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Introduction and Motivation



Task Description

Task: Snow Grain Classification and Snow Layer Segmentation

• Given a pack of snow, automatically:
• Segment it into different snow layers and
• Classify the snow grain type of each snow layer
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Snow Micro Pen (SMP)

Fast, high-resolution, portable measuring device

[SLF, 2021] Snow Micro Pen
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SMP Profile Example: Manual Labelling
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Motivation

Why automatic?

• Classify large SMP datasets (e.g. MOSAiC dataset)
• Fast analysis (e.g. avalanche prediction)
• No human training required (e.g. in remote sensing)
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Data



Labelled MOSAiC SMP dataset

MOSAiC [Shupe et al., 2020] SMP dataset:

• Snow on arctic sea ice
• 160 / 3680 profiles are labelled
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Methods



Framework

Preprocess SMP Profilesy
Hyperparameter tune each of the 14 modelsy

Compare results

6



Classification and Segmentation
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Results and Discussion



Results - Accuracy
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Results - Accuracy

Some grain types are more difficult to classify than others
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Results - Accuracy
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Results - Accuracy
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Results - Accuracy
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Results - Accuracy
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Performance in Metrics

14



Conclusion



Conclusion

Summary:

First systematic comparison between ML models for the
segmentation and classification of SMP profiles

Future Work:

Test generalization capabilities (e.g. on different seasons)

Impact:

Makes knowledge behind cryospheric data accessible

−→ Essential for understanding and mitigating climate change
impacts
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Thank you for your attention!
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Contact and Resources

Please drop me a line if you have any questions:
julia.kaltenborn@mail.mcgill.ca

GitHub Repository:
https://github.com/liellnima/snowdragon
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