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* The maximum survival time of people trapped In collapsed

buildings rarely exceeds 4-6 days

* Rapid, large-scale impact estimates are critical to
understand the scale of civil protection intervention required

* Synthetic Aperture Radar (SAR) data can reliably be

obtained rapidly after an earthquake

* We use SAR data to rapidly map earthquake

building damage

3. Coherence timeseries processing
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1. Motivation 2. Building damage causes coherence loss
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* If the temporal phase difference Ag of two pixels is not equal,
the coherencey <1

n-lag autoregressive
model fit per-pixel

Coherence Geocoded
estimation coherence
U
Time

Forecast coseismic

Total buildings: 222699

Damage:
Mo damage 216365

w=1, bias
uncormected

w=]1
w=08 It

w=0

CEMS manual nf
mapping ;

00

02

coherence

—~1 1.0
o8

]

0,6‘!

o

>

2

il

£

Improved 04w

performance é
AN
——— - —n — 0.0

04 06 08 10

False Positive Rate

(model prediction s ‘damage’, ground label 15 ‘no damage’)

i Autoregression
forecast
.
= Cohevence
. T change Ay
L]
b T interval
oo - -
1Fet 1 Mar 22 Mt
2020 020
Percentile Py,

counts

Ay

Coherence is estimated with a sliding window over
neighbouring pixels

4. Fused data damage classification
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* Threshold Py,mag for binary damage classification
* Vary the weight w to produce different models

5. Performance on Zagreb 2020 5.3 M, earthquake 6. Open questions

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 Copemicus 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 ShakeMap
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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