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lceberg Calving Events

Iceberg calving
events:
> 1 km?

Glaciers in the
Swiss Alps:
60-70 km?
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lceberg Calving Events

Merged catalogue

Tsai and Ekstréom (2007),
Veitch and Nettles (2012) and Olsen and Nettles
(2017)

e 444 calving events
1993 - 2013
e Magnitude 4.6 - 5.1
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lceberg Calving Events
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Constrain a complete seismic catalogue with iceberg calving events up to the present day




Seismology and Glacial Earthquake (GEQ)

Force at the glacier front, when
a iceberg capsizes




Seismology and Glacial Earthquake (GEQ)
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Seismology and Glacial Earthquake (GEQ)
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Detection with STA/LTA
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Detection with STA/LTA

Results
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Detection with STA/LTA

Results
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Detection with STA/LTA

Results
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Detection with STA/LTA

Results
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Machine Learning

Parameters

e Random Forest
o Number of trees: 500

e Features
o 58 features (Provost et al., 2017, Hibert et al., 2017, Maggi et al., 2017)
o 39 features added by Pirot et al., 2023

o 6 new features: stacked energy + dispersion effect

e Training Set
o 444 GEQ corresponding to 3792 signals

o 476 EQ corresponding to 2986 signals
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Machine Learning

Results

Old training set
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Machine Learning

Results
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Machine Learning January 2013:
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Summary and Outlook

1. Seismology
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Summary and Outlook

1. Seismology
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Summary and Outlook

3. Machine Learning

2. STA/LTA
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Summary and Outlook

3. Machine Learning
2. STA/LTA
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Summary and Outlook

3. Machine Learning
2. STA/LTA

1. Seismology l 55 e
le—7
_r | e————————-
/ 1,9 § 25{19 7 I .
% ) N s
/ 1 fe=? 0.01-0.02 Hz Predicted Label
% g WWNWWWW\/VWM%WU\WW(
iceberg B
% 5 -120
% S A 00 A A o
5 -160
ET 1072 A "\ -180

03:26 03:36 03:46 Tml\)erISUGTC] 04:06 04:16 04:26 =200 J a n u a ry 20 1 3 :
~200 events — ~ 30 GEQ

Outlook:

e Extend GCMT catalogue
e Quantify the spatio-temporal change of ice mass loss
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3. Machine Learning
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e Extend GCMT catalogue

e Quantify the spatio-temporal change of ice mass loss High fidelity modelling of iceberg capsize  Nicolas DE PINHO DIAS
e Inversion of the seismic signals to quantify the mass loss ki o
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e Correlations between events and external factors, such as climatic and meteorological
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