
Variability and future projections of 
Arctic sea ice thickness

@ZLabe

Zachary Labe
University of California, Irvine

Gudrun Magnusdottir & Hal S. Stern 
AGCI Polar Amplification Workshop



KEY POINTS

1) Changes in pan-Arctic sea ice thickness and 
volume show significant regional variability on 
the interannual time-scale

2) Greatest sea ice thickness variability over the 
East Siberian Sea – represented in both the CESM 
Large Ensemble and PIOMAS

3) Predicting the timing and magnitude of future 
sea ice volume losses remains uncertain due to 
the large internal variability
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Modeled sea ice thickness

Satellite sea ice thickness
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Overestimates thin ice
Underestimates thick icePIOMAS



PIOMAS vs. ICESat-J PIOMAS vs. CryoSat-2



Regional sea ice 
thickness variability
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Future projections of 
sea ice thickness
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Large ensemble 
spread over the 
East Siberian Sea

Reduction in future 
ensemble spread 
with increased 
surface warming 
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SIGNIFICANCE

Improves our understanding of regional 
variability of Arctic sea ice thickness

Demonstrates significance of internal 
variability on Arctic climate system (sea ice)

Highlights need for additional pan-Arctic 
sea ice thickness remote sensing observations
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