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Obijective of our study is to develop a new method to improve the forest monitoring against increasing population of sika
deer (Cervus nippon) using Information and Communications Technology (ICT).

1. Identifying the behavior patterns of sika deer

We used collars with global positioning system (GPS) attached on four deer to track their behavior, conducted spotlight
surveys at five research area, and installed camera trap at five research points. In addition, we developed a new internet web
services to collect locations of deer reported from general public. This service can obtain the deer distribution data widely
from local community. We have collected the total 658 deer locations and 57 deer damage tree locations.

2.Forest structural difference among the research sites 4

We investigated the forest structural differences between the deer-favored and deer-not-favored sites using 3D data obtained
by ground-based Light Detection and Ranging (LiDAR) sensor. Favored or non-favored sites was determined by the overlay
of GPS tracking data and the level of deer-damage. We also used 3D data created from aerial photos by Structure from
Motion (SfM) and the photos were taken by a small Unmanned Aerial Vehicle (UAV) without aerial LiDAR system. The
aerial photos taken by UAV produced the sufficient accuracy of 3D data to characterize forest structure in this research area.

3. Modelling and validation of the predicted deer abundance

We found the factor related with deer abundance from all variables collected from previous or this research. The deer
abundance had positive or negative correlation with the various factors displayed in 250mx250m resolution mesh. We
created a prediction map of deer abundance. The predicted map was produced in two ways: deer abundance and damage
maps. The results were not so different only to use the deer abundance map. Since we took multiple way to collect the data
in this study, the accuracy was improved from the previous research result only created from GPS tracking data.

4. Publishing the results to protect forest
The new and updated results were released and shared in Oct. 2018 and the results are displayed through our free software.
We have developed the software to reduce deer damage location for local community.
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