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Objectives
• Developing satellite remote sensing 

methods and mapping technology based 
on emergency earth observation for 
identifying impacts and vulnerabilities as 
emergency response efforts in future 
major disasters.

• Understanding building vulnerability of 
Palu, as a form of “Tsunami Fragility 
Curve”.
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Data Sources
- Pre-event image: Sentinel-2 (c) ESA (2018) (acquired on 17/09/2018), Sentinel-1 (c) ESA (2018) (acquired 
  on 07/06/2018)
- Post-event: Sentinel-2 (c) ESA (2018) (acquired on 02/10/2018),   PlanetScope (c) Planet Labs Inc. (2018) 
  (acquired on 01/10/2018), ALOS-2 (c) JAXA (2018) (acquired on 01/10/2018)
- Building vector layer: OpenStreetMap (c) OpenStreetMap contributors
- Digital Elevation Model: SRTM (30 m) (NASA/USGS)
- Building damage annotatio: Copernicus Emergency Management Service - Mapping (EMSR317: Earthquake
  in Indonesia) (c) European Union

Disclaimer
The information contained in this map is for general information purposes only. The information is provided
by Geoinformatics Unit and while we endeavor to keep the information up to date and correct, we make no 
representations or warranties of any kind, express or implied, about the completeness, accuracy, reliability, 
suitability or availability with respect to the map or the information, products, services, or related graphics 
contained on it for any purpose. Any reliance you place on such information is therefore strictly at your own risk.
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Dataset
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Dataset
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Work Flow
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Results
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Measurement of Inundation Extent
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Structural Damage
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Copernicus Damage Data (8,236)
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https://emergency.copernicus.eu/mapping/list-of-components/EMSR317



Tsunami Fragility Curve (Preliminary)
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Banda Aceh, Sumatra 
(Koshimura et al., 2009) Palu, Sulawesi



Summary
• Ensemble learning classifiers using multi-temporal 

and multi-sensor data would work for building 
damage recognition.

• 1-3m flow depths were measured in central Palu
coast. The maximum flow depth was 4.6 m at the 
west. However, the spatial distribution of tsunami 
flow depths are scattered. 

• Major impact was concentrated within about 200 m 
from the shoreline.

• Relationships between tsunami hydrodynamics and 
structural damage is determined as a form of 
tsunami fragility curve.

15


