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Context

Winter Arctic sea ice is a brittle solid plate that covers the ocean and insulates it from

atmospheric heat and momentum fluxes. Still, large heat fluxes can occur when sea ice

fractures and forms leads. Moreover, due to a large drag coefficient, sea ice imposes stress

at the surface of the underlying ocean, and damps small scale oceanic structures.

The sea ice dynamics looks chaotic, displacement is highly intermittent and the deformation

is localised in space along the fractures.

Objectives

1. Characterise the dynamics of sea ice

2. Propose a model for sea-ice mechanical energy pathways

3. How much momentum energy is transfered from the sea ice to the ocean, and at

what spatial scale?

Data – methods

IABP

Buoys in winter, years 1979 – 2006

Compute fluctuating velocities

Structure function

S2 = 〈δu · δu〉 (1)

Sau = 〈δa · δu〉 (2)

Sau = 0 =⇒ no kinetic energy cascade

Winter trajectories, 1979-2006

General description
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b) Diffusion
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c) PSD
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b) Ruu
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Multiscale energy transfer
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a) S2
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b) Energy spectrum
fit: k 1.99 ± 0.05
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Forcing and displacement at

different scales

Conclusions

Sea ice acts as a filter for mechanical energy between atmosphere and ocean

Elastic energy in transfered accross scale: stress concentration

Multiscale fractures in the sea ice imply multiscale disspation

Paper in preparation, stay tuned!
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