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Abstract

It has been nearly 30 years since Yushan National Park was established under the National Park Law
of Taiwan in 1985. Vegetation succession in the Park, however, has yet to be further understood to
facilitate management efforts. In light of the high cost entailed by a large-scale ground-level study, in this
study techniques of remote sensing, geographical information system and principal component analysis
were integrated to estimate the vegetation change from 1990 to 2013in Yushan National Park. The results
demonstrated that decreased vegetation was more likely to occur adjacent to southern streams due to
impact of typhoon Morakot in 2009.We used spatial patterns of degraded vegetation and environmental
data, which came out with three levels to classify rankings of degradation, namely, high, medium and low.
The results indicated that in addition to existing use area, most areas classified as high level included
pristine vegetation coverage. These findings may provide insights for future land management.
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Fig. 1.General geographical features of this study site.
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1. AWFTERRE A 2 B 1

Table 1. Environment factors used in the study

EIBIR A AR LB

Name Description (unit) Source

Elevation Elevation (m) ASTER Global DEM (USGS)

Aspect Aspect (eight cardinal directions) ASTER Global DEM (USGS)

Slope Slope (degree) ASTER Global DEM (USGS)

Stream Distance to any stream (m) Yushan National Park Comprehensive
Review Plan3rd

Road Distance to any road (m) Yushan National Park Comprehensive

Forest edge Distance to any forest edge (m)

Bare area Distance to any bare area (m)

Review Plan3rd
Identified in 1990 Landsat imagery
Identified in 1990 Landsat imagery

Note: ASTER= Advanced Spaceborne Thermal Emission and Reflection Radiometer; DEM = digital

elevation model.
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Fig. 2. Distribution maps of vegetation change. (a) Image subtraction for 1990~2013 and (b) distrib ution

of vegetation degradation(decreasingat 1.5standard deviation from the mean).
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Table 3. Area and proportion of vegetation degradation within Yushan National Park’s planned regions

Planned region Vegetation degradation area (ha) Proportion( %)
Existing use area 1,574.91 6.24
Culture and historic area 459 2.02
Ecological protected area 1,534.23 2.34
Scenic area 2.79 0.08

Recreation area

4.05 171
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4. ERIHTHER

Table 4. Results of principal component analysis

EIBIR A AR LB

Selected principal components

I I " v \Y
Eigenvalue ) 1.71 1.26 1.08 0.98 0.95
Variance ( %) 24.36 17.98 15.37 14.06 13.58
Cumulative variance ( %) 24.36 42.33 57.70 71.76 85.34
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Fig. 3.Potential distributions of vegetation degradation.(a) results of principal component analysis and (b)

rankings of degradation.
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Fig. 4.Potential proportions of vegetation degradation within Yushan National Park’s planned regions: a.

Ecological protected area, b. Scenic area, c. Existing use area, d. Recreation area and e. Culture

andhistoric area.
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