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Introduction

Predicted sea level rise
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Introduction

Antarctica/Marine Ice Sheet Instability
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Introduction

Antarctic bedrock measurements

@ Aircraft based Radio Echo
Sounding measurements

@ High repetition measurements
with several 100 m resolution

o Typical flight line intervals 10 km
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Introduction

Data

Train statistical model
&
Sample

Averaging
&
Interpolation

—— Gaussian Process Model Mean
—— Ssample
—— sample
@ Training Points
Emulator Uncertainty
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Machine Learning

Gaussian Processes

@ Multivariate Gaussian Distribution

@ Non-Parametric:
No functional form prescribed

—— Gaussian Process Model Mean

— Sample @ Instead it uses correlation characteristics:
— Sample Nugget, correlation function and far field
@ Training Points N

Emulator Uncertainty variance
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Machine Learning

Hyper-paramters

e Randomly select 100000 from 5 million e Fitting exp. function, cutoff at 25 km to

samples 50 km
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Bedrock Topography

New Topographies for Pine Island Glacier
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Model setup

Landsat-8 (2013-2016)

@ Twenty bedrock samples and basal traction + viscosity
inversions (using Rignot et al. 2017 velocities)

Ice velocity [miyr]

@ Local quadratic ocean melt forcing (Favier et al. 2019),
constant and 200% melt increase (roughly) following
Naughten et al. (2018)

<15 10 100 1000 53000

@ Surface mass balance (NorESM) for RCP2.6 (constant
ocean melt) and RCP8.5 (200% melt increase)

@ Three Weertman friction laws, total of 120 simulations
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New Simulations

Sea Level Rise Projections
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Conclusion

We derive statistical properties for a Gaussian Process, which has an implicit interpolation
uncertainty representation

An representative sample of bedrock topographies for Pine Island Glacier in generated

Bedrock uncertainty alone translates to 5% to >25% predictive uncertainty in 100 year
simulations

For more details and contact information, see title page. | look forward to hear from you,

Andreas
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