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Analysis of human-bear interactions in Akita prefecture using remote sensing
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Abstract: In Japan, the escalating issue of human-wildlife conflict 1s driven by climate-induced disruptions such as food availability and anthropogenic
factors like land abandonment, which have blurred the boundaries between human settlements and bear habitats. The rise in conflicts with Asiatic black
bears (Ursus thibetanus) is particularly concerning, with the highest number of attacks occurring in Akita Prefecture. This research aims to assess human-
bear interactions using a machine learning model and propose management strategies to promote coexistence between humans and bears.
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Introduction - & Results & Discussion - #£ 8 & &6

The Asiatic black bear, although about half the size of the brown bear, can cause significant harm
and even death to humans. Human-bear conflicts are rapidly increasing, with 2023 marking a
record year for bear attacks in Japan since data recording began in 2006; Between April and the
end of November 2023, there were 212 casualties, of which 6 were fatal, with the highest number
of attacks occurring in Akita Prefecture.

Areas with the highest probability of bear sightings are located at:
* edges of forested regions and adjacent to human settlements

* along major roads in forested areas

* along rivers (surrounding bushes act as pathways for bears into populated areas)
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On April 16 2024, bears were added to the ‘list of designated -
management wildlife species’ 1 a ministerial ordinance
amendment, placing them at the same level as boars and deer. This '
can lead to indiscriminate culling, highlighting the urgent need to ’
rethink bear management strategies and develop effective
measures to promote coexistence between humans and bears.
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(a) Spring (Mar-May) (b) Autumn (Sep-Nov) (c) JAXALULC Map (2022)
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Bear witness probability map JAXA LULC Map (500m resolution)

EI’] 7&5@7& %n% = %\g | t 7Z§§ AL CULVET, calcula:ed using MaxEnt model B i (wator Bodies) Seasonal Analysis (Average contribution of the input values)
B\ Ti8isY (Artificial Structures) SpringZr(03-05) | Summer = (06-08) | AutumnFX(09-11) | Winter&-(12-02)

B K (Rice Field) NDVI 47.3 16.4 30.3 0.1

S Hl(Fisid) Temperature 3.7 16.0 1.6 5.2

N Eih (Grassland)

MethOdOIO . $ ;f | Snow-cover 0.3 0.1 0.2 6.6

gy B 5 (Vegetation) Elevation 35.5 53.5 52.4 68.4

> R hFl O A«itacity Slope 6.0 5.7 6.9 7.3

escarch Flow - Akita prefecture bear witness data (2018-2023) 0 Road-proximity 7.2 8.4 8.6 124

Google Satellite

Input data - Environmental predictors (e.g., NDVI, snow cover)
- Anthropogenic predictors (e.g., road proximity)

Fig. 1 Seasonal Variation in Bear Witness Probability Maps of Akita Prefecture: (a) Spring; (b) Autumn; (c) LULC Map
Table. 1 Seasonal Comparison of Average Contribution of Input Variables to Bear Witness Probability

Calculate VIF values and modify predictors
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Il\gz?r?iir?g - Train MaxEnt model using input variables &1 REERER(CUT SANEHDFIEFFEHROFHILR
Create Jackknife of AUC to evaluate = Elevation was the most important factor / NDVI importance peaks in spring and autumn.
contribution of each predictor on model * Proximity to roads becomes increasingly important from Spring to Winter.
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- Bear witness probability map
- Average contribution of predictors

Output data

Predict future bear distribution and propose management strategies
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 Future work: While the AUC value has been obtained, | should
also obtain the Jackknife of AUC for further validation.
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For further details, contact: Delgorge Didier, Bw-604, 6-1, Komaba 4-chome, Meguro, Tokyo 153-8505 JAPAN (URL: http://wtlab.iis.u-tokyo.ac.jp / E-mail: didierdelgorge@g.ecc.u-tokyo.ac.jp)



