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Can magnetic sensors detect the presence of sika deer in a fence-enclosed protected area?
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Abstract: In this study, I aimed to investigate whether magnetic sensors with detachable magnets can
detect large animals, such as the sika deer, in a fence-enclosed protected area. Three magnetic sensors were
installed in a reforested area (0.32 ha) surrounded by a protective fence. A polyethylene (PE) line was
attached to each magnetic sensor, stretched, and tensioned inside the protective fence at a height of 50 cm
above the ground. When large animals, such as deer, touched the PE line, the magnet was released,
triggering the magnetic sensor. Furthermore, I installed 12 automatic motion-activated cameras inside the
fence to determine whether the magnetic sensors correctly detected the sika deer. Careful adjustments of
the magnetic force and PE line installation method nearly eliminated false detections. On average, one
detection was recorded every four days of deer encroachment. These findings suggest that a few magnetic
sensors are sufficient to monitor the deer incursions in wide areas. However, further investigation is
necessary to determine the optimal balance between the magnetic and tensile forces for reliable animal
detection. Additionally, future studies should evaluate whether the labor and workload involved in their
installation and management are practical for the long-term use of magnetic sensors.
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