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Abstract

Landscape changes in Yushan National Park from 1990 to 2013 were analyzed using remote sensing,
geographic information system, and landscape pattern analysis. Results show that “stable landscapes”
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maintained substantial stability across the Gaoping, Jhuoshuei and Siouguluan river basins. However,
multivariate analysis of variance showed that the condition of “unstable landscapes” differed significantly
amongst these river basins. Comparisons of landscape changes brought about by natural disasters among
these three river basins revealed that disasters with higher frequency and intensity had led to differences
in "degradation™ and "new disturbance" of "unstable landscape"”, especially around both sides of Gaoping

River.
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Fig. 1. (a) General geographical features of this study site and (b) river basin areas.
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Table 1. Landscape change categories for 1990, 2001 and 2013

Landscape change categories Description

Stable bare soil
Stable grass

Stable forest

Bare soil on all three dates
Grass on all three dates

Forest on all three dates

Non-forest on all three dates, but changed from bare soil to grass or

Stable non-forest )
vice versa

Regrowth
Degradation
Secondary succession

New disturbance

Non-forest in 1990 and forest in 2013 irrespective of 2001
Forest in1990 and non-forest in 2013 irrespective of 2001
Forest in1990 and 2013, but non-forest in 2001

Non-forest in 1990 and 2013, but forest in 2001

Non-forest=bare soil or grass
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Table 2. Accuracy assessment on the land cover maps from 1990, 2001 and 2013

1990 2001 2013
Classified data

PA UA PA UA PA UA

Forest 96.96 97.42 97.19 96.74 97.85 97.62
Grass 87.30 85.94 84.13 84.13 91.04 87.14
Bare soil 88.14 86.67 86.67 89.66 85.94 91.67
OA 94.91 94.55 95.64

OK 0.86 0.85 0.89

UA: user’s accuracy (%); PA: producer’s accuracy (%); OA: overall accuracy (%); OK: overall kappa value.
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Table 3. Area and proportions of landscape change categories within study area

Landscape change categories Area (ha) Proportion (%)
Stable bare soil 2,008.62 2.01
Stable grass 2,551.05 2.55
Stable landscape
Stable forest 87,479.40 87.36
Stable non-forest 100.44 0.10
Regrowth 3,727.80 3.72
Degradation 2,868.84 2.86
Unstable landscape
Secondary succession 976.41 0.98
New disturbance 428.76 0.43

Non-forest=bare soil or grass
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Fig2. Distribution of landscape change categories from 1990 to 2013 across the park
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Table 4. Multivariate analysis of variance of patch size, shape index and Euclidean nearest neighbor

across Jhuoshuei, Gaoping and Siouguluan river basin

Change categories Wilks’ A Multivariate F p-Value
Stable bare soil 0.992 0.598 0.732
Stable grass 0.983 0.731 0.625
Stable forest 0.985 0.332 0.920
Stable non-forest 0.981 0.595 0.735
Regrowth 0.996 1.489 0.177
Degradation 0.978 5.565 0.000
Secondary succession 0.993 2.30 0.032
New disturbance 0.980 4.123 0.000

5. PS ~ SI ~ ENN ZTukey’s$ 1% % 8 LLigHE 51

Table 5. Post-hoc Tukey’s tests at p-Value<0.01 in patch size (PS), shape index (SI) and Euclidean

nearest neighbor (ENN)
Change categories River basin PS Sl ENN
Degradation Jhuoshuei 1.36° 1.32° 205.75%
Gaoping 2.85° 1.40° 177.00°%
Siouguluan 0.84° 1.26° 199.89°%
New disturbance Jhuoshuei 0.29° 1.17° 216.78%
Gaoping 0.38° 1.19% 181.80°
Siouguluan 0.34% 1.20°% 246.14

Within a column mean values followed by the same letter do not differ significantly
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