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Climate change effects are most
pronounced at high latitudes.

transition

Tipping Point concepts describe
a qualitative, locally irreversible
state change in a system, such
as the climate.
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nning of:
Satellite Era (1979), the Arctic
has lost 95% of its oldest ice [1].

This paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed
in the paper do not necessarily represent the views of the U.S. Department of Energy or the United States Government.
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SEA ICE EXTENT
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Background

The Arctic is warming at more than twice the rate
of the rest of the globe [2]. Arctic physical and
biological systems are strongly coupled and
feedbacks may be driving the Arctic to tipping
events that could have critical downstream impacts
for the rest of the world [3].

Interactions between the atmosphere, ocean, land,
and ice can lead to feedbacks potentially
accelerating warming. Understanding the behavior
of specific components (e.g., sea ice) in the context
of the fully coupled modeled system is critical in
making accurate predictions.

Approach

Data analytics

* Develop data-driven, predictive models for sea
ice concentration in the summer season using
historical data for ice, ocean, atmosphere, and
land quantities [4,5].

e Compare quantitative relationships among
observable variables in the predictive model to
interactions in the coupled simulation models.

* |nvestigate whether predictive models provide
new insights into coupled simulation.

Impact

* Analysis will provide a deeper understanding of
Arctic system feedback mechanisms and sea ice
stability.

e Successful combination of  multi-fidelity
simulation and observation-based data-driven
modeling will enable more accurate predictions
of Arctic change and downstream impacts.

* Data-driven predictive models will directly inform
guestions about Arctic navigability of critical
importance to U.S. Navy and Coast Guard.
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Develop methods to rigorously predict Arctic sea ice
extent. Combine data and coupled modeling to gain
understanding of important feedbacks and evaluate
the stability of the Arctic system.
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* Explored using various models for predicting Sea
Ice Extent

* Linear Regression
* Support Vector Regression (SVR)

* Created Ensembles of models to gain better
predictions and incorporate Uncertainty
Quantification (UQ)
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* Compare models trained on observational data to
models trained on the simulated data

 See where they differ so that we can see where
the climate simulations need more dependencies
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Laboratory Directed Research
and Development

Sandia National Laboratories is a multimission laboratory managed and operated by National Technology and Engineering Solutions of Sandia LLC, a wholly owned subsidiary
of Honeywell International Inc. for the U.S. Department of Energy’s National Nuclear Security Administration under contract DE-NA0003525.

T T

4758 U.S. DEPARTMENT OF

Py | ::" f»‘
& /45 ‘
Lirgndi” ‘

VNAT a3
1l T A’ &R =4

National Nuclear Security Administration

SAND No. 2019-0134D




