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Abstract

Habitat loss and fragmentation are primary issues in the conservation and management of large
carnivores. Successful wildlife management requires an understanding of animal habitat requirements and
accurate prediction of its distribution. The Formosan black bear (Ursus thibetanus formosanus), an
endemic subspecies of Asiatic black bear (U. thibetanus) inhabiting Taiwan, is listed as a locally
endangered species. Grid cells where Formosan black bears were detected differed significantly from
the availability of habitats across the entire study area (>100m in elevation, excluding Taipei and
Kaohsiung cities) in all seven environment variables measured, including elevation, slope, NDVI
(normalized difference vegetation index), naturalness, road density, and shortest distance to river and road
(Mann-Whitney U test, p<0.001). The results indicated that these variables affected where bears tended to
live (a reflection of their choices as well as spatial differences in human-related mortality risks; chi-square
test, p<0.001). The genetic algorithm for rule-set prediction model predicted that bears occurred mainly
along the Central Mountain Ranges, whereas few lived in the isolated Eastern Coastal Mountain Range. The
geographic distribution of Formosan black bears appears to have declined, as compared to the distribution
data recorded in 1990. Their habitat use was not only limited by food abundance and natural physical factors
but also by human disturbance. The predictability of our model would be enhanced by improving the
accuracy of bear presence-absence data and by incorporating more explanatory variables, such as types and

locations of human activities (especially illegal hunting), food abundance, and various road networks.
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Table 1. List and spe01ﬁcat10n of natural and human-related variables used to analyze and to predict

occurrence of Formosan black bears

Specification

Variables Range
1. Natural factors

Elevation (m) 50-3,429
Slope (° ) 0-60.6

Normalized difference -1-+1
vegetation index

(NDVI)

Shortest distance to 0-10.4
rivers (km)

2. Human-related factors
Naturalness 1-10

Road density (m/ha)  0-288.8

Shortest distance to 0-16.3
roads (km)

Based on the 1/50,000 topographic map published by Ministry of the
Interior, the contour interval was 100m set as Arc/Info file and then
transferred to the grid system. The elevations within a grid were averaged.

Utilized the elevation database and loaded to IDRIST to calculate slope.
The slopes within a grid were averaged.

Data was from the US. Geological Survey. One month 3 images,
presenting the plant growth condition at the first, middle and end of the
month, respectively, was processed by geographical adjustment or project
transfer, and then mapped to the grid system.

Digitalized the distribution map of watershed in Taiwan published by the
Council of Agriculture by Arc/Info (Sun 1988), and then transferred to grid
data, loaded to IDRISI to analyze the distance. The result was saved as
dBase format.

Classified the vegetation map into 10 levels according to land use and land
cover types with a natural index concept (Hsu 1984). The bigger the
number is, the more natural it is. Excluding the 7™ level, they were: (1)
city, (2) fish farm, (3) farmland (rice paddy, tea plantation and sugar cane
garden), (4) orchard, (5) afforestation (acacia, mixed and bamboo forests),
(6) fir afforestation, (8) secondary forest (pine and Yushan bamboo), (9)
fagus, and (10) primary forest.

Digitalized the transportation road map published by the Council of
Agriculture (1994), including national highways, provincial highways,
prefectural highways, country ways and ordinary roads. Then, calculated
the total road lengths for a square unit.

The shortest distance from the grid center to the central of the grid where
its road density was greater than zero.
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Fig. 1. Geographical dlstrlbutlon of Formosan black bears based on the occurrences recorded in 1990 to

2006. The study area was mapped on a 1 km® UTM grid cell basis.
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Fig. 2. Geographical distribution of Formosan black bears derived from the genetic algorithm for rule-set

prediction (GARP) and bear data reported in 1990 to 2006.
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Fig. 4. Electivity indices for areas of different
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available in the study area versus those of

expected use by Formosan black bears.
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Fig. 5. Electivity indices for areas of different
slopes calculated by comparing grid percentages
available in the study area versus those of

expected use by Formosan black bears.
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Fig. 6. Electivity indices for areas of different
distances to rivers calculated by comparing grid
percentages of categories available in the study

area versus those of expected use by Formosan
black bears.
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Fig. 7. Electivity indices for areas of different
naturalness indexes calculated by comparing grid
percentages of categories available in the study

area versus those of expected use by Formosan
black bears.
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