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Remote Sensing of Surface Melt on Antarctica:

Opportunities and Challenges
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Surtace melt differs
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REMA Strip Density

Basal melt

hltps:Hdoi.orgl 10.5194/tc-2023-1 4
The Cryosphere ; EGU

Preprint. Discussion started: 7 February 2023
© Author(s) 2023. CC BY 4.0 License. Discussions

o

ariability within the Dotson Melt Channel

and Stef Lhermitte*'

REMA reveals spatial v

Priergaard Zinck!?, Bert Wouters'2, Erwin Lambert®,

Ann-Sofie



https://www.pgc.umn.edu/data/rema/

Yearly summer elevation mosaics
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Surface elevation trends
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Damage signal
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Damage signal
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Damage detection on antarctic ice shelves
using the normalised radon transform
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ML for combining ED dataset
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ML approach for high-resolution melt product

Reference data
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ML approach for high-resolution melt product
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Antarctic wide high resolution melt product
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High-resolution surface melt
RACMOZ - 27 km

RACMOZ - 5.3 km

n00

Annual surface melt

[mm w.e. per year]



High-resolution surface melt
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super-resolution to “fill the gaps”

Single-image super-resolution
SRResNet
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But... the SRResNet model is not transferable
(a) SRResNet
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But... the SRResNet model is not transferable
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Remote sensing provides information about surface melt

Albedo = Radiation Elevation = Temperature
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Remote sensing provides information about surface melt

Single-image super-resolution Multi-image super-resaolution
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SUPREME model architecture
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ML for regional climate modelling
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https://doi.org/10.1029/2022MS003593
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Imperfect model framework

GCM
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Emulator reproduces RCM well
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Emulator reproduces RCM well
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Correlation
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