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Abstract

Vulnerability of major wildlife habitats in Chilan was analyzed using remote sensing, geographic
information system, fuzzy logic theory, and principal component analysis (PCA). First, we obtained
samples of vulnerability based on landscape change analysis from 2001 to 2011. Fuzzy membership
functions were then defined for 13 environment factors using the relative frequency of vulnerability. We
developed a vulnerability evaluation model through PCA, which reduced the number of environment
factors and determined the weight of principal components. The results demonstrate that 12% of the
landscape is dynamic and includes the degraded vegetation zone (4.3%). Vulnerability was classified into
five levels: slight, light, medial, heavy and extreme level. According to spatial distribution of vulnerability,
most areas classified as extreme level are located in relatively high altitude, steep terrain and vulnerable
surrounding environment. The preferential place of slight level was found at low altitude, flat terrain,

great anti-interference ability and areas largely covered by vegetation.
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Fig. 1. General geographical features of this study site in Cilan area.
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Table 1. Landscape change categories for 2001 and 2011

Landscape change categories Change trajectory
2001 2011
DF DF
Unchanged OF OF
NF NF
. DF OF or NF
Vegetation degraded
OF NF
. OF or NF DF
Vegetation recovered
NF OF

DF=dense forest; OF=open forest; NF=Dbare soil or grass
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Table 2. Accuracy assessment of land cover maps from 2001 and 2011

Classified data 2001 201

PA UA PA UA
Dense forest 93.43 94.81 94.53 94.18
Open forest 87.76 86.58 85.92 87.77
Grass 87.76 82.69 90.00 84.91
Bare soil 86.67 89.66 91.18 93.94
OA 90.80 91.40
OK 0.85 0.86

UA: user’s accuracy (%); PA: producer’s accuracy (%); OA: overall accuracy (%); OK: overall kappa
value.

: ?x@:’ [ ] Artificial tending area
x ’ Bl Vegetation degraded

" - Vegetation recovered

| Unchanged

[& 2. 2001~2011 7 ]l S5 E KSR
Fig. 2. Landscape change trajectory for 2001~2011.
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Fig. 3. Fuzzy membership values based on (a) altitude; (b) geology and (c) distance from river.
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Table 3. Results of principal component analysis
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Selected principal component

Eigenvalue A;

Variance (%) Cumulative variance (%)

| 2.94
I 1.84
i 1.46
v 1.07
\ 1.02
VI 0.98
VII 091
VI 0.80
IX 0.78

KMO: 0.691
Bartlett’s test: p<0.01

21.00 20.99
13.11 34.10
10.41 44.51
7.60 52.11
7.30 59.42
7.00 66.42
6.50 72.92
572 78.63
5.58 84.21
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Table 4. Area and proportion of each environmental vulnerability level within study area

EVI level Grid number Area (ha) Proportion (%)
Slight 75,495 6,794.55 12.13
Light 162,536 14,628.24 26.13
Moderate 180,706 16,263.54 29.05
Heavy 143,068 12,876.12 23.00
Extreme 60,322 5,428.98 9.70
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Fig. 4. Distribution map of environment vulnerability.
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Table 5. Environmental vulnerability with evaluation levels and characters in study area

EVIlevel  EVIvalue range Character description

Slight <-0.31 Extremely stable ecosystem with great anti-interference ability,
humid climate, relatively low altitude, flat terrain, great canopy
density and away from the environment with opposed vegetation

Light -0.31~-0.07 Relatively stable ecosystem with high anti-interference ability,
comparatively low altitude, and good canopy density

Moderate  -0.07~0.17 Relatively unstable ecosystem with general anti-interference ability,
comparatively high altitude, and general canopy density

Heavy 0.17~0.46 Unstable system with poor anti-interference ability, comparatively
high altitude and weak canopy density

Extreme >0.46 Extremely unstable ecosystem with very poor anti-interference

ability, relatively high altitude, arid climate, steep terrain,
fragmentary vegetation and vulnerable surrounding environment
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