reserve

Jeng-1 Tsai* Fong-Long Feng"”

[ Abstract] Jiou-Jiou Peaks, a gravel layer of Huoyanshan of Touke mountain formation, was caused
a massive landslide and landscape change by the devastating disturbance, 921 earthquake. Jiou-Jiou
Peaks Natural Reserve, around 1,198.4466 ha (1,199.24 ha was calculated with GIS), was established at
2000/05/22 to protect the unique topography. Although human disturbances were prohibited, the landscape
and vegetation succession were still influenced by continuous typhoons. The aim of this study is to make
land-cover maps and investigate landscape changes with multi-termporal ortho-aerial photos, taken in
1998/07/02, 1999/12/10 and 2009/12/08. The land-cover was separated into forest, Arundo formosana grass-
covered land, river bank, bared soil, shadow and others areas. The land-cover maps were transformed into
1 m X 1 m raster data. We analyzed the landscape status and changes with overlapped analysis. The results
showed that 861.18 ha (71.81 %) of forest area, A. formosana grass-covered land covered 40.03 ha (3.34
9%) and bared soil covered 4.34 ha (0.36 %) before 921 earthquake in 1998. The reserve was covered by
forest, 356.34 ha (29.71 %), A. formosana grass-covered land, 256.49 ha (21.39 %), and bared soil, 207.26
ha (17.28 %), after 921 earthquake in 1999, respectively. A steeper slopes of the reserve was covered hy A.
formosana grass-covered land, 466.77 ha (38.92 %), and forest, 366.05 ha (30.52 %), was distributed in
foot of peaks at 2009. In the same time, bared soil only left 13.09 ha (1.09 %). Results of landscape change
showed the 192.20 ha (16.03 %) of A. formosana grass-covered land and 167.68 ha (13.98 %) of bared soil
were changed from forest in 1999. However, shadow effect made 212.66 ha (17.73 %) fail to be classified.
In 2009, 114.78 ha (9.57 %) from the forest became bared soil, and then developed into A. formosana grass-
covered land because of unstable gravel geology and impact of continuous typhoons. Moreover, 10.65 ha
(0.89 %) of rivers side was changed from forest from 1999 to 2009. Land-cover type of others almost didn't
change. We also found that the shadow effect, 65.19 ha (5.44 %) shadow areas existed in all periods, was
inaccurate the land-cover status and change analysis. The shadow often appeared in valley. Environmental
factors should be considered, such as influence of continuous typhoons, slope and aspect, to recognize the
tendency of vegetation succession and landscape change in the future.

[ Key words] Jiou-Jiou Peaks Natural Reserve, ortho-aerial photo, land-cover map, overlapped analysis,
landscape change
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Fig. 1. The location of Jiou-Jiou Peaks Natural Reserve
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Fig. 2. The multi-temporal ortho-aerial photos of Jiou-Jiou Peaks Natural Reserve
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Fig. 3. The study flow-chart (the dotted line was methods)
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FRIK 861.18 71.81 356.34 29.71 366.05 30.52
I 7 R A 40.03 3.34 256.49 21.39 466.77 38.92
HEE M 434 0.36 207.26 17.28 13.09 1.09
== 14.86 1.24 12.87 1.07 37.02 3.09
£3:2 271.70 22.66 357.79 29.83 309.62 25.82
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Total 1199.24 100.00 1199.24 100.00 1199.24 100.00
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Table 2. The land-cover changes in 1998, 1999 and 2009

H [Hf&

1998/07/02 1999/12/10 2009/12/08 (ha) (%)
FRR FRIK FRIE 126.60 10.56
FRAK Rz 5 VI T AR 114.78 9.57
FRAK BT S BT R AR 97.89 8.16
(£3-2 (£3-2 [£3-2 65.19 5.44
FRIK FRIK B T E A 63.77 5.32
FRAK 5 1 Ty AR FRIK 59.35 4.95
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