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* Do mid-latitude SSTs affect the atmosphere above ?
* Does extratropical oceanic variability affect climate variability ?
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Mid-oceanic thermal fronts, such as the Gulf Stream and Kuroshio
Extension, are permanent features of the mid-latitude ocean circulation.
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The circulation in the atmospheric marine boundary layer ( )
adjusts to changes in the oceanic surface conditions within several
hours. The AMBL reaches heights of 600—-1200 m.
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We use a hierarchy of models:

* |dealized, quasi-geostrophic () — barotropic () and
baroclinic () models;

* Global circulation model ( ) — LMD-Z.
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Three kinds of unstable oscillatory modes are obtained.
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(1) symmetric due to barotropic instability, with a period of 30 days;

SST, domain 5000km*5000km

(2) antisymmetric due to baroclinic instability, with a period of 6—8
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AMBL TR SR T Seusi @ (3) and a northward-propagating mode, with an antisymmetric and

e R L U ol — NSO a symmetric component, having a period of 2-3 months.
period Is 30 days;this mode was also obtained in an - =5
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Height vs. latitude cross-section; red/blue means +ve/—ve upward velocity.

The idealized-model study strongly suggests that the mid-
latitude oceans can influence low-frequency atmospheric
variability above them, provided oceanic fronts (like the Gulf
Stream and Kuroshio) are sufficiently well resolved spatially.
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We use an IPCC-class , hamely , and a
realistic time-averaged Gulf Stream SST front. The model is
integrated with a high-resolution zoom (hence the -~ In

H. AMBL ) in the Gulf Stream area to resolve correctly the
effects of the front.

LONGITUDE

42°N

.03

HEIGHT {mb}

e = B win Pa s~ for the realistic
SST of the standard, low- 'Ar‘] highelrf—resolution, Tnohre rke)alisticdd ; ;) B ® si_mulation at the 18™ level.
resolution simulation. thermal-front anomaly has been added, e ..-g~ | Air descends over the cold
with an angle of 25°. Rt :
side of the front, and ascends

The zoom is centered at (60°W, 40°N) and the zoomed In agreement with Minobe et al. (2008) & Song et L 8‘_’. I overthe warm side.
area is 20° lat. by 40° long. The model has 19 levels, from al. (2006) but for SST forcing only (not SLP+SST).
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