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Detection and evaluation of earthquake-induced deformation of
reclaimed valleys using synthetic aperture radar interferometry,
Structure from Motion and Multi-view Stereo technology

Takayuki Nakano', Satoshi Funwara' and Tomokazu KoBayashr'

Abstract

Reclaimed valleys may become deformed during large earthquakes. Therefore, in
this study, we examined the validity of the method for extracting the deformed area of the
reclaimed valleys where shifts in the landforms occurred during the 2016 Kumamoto and
2018 Hokkaido Eastern Iburi earthquakes. The deformation was detected by interferometric
synthetic aperture radar (InSAR), and the validity of the findings were determined by
comparing the results of field surveys and distribution maps of the reclaimed valleys that were
created using the Structure from Motion and Multi-view Stereo (SfM-MVYS) technique. Results
showed that in the case of small incident angle of the radio wave, the sites detected as localized
phase change areas or non-interference areas in the SAR interferograms were consistent with
the area of the actual deformation in the reclaimed valleys, indicating the effectiveness of
interferometric SAR during disaster response after an earthquake at detecting reclaimed valley
deformation. At one site in a reclaimed valley, the degree of change in elevation could be
estimated from the difference in the digital surface models generated by SfM-MVS technique
from aerial photographs taken before and after the earthquake.
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