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Input data:

• Multi-spectral bands

visible near-IR short wave-IR thermal-IR
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Input data:

• Multi-spectral bands

• Textural features

• Topography data

bedrock topographyimage
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Reference dataset

Algorithm is trained and 
validated using manual 
delineation
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Training

• 698 images over 18 glaciers from 
2013 to 2019
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Reference dataset

Training

Testing

• 698 images over 18 glaciers from 
2013 to 2019

• 200 images over 25 glaciers 
from 2020 and 2021

Algorithm is trained and 
validated using manual 
delineation
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Model validation
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Feature importance
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Sensitive towards outliers and 
very challenging scenes
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General scene-by-scene 
performance and overfitting
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Product for Greenland 2013 – 2021

> 9000 calving front positions with sub-weekly sampling outside polar night
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Key takeaways

• Parameterizing calving is essential for understanding glacier dynamics and for 
constraining our model projections

• Deep learning provides effective tools for automated mapping of calving front 
locations

robust: mean distance error < 60 m
accurate: median distance error < 30 m
scalable: delineation in under 1 second

• Inputs matter! Multi-spectral information lead to more accurate predictions compared 
to single bands inputs
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