<]
TUDelft

Delft University of Technology

Document Version
Final published version

Licence
CCBY

Citation (APA)

Foroughnia, F., Macchiarulo, V., Berg, L., DeJong, M., Milillo, P., Hudnut, K. W., Gavin, K., & Giardina, G. (2023). Rapid
assessment of earthquake-induced building damage using remote sensing LiDAR data. Abstract from EGU General
Assembly 2023, Vienna, Austria. https://doi.org/10.5194/egusphere-egu23-3464

Important note
To cite this publication, please use the final published version (if applicable).
Please check the document version above.

Copyright

In case the licence states “Dutch Copyright Act (Article 25fa)”, this publication was made available Green Open
Access via the TU Delft Institutional Repository pursuant to Dutch Copyright Act (Article 25fa, the Taverne
amendment). This provision does not affect copyright ownership.

Unless copyright is transferred by contract or statute, it remains with the copyright holder.

Sharing and reuse

Other than for strictly personal use, it is not permitted to download, forward or distribute the text or part of it, without
the consent of the author(s) and/or copyright holder(s), unless the work is under an open content license such as
Creative Commons.

Takedown policy
Please contact us and provide details if you believe this document breaches copyrights.
We will remove access to the work immediately and investigate your claim.


https://doi.org/10.5194/egusphere-egu23-3464

EGU23-3464

https://doi.org/10.5194/egusphere-egu23-3464

EGU General Assembly 2023

© Author(s) 2023. This work is distributed under the Creative Commons Attribution 4.0 License.

Rapid assessment of earthquake-
induced building damage using remote
sensing LiDAR data

Fatemeh Foroughniag)', Valentina Macchiarulog', Luis Berg?, Matthew Dejong?,

Pietro Milillog®>#, Kenneth W. Hudnut>, Kenneth Gavin', and Giorgia Giardinag’

"Department of Geoscience and Engineering, Delft University of Technology, Delft, Netherlands (f.foroughnia@tudelft.nl)
Department of Civil and Environmental Engineering, University of California, Berkeley, Berkeley, California, United States
3Department of Civil and Environmental Engineering, University of Houston, Houston, Texas, United States

“Microwaves and Radar Institute, German Aerospace Center (DLR), WeRling, Germany

5Southen California Edison, Rosemead, California, United States

Earthquakes are natural hazards leading to the greatest human and economic losses, which are
mostly due to structural collapses. Rapid identification and assessment of earthquake-induced
damage to structures is therefore an essential component of the emergency response, and
instrumental to effective reconstruction plans. Typically, structural damage assessment is conducted
through building-by-building inspections during post-earthquake field reconnaissance missions.
These missions are expensive and time-consuming, especially if large areas need to be investigated.
Remote sensing techniques provide a relatively low-cost, wide-area alternative to in-situ monitoring.
Classification and change detection based on pre- and post-event optical and synthetic aperture
radar (SAR) satellite images are the most used approaches to detect damaged structures after
earthquakes. However, these techniques only provide qualitative observations of collapsed or
severely damaged structures. In this work, we present a new approach for the quantitative
assessment of earthquake-induced structural damage based on displacement measurements
acquired by Airborne Light Detection And Ranging (LiDAR). The approach is based on the integration
between LiDAR-based observations and structural indicators of damage. The application to the
analysis of 684 buildings affected by the 2014 Napa earthquake, in California, demonstrates a good
agreement between the LiDAR-based results and independent in-situ observations. This work sets
the basis for the innovative exploitation of remote sensing data in disaster management.
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