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Outline

• ss1. Glaciers and water resources

2. Mapping of glaciers with remote sensing
I. Debris-covered glaciers

i. SAR Coherence (PCI Geomatica/SNAP)

ii. OBIA (eCognition)

3. Rock glacier mapping
1. InSAR (PCI Geomatica)

2. Deep learning and OBIA (eCognition)



What’s so interesting about glaciers anyway?

(Nils Erik Jørgensen , 5/2/2020., remarks at crowbar)



Pritchard, 2017





Debris-covered ice

Clean ice
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How to monitor debris-
covered glaciers?
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ALOS PALSAR SAR Coherence



Object Based Image Analysis

Chen et al., 2018
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What about rock 
glaciers?



“Normal” glacier

Rock glaciers



Huss and Hock, 2018



3. MethodsRock Glacier detection: Radar imagery – coherence images

Glaciers and lakes -> no
coherence

Rock Glaciers:
Sometimes no co-

herence

Rastner et al., in prep



Using InSAR to identify active rock glaciers



InSAR vs Feature Tracking

• Both can distinguish active, 
deforming ice

• But disadvantes to both methods
• InSAR – only line of sight movement, 

needs coherence

• FT – a lot of filtering, need a large 
interval (data availability)

• What about inactive rock glaciers?



How accurate are these velocity measurements?



Deep Learning (convolutional neural networks)

100% an X!Most definitely 
not an X!

Could this be an X?



Sentinel 2 imagery
Sentinel 1 Coherence
Pleideas DEM

Rock 
Glaciers

Debris-
covered 

ice

Clean 
IceStable 

Terrain

Rock Glacier Heatmap









Accuracy

 

Classification User Accuracy 
(%) 

Producer 
Accuracy (%) 

Total Accuracy 
(%) 

Kappa 

La Laguna 64 75 97.1 0.67 

Poiqu 69 75 56.4 0.72 

Total (Sentinel) 66 71 72.0 0.68 

Poiqu (Pléiades) 72 88 76.8 0.76 





Further investigation with Terrestrial Photogrammetry/UAVs



Thank you for your attention

Questions?


