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Why?

Sea level rise projections
Business
as usual

Paris
agreement

SROCC, 2019

Thermal expansion

Business
as usual

Paris
agreement

SROCC, 2019
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Glaciers Business
as usual

Paris
agreement

SROCC, 2019

Greenland &
Antarctica

Business
as usual

Paris
agreement

SROCC, 2019
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Antarctica
is
largest
uncertainty

SROCC, 2019
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Ice shelves: gatekeepers to Antarctica’s ice

lce shelves: gatekeepers to Antarctica’s ice
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Ice shelves: gatekeepers to Antarctica’s ice
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4 processes key for instability

1: hydrofracturing

O
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4 processes key for instability

© 2: basal melting
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lce shelves: gatekeepers to Antarctica’s ice

3: ice cliff instability
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4: damage
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Potential of remote sensing

* High spatial resolution
* Short revisit times

- Satellite complementarity
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Goal

Use remote sensing to

* develop damage indicators across all
Antarctic ice shelves

» assess damage impact on future ice shelf
instability
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Damage indicators

* From multi-source remote sensing data
— Optical (Landsat/Sentinel-2/...)
— SAR (Sentinel-1)
— Altimetry (Cryosat/Icesat)
« Combined with
— Ice velocity (Feature tracking SAR/Optical)

— Elevation change (altimetry/stereo-images)
— Model output

24

12



10/13/2019

Damage indicators

-I’-‘U Delft Landsat 8 edges .
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Damage indicators
3 .
TUDelft Landsat 8 edges Sentinel-1 edges .
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Damage indicators
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Training / evaluation
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Antarctic wide assessment

Upscale to >50k scenes
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Future impact on ice shelf stability
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Damage simulations

Lhermitte et al (in review)

31

]
TUDelft

Damage simulations

Lhermitte et al (in review)
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Damage simulations

-i-‘u Delft Lhermitte et al (in review)
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Evaluation with observations

Integrated Damage
[% of thickness]
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Future simulations
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eScience?

» Advanced image processing and
machine learning

+ Optimized data handling and big data
approaches

« Data assimilation and efficient computing
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What is in it for you?

* Re-use:
* Tools to process Landsat/Sentinel archives
« Tools for machine learning of wider interest
 Sustainability:
* Open source
* Workshop -> gather a community
* Dissemination
* Workshop
 Teaching tool (i.e. Copernicus academy)
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Conclusions

* Ice shelf weakening = major uncertainty
in sea level rise projections

« We will develop damage indicators

» Assess the impact on future ice shelf
stability
« eScience will play a key role

@steflhermitte www.earthmapps.io
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