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Investigation Using Drones on the Influence of the 2016 Kumamoto Earthquake on

the Surface of Farmlands

Naoki Ishitsuka, Nobusuke Iwasaki, and Toshihiro Sakamoto

Summary

Because of the damages suffered by farmlands due to the 2016 Kumamoto earthquake,
measures for restoration vary according to the degree of damages. Therefore, using drones,
we investigated the influence of the Kumamoto earthquake on the surface of farmlands. We
calculated a three—dimensional model by performing SfM (Structure from Motion) —MVS
(Multi View Stereo) processing of the drone aerial images and performed DSM (Digital
Surface Model) by combining the altitude levels obtained by the ground—survey results. After
comparison of the results with the airplane laser—survey results, the quantity of unevenness
(difference from the mean altitude level of the farmland ground) measured by the drones
exhibited a high precision; thus, a meaningful difference was not observed. On the other hand,
the measurement cost of the drone survey was approximately one—third that of the airplane
laser survey. In addition, quick mobile observation was made possible. It was concluded that
the quantity of unevenness measured by the drones be able to evaluation. Furthermore, we
investigated the cause of the wavy surface confirmed by the drone observation. As a result,
the reentrant of the unevenness accorded with that of the creeks of the aerial photograph
obtained in 1962. We reveal that the 2016 Kumamoto earthquake sank the creek part before the
infrastructure maintenance.

Keywords: 2016 Kumamoto earthquake, Drone, Unevenness, SEM—MVS
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