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● 444 calving events
● 1993 - 2013
● Magnitude 4.6 - 5.1

Sergeant et al. (2019) 
estimated the total mass loss

● at least 250 Gt over 
1993-2013

Constrain a complete seismic catalogue with iceberg calving events up to the present day

Sergeant et al. (2019) 
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Seismic stations from the Greenland Ice 
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● Detection on 4 different frequency bands
● Individual parameters for every frequency 

band
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January 2013:
26 stations
> 200 events



Detection with STA/LTA
Results

7

Glacial Earthquake (GEQ)



Detection with STA/LTA
Results

7

Glacial Earthquake (GEQ) Earthquake (EQ)



Detection with STA/LTA
Results

7

Glacial Earthquake (GEQ) Earthquake (EQ)



Detection with STA/LTA
Results

7

Machine Learning

Glacial Earthquake (GEQ) Earthquake (EQ)



Machine Learning
Parameters

8

● Random Forest
○ Number of trees: 500

● Features
○ 58 features (Provost et al., 2017, Hibert et al., 2017, Maggi et al., 2017)
○ 39 features added by Pirot et al., 2023
○ 6 new features: stacked energy + dispersion effect

● Training Set
○ 444 GEQ corresponding to 3792 signals
○ 476 EQ corresponding to 2986 signals
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New training set

Accuracy: 93.53 % 
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Outlook:

● Extend GCMT catalogue
● Quantify the spatio-temporal change of ice mass loss
● Inversion of the seismic signals to quantify the mass loss  
● Correlations between events and external factors, such as climatic and meteorological
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