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Application and Suggestions for Utilization of UAV Remote Sensing in Abandoned Mines: A Case Study

on Motokura Mine in Esashi Town, Hokkaido
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ABSTRACT

While UAV remote sensing is expected to improve the effi-
ciency of maintenance and management tasks in inactive and
abandoned mines, case studies on practical implementation
remain scarce compared to those in operational mines. This
study explores the potential applications and challenges of
UAV remote sensing using LiDAR, optical, and infrared sen-
sors for three specific purposes: generation of high-resolu-
tion topographic data, investigation of the septic environ-
ment of an artificial wetland for mine wastewater treatment,
and detection of leaks in water conduits and pipes. These
findings confirm the potential of UAV remote sensing for
high-resolution topography and wastewater treatment moni-
toring. However, challenges remain in avoiding the influence
of vegetation and selectively detecting leaks.

Keywords: LIDAR sensor, optical sensor, infrared sensor, an-
ti-wastewater treatment
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Fig. 1 Location and over view of the Motokura mine. a. Location and around topographic map of the Motokura mine. b. Aerial image of the
artificial wetland for passive treatment. Location map and topographic map are created by the GSI map.
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Fig. 3 Investigation of the height accuracy of LiDAR data. a. Height of car body used for accuracy verification. b. Point cloud data
and cross section (red line) around the car. c. Cross section of point cloud data.
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Fig. 4 High-resolution topographic map around the Motokura mine. a. Overview of high-resolution topographic map and
location of processing facilities. b. Enclosed map around the 100 m pit. c. Enclosed map around the Heian pit.
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Fig. 5 Photograph of gravity deformation topography around Heian pit.
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Fig. 6 Correlation between measured height of vegetation and LiDAR measurements in an artificial wetland. a. Measured height of reeds.
b. Cross-sectional location of LiDAR point cloud. c. Cross-sectional view of LiDAR point cloud. Location is shown in Fig.1.
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Fig. 7 Relationship between the height of DSM created by SfM and actual measurements. a. Height of reeds mea-
sured by SfM. b. Relationship between the specific height between the water surface and the shore of the
artificial wetland measured by SfM and actual measurements. c. Height of reeds measured by SfM and actu-
al measurements. Actual measurements of reed height are shown in Figure 6. Locations are shown in Fig.1.
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Fig. 8 UAV images of a pipeline on a slope. a. Image of optical camera. b. Image of infrared sensor. Location is shown in Fig.1.
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