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Damage detection from remote sensing data, application to the September 6, 2018,
Hokkaido earthquake and the September 28, 2018, Sulawesi earthquake-tsunami

Bruno Adriano, Gerald Baier, Junshi Xia, and Naoto Yokoya
(Geoinformatics Unit, RIKEN Center for Advanced Intelligence Project)

Remote sensing technologies have proven to be a powerful means for rapid and large-scale damage mapping following a major
disaster. Here, we presented two applications of remote sensing data for damage mapping. First, an image analysis approach was
applied to extract landslides following the Mw6.6 Hokkaido earthquake using multi-temporal Sentinel-1 data. This method utilizes
a bilateral filter (Tomasi et al., 1998) to reduce noise and enhance the edges from the intensity SAR data. Then, a threshold (p +
1.00) is applied to the difference of post- and pre-event images, we also conduct a series of morphological operations (closingx2 and
openingx2) to the resulted image for reducing small segments. Then, an object-based analysis is applied to identify segments with a
ration of length and width greater than 3.0. These segments correspond to the landslide scars observed in the SAR intensity images
(Fig. 1a).

The second method uses a machine learning classifier (canonical correlation forests, CCF, Rainforth at al., 2015) to categorize
three damage levels (Fig. 1b) from a set of freely available remote sensing data and derived features. We used two pre-event
Sentinel-1 SAR data (Jun. 7 and Apr. 26), one pre-event Sentinel-2 optical image (Sep. 17), one post-event PlanetScope optical
image (Oct. 1), a coherence image derived from the Sentinel-1 pair, a spectral angle distance image computed from the pre- and post-
event optical images, and a DEM data from the NASA Shuttle Radar Topographic Mission (SRTM). All images were resampled to
10 m of ground sample distance. The pixel-based classification is conducted in the built-up area extracted from the OpenStreetMap
(OSM) buildings layer. Finally, the classifier algorithm was trained using the visual damage inspection conducted by the Copernicus

Emergency Management Service.

Fig. 1. (a) Detected landslides (yellow segments) from SAR intensity images following the 2018 Mw6.6 Hokkaido
earthquake. The background image is RGB color-coded image constructed from Sentinel-1 data. (b) Damage
detection in built-up areas following the Mw7.8 Sulawesi earthquake-tsunami. The background image is the
pre-event Sentinel-1 data acquired on June 07, 2018. (Further details on the methodologies and results are
available in https://www.geoinformatics2018.com/)
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