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Ice shelf EO products



Surface melt



Surface melt differs 

among      products

De Roda Husman, 2023

ASCAT MODIS

Sentinel-1 SMISS
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Basal melt

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

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


Yearly summer elevation mosaics
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Surface elevation trends
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Basal MB
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Basal MB
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Damage



Antarctic 
damage
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Added value of 

machine learning?



-1 Combining EO datasets



ML for combining EO dataset

De Roda Husman, In prep



ML approach for high-resolution melt product

De Roda Husman, in prep



ML approach for high-resolution melt product
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Antarctic wide high resolution melt product

De Roda Husman, in prep



-2
Downscaling 

model products



High-resolution surface melt
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RACMO2 – 27 km RACMO2 – 5.5 km
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High-resolution surface melt
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Super-resolution to ”fill the gaps” in RACMO2 5.5 km 

`

Single-image super-resolution

SRResNet
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But… the SRResNet model is not transferable
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(a) SRResNet

(b) RACMO2 - 27km



But… the SRResNet model is not transferable
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Remote sensing provides information about surface melt

Albedo  Radiation
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`

Multi-image super-resolution

SUPREME

RACMO2 – 27 km + MODIS albedo + Elevation 
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Single-image super-resolution
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Remote sensing provides information about surface melt



Surface Melt

Albedo

Elevation
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SUPREME 
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-3 Model emulation



ML for regional climate modelling

https://doi.org/10.1029/2022MS003593

https://doi.org/10.1029/2022MS003593


RCM: MARGCM: ACCESS1.3

van der Meer, 2023
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Emulator reproduces RCM well

(a)

(b)
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Emulator reproduces RCM well
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Imperfect framework 

wins

a b c d

e f g
h

i j k l

van der Meer, 2023



Conclusion

Booming EO products

ML can boost EO/model products even 

further


