
Rapid earthquake damage assessment 
using Sentinel-1 coherence and USGS ShakeMaps 
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1. Motivation 2. Building damage causes coherence loss 

• The maximum survlval tlm• of people trapped In collapsed 
buildings rarely u ceecls ._6 days 

Rapid, larve-scal• Impact estimates are crlt lcal to 
understand the scale or clvll protection Intervention required 

• Synthetic Aperture Radar (SAR) data can rellably be 
obtained rapldly alter an earthquake 

We use SAR data to rapidly map earthquake 
bulldlng damage 

3. Coherence timeseries processing llip1 = llip1 
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If the tem poral phase difference flip of two pixe ls is not equal, 
the coherence y < 1 II. ~ RDIOTESENSING 
Coherence is estimated with a sliding window over 
neighbouring pixels .. 
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4. Fused data damage classification 
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Characterise every building's ti.y and PGA by distnbution percentiles 
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• Threshold P•- ror binary damage classlflcation 
• Vary the weight w to produce different models 

5. Performance on Zagreb 2020 5.3 Mw earthquake 6. Open questions 
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Models are validated against 
ground survey data 
► from the University of 

Zagreb Faculty of Engineering 
► Address spatial sampling bias 

by classifying unlabelled 
buildings as undamaged 

Compare to manual labelling of 
optical drone and satellite data 
► by Copernicus Emergency 

Management Service (CEMS) 

SAR coherence change 
improves performance in 
most damaged areas 

Optical manual labelling has 
highest precision 

Spatial sampling bias of ground 
truth data 
► Significantly affects ShalceMap 

model performance 

Performance of models with 
additional input data 
► Building taxonomy 
► Cross-polarised channel data 

Performance of alternative 
models fusing ShakeMap and 
SAR coherence change 
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