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World of Change: Collapse of the Larsen-B Ice Larsen B Embayment Breaks Up
Shelf (NASA 2002) (NASA, 2022)
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Why do we need super resolution for downscaling surface melt over Antarctica?
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Research objective
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Current Challenges

* Limitation of the high-resolution
simulations over the entire Antarctica
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* Missing important local geophysical
' ‘ \ processes
A
A  Methodological transferability

e Spatial transferability

9 I
o q
A
I 2088
;

) * Availability of high-quality satellite
product (albedo, elevation, etc)
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Downscaling with the super resolution model: modified SRResNet

Backbone Architecture:
SRResNet (Ledig et al., 2017)
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Downscaling with the super resolution model: modified SRResNet
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Downscaling with the super resolution model: modified SRResNet

Decoder:
Ours
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Downscaling with the super resolution model: modified SRResNet

Overall Architecture:
Modified SRResNet
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Downscaled surface melt over Antarctica
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Trusel, L.D., Frey, K.E., Das, S.B., Munneke, P.K. and Van
Den Broeke, M.R., 2013. Satellite-based estimates of
Antarctic surface meltwater fluxes. Geophysical Research
Letters, 40(23), pp.6148-6153.
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Downscaled surface melt over Antarctica
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Downscaled surface melt over Antarctica

Annual Surface Melt
[mm.w.e. per year]
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RMSE = 0.51 (0.52)
[mm.w.e. per day]

R? = 0.89 (0.83)

MAE = 0.10 (0.10)
[mm.w.e. per day]

Structural Similarity Index
(SSIM) = (0.99) 0.98

based on training (testing)
data sets
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Downscaled surface melt over Antarctica
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Downscaled surface melt over Antarctica
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Downscaled surface melt over Antarctica
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Downscaled surface melt over Antarctica
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Downscaled surface melt over Antarctica
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Take home messages
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