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CSQ-26 Summary
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CSQ-26 Narrative

Deep learning and Al are methodological advances that enable the production of a new generation of
satellite data products. In the polar regions, prominent examples of this include using machine learning
to delineate glacier and ice shelf calving front locations (Baumhoer et al., 2019), mapping crevasses or
damage on the ice sheet and ice shelves (Surawy-Stepney et al., 2023), and measuring summer sea ice
thickness in the Arctic for the first time (Landy et al., 2022). In many cases, these products were
previously only measurable using the time-consuming method of manual delineation, which has a low
accuracy in itself, and is also logistically unfeasible for processing the large volumes of satellite data
acquired today. While generating high spatial-resolution static maps of these Polar parameters is a key
milestone, in the future, methods must evolve and be sensitive enough to detect change in these
variables.
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Fig. 7: Observed fractures on the TGIT. Annual fracture maps generated by applying a trained neural
network to Sentinel-1 SAR images acquired in March of each year during 2016 to 2021. a—f,
Snapshots of mapped fractures on 29 March 2016 (a), 12 March 2017 (b), 25 March 2018 (c), 26
March 2019 (d), 8 March 2020 (e) and 27 March 2021 (f). Time series of relative fracture density
shown in Fig. 3c,d are extracted from bounding boxes D1 and D2 in a. We highlight the location of a
large section of ice that detached from the upstream shear margin in 2017 (black oval, b) and an
approximately 14 km-long transverse crack (black oval, c), with the MEaSUREs grounding line

location also shown on all maps (dashed black line)31. From Surawy-Stepney et al., 2023.
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