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I1) Sentinel-1 GRD images (preprocessing and filtering as in Mulissa et al., 2021):
Change detection on backscatter coefficient (y°) = identification of surface changes
linked, for example, to a roughness increase.

The methodology has been tested and validated across five glaciated regions,
spanning different seasons and snow conditions.
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Results

e Sentinel-2 ana|yses; e e Comparison between manual mapping and automated debris patches delineation.
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* Pros: straightforward recognition of debris Vs ice and snow
e Cons: snow and cloud cover mask the debris that cannot be detected from the satellite
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Debris from S2 & S1

* Sentinel-1 analyses:
a) Block 1: Clusters identification b) Block 2: Pixel filtering
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* Clusters: adjoining pixels with modal Ay® exceeding The integration of optical and radar data proves particularly valuable in overcoming
PR GRS TS A Q3+1.5xIQR in each image and with time series the limitations inherent to each individual data source. The method can effectively
' N ittle correlated to each other. detect and map debris accumulation with up to 90% accuracy in optimal conditions,
* Pixel filtering: to exclude recurrent y values on the though performance varies depending on seasonal conditions and local topography:.
orevious hydrological year

e Pros: detection of debris also under clouds.
* Cons: tricky signal interpretation, influence of snow
and ice conditions

Future developments: enhance the method's performance under winter conditions
and reduce false positives caused by seasonal changes in snow and ice = detailed
analysis of backscatter differences between rocky debris and snow or ice across
various scenarios.
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