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Air-sea interactions are modulated by mesoscale eddies

P.-V. Huot

courtesy of I. Frenger 
(Frenger et al. 2013, Nature)

← Observed correlation between 
small-scale SST anomalies and wind 
anomalies in the Southern Ocean
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Air-sea interactions are modulated by mesoscale eddies

courtesy of I. Frenger 
(Frenger et al. 2013, Nature)

← Observed correlation between 
small-scale SST anomalies and wind 
anomalies in the Southern Ocean

What about the ice-covered 
Southern Ocean ?

?
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An eddy-resolving ocean-sea ice-atmosphere model
Assess the sensitivity of air-sea ice interactions to mesoscale eddies in a 
high-resolution coupled ocean-atmosphere-sea ice model.

The model:    NEMO-LIM 3.6     x     MAR
   ocean-sea ice        atmosphere

    1/24° (2 km)             5 km

Zone of interest: Adélie Land sector
2-year simulations

P.-V. Huot

Snapshot on 23rd Aug. 2013
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Eddies’ imprint on the atmosphere

→ Weak imprint of eddies on atmosphere in ice-free conditions.

P.-V. Huot

Cross eddy composites of near surface air temperature, wind speed, and sensible heat flux:

Cyclonic eddies
Anticyclonic eddies

Ice free
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→ Notable imprint of eddies on atmosphere for ice-covered eddies.
→ Weak imprint of eddies on atmosphere in ice-free conditions.

Eddies’ imprint on the atmosphere

P.-V. Huot

Cross eddy composites of near surface air temperature, wind speed, and sensible heat flux:

Cyclonic eddies
Anticyclonic eddies

Ice free
Ice covered
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Eddies’ imprint on the ice cover

Sea ice melting above anticyclonic 
eddies (lowers sea ice concentration).

Sea ice growth above cyclonic eddies 
(increases sea ice concentration).

→ Eddies’ imprint on the atmosphere is 
amplified by their imprint on sea ice 
concentration.
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Eddies modulate air-sea-ice interactions… But does it matter ?

P.-V. Huot

→ Compensating changes in sea ice freezing / 
melting, and contribution to sea ice transport.

* oceanic fields are smoothed before the calls to the sea ice and atmosphere models.
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Eddies modulate air-sea-ice interactions… But does it matter ?

Area integrated momentum transfer 
and 0-200 m ocean Kinetic Energy:

→ Lower wind work and ocean KE with eddies.

P.-V. Huot

→ Compensating changes in sea ice freezing / 
melting, and contribution to sea ice transport.

* oceanic fields are smoothed before the calls to the sea ice and atmosphere models.
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Moving on to longer/ larger scales

Ongoing work (PARAMOUR* project): 

Can ocean memory leads to predictability of the Antarctic Ice Sheet mass 
balance changes ?
→ using an ocean-sea ice-ice sheet-atmosphere fully coupled model

* Checkout S. Marchi’s presentation on Friday !
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Thank you for your attention !

The PARASO Ocean-Sea ice-Ice 
sheet-Atmosphere model:

Mesoscale eddies’ influence on 
air-sea-ice interactions:

References:

Frenger et al. (2013), “Imprint of Southern Ocean eddies on winds,
clouds and rainfall” in Nature

P.-V. Huot



12

Supplementary material
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