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Behavior classification of Japanese black bear (Ursus thibetanus japonicus)

by using a GPS telemetry system with activity sensor
Kousuke Nakacawa”®, Hisashi HASEGAwWA®, Hiroo TAMATANT®, Atsushi TAKAYANAGL
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A Global Positioning System (GPS) collar with activity sensor was deployed on a Japanese black bear (Ursus
thibetanus japonicus) in early winter of 2001, and the collar was programmed to fix every 30 minutes for seven days.
The behavior pattern of the black bear can be classified into "rest”, "stay", and "move" by the obtained moving
distance and the activity rate. Three patterns, set at interval 60, 120, and 180 minutes, were simulated, and the
behavior classification estimated from each fix interval data was compared with the data of 30 minutes interval. The
"rest”, of which consecutive time was long, showed high concordance rate, while the "stay" and the "move", were
short, showed low concordance rate as fix interval was long. Since the accuracy of behavior classification was
determined by the relationship between consecutive time of behavior and fix interval, fix interval should be
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programmed with due consideration of consecutive time of the behavior according to the research subject.
Key words: GPS telemetry, activity sensor, Japanese black bear, behavior classification, fix interval
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Fig.2 Relationship between moving distance and activity rate.
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Fig.1 Positional data obtained by using GPS telemetry during 11/15-11/21.
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The points with date show positional data of the day at 12:00.

(The figure is reproduced from "Naka", "Kuta", "Kusaka", and "Furuya" the 1:25.000
Topographic Map published by The Geographical Survey Institute.)
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Fig.3 Frequency distribution of activity rate.
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Fig.4 Behavioral classification by using cluster analysis.
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Fig.5 Result of behavioral classification in each time during 11/16-11/21.
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Fig.6 Positional data in each fix interval.
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(The figure is reproduced from "Naka", "Kuta", "Kusaka", and "Furuya" the 1:25.000 Topographic Map published by

The Geographical Survey Institute.)
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Table 1 Estimated behavioral class on each fix interval.
30min. Concordance
Rest Stay Move Total rate
. Rest 120 8 0 128 0.938
~§ Stay 22 145 13 180 0.806
2 move 1 4 17 22 0.773
Total 143 157 30 330 0.855
e Rest 84 4 0 88 0.955
‘g Stay 50 137 11 198 0.692
< move 4 13 19 36 0.528
~ Total 138 154 30 322 0.745
& Rest 65 5 0 70 0.929
‘g Stay 74 125 10 209 0.598
S move 5 19 17 41 0.415
— Total 144 149 27 320 0.647
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Fig.7 Frequency distribution of consecutive time by each behavioral class.
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Fig.8 Relationship between consecutive time and concordance
rate.
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