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Abstract

The retreat of Arctic sea ice coincides with increased ocean surface wave activity, and wave-ice interactions are consequently

poised to have a growing influence on the Arctic climate system. Recent field campaigns have focused on rectifying the scarcity

of wave measurements inside the marginal ice zone, and work is now underway to incorporate wave-ice interactions in global

climate models. Here, we apply a collection of in situ wave observations spanning multiple years in the Beaufort Sea and

including wave activity beyond 100 kilometers inside the sea ice edge. To better understand waves in the presence of sea ice,

we connect the in situ data with satellite-derived ice concentrations across the Arctic and compare the observations with a

recent global climate model experiment that includes coupled interactions between waves and a sea ice floe size distribution.

We present a series of comparisons focused on wave energy and wind-wave relationships in partial ice cover. These analyses

provide a framework for assessing the impact of uncertainty in wave-ice physics on the marginal ice zone in new experiments in

the coupled wave-ice model. Our work guides further model development and future observational campaigns.

1



Towards Validating Wave-Ice Interactions in
Climate Models Using In Situ Observations

Vincent T. Cooper¹, Lettie A. Roach¹, Jim Thomson², Samuel D. Brenner³, and Cecilia
M. Bitz¹

¹Atmospheric Sciences, University of Washington, ²Applied Physics Laboratory, University of Washington,
³School of Oceanography, University of Washington

PRESENTED AT:

AGU - iPosterSessions.com https://agu2020fallmeeting-agu.ipostersessions.com/Default.aspx?...

1 of 11 1/15/21, 5:03 PM



INTRODUCTION: WHY STUDY WAVE-ICE INTERACTIONS?

(click on image to enlarge)

See video (30 seconds) for examples of waves in Arctic sea ice. Footage by Edward Blanchard-Wrigglesworth.

[VIDEO] https://www.youtube.com/embed/LtfPJHJe5u8?rel=0&fs=1&modestbranding=1&rel=0&showinfo=0
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MODEL & MEASUREMENTS

(click on images to enlarge)
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METHOD OF COMPARISON AND WAVE ENERGY
RESULTS

(click on images to enlarge)
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SPECTRAL RESULTS:
WIND WAVES AND SWELL
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(click on images to enlarge)
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CONCLUSIONS

(click on image to enlarge)
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FUTURE RESEARCH

(click on image to enlarge)
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ABSTRACT
The retreat of Arctic sea ice coincides with increased ocean surface wave activity, and wave-ice interactions are consequently
poised to have a growing influence on the Arctic climate system. Recent field campaigns have focused on rectifying the
scarcity of wave measurements inside the marginal ice zone, and work is now underway to incorporate wave-ice interactions
in global climate models. Here, we apply a collection of in situ wave observations spanning multiple years in the Beaufort
Sea and including wave activity beyond 100 kilometers inside the sea ice edge. To better understand waves in the presence of
sea ice, we connect the in situ data with satellite-derived ice concentrations across the Arctic and compare the observations
with a recent global climate model experiment that includes coupled interactions between waves and a sea ice floe size
distribution. We present a series of comparisons focused on wave energy and wind-wave relationships in partial ice cover.
These analyses provide a framework for assessing the impact of uncertainty in wave-ice physics on the marginal ice zone in
new experiments in the coupled wave-ice model. Our work provides insights to guide both further model development and
future observational campaigns.
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