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Dipoles propagate on circular trajectories with a radius

The analysis in this paper is The front is unstable and its growing meanders lead to the production of eddies.
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dipoles are observed to propagate far from the front on rare occasions.
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zonal direction (Fig. 1).
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dependence of the trajectory radius R on € (dashed).

A general circulation ocean model (MIT GCM) is used to * Anticyclone is formed as frontal meanders bring low PV
simulate the relaxation of the surface density front from its waters across the deep side of the front. Cyclones have

initial state and the accompanying eddy shedding. origin near the center of the front, in the high PV region of
isopycnal outcropping.
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Numerical Model Set-up . . .
*2.5-layer quasi-geostrophic model is used to separate the

velocity contributions from individual eddies in a dipole.

* Primitive equation model with
no sub-grid parameterizations

Frontal instabilities lead to the production of eddies, amongst which self-
propagating dipoles are common features. As the front slumps, most of
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1 1 2 1 1 e . .
restoring applied | 2 The probability for the production of balanced dipoles from frontal
Voot FL [y =i = Fay, =S, 6 r—A) : d ins relatively small, independent of the frontal strength
 Domain size: 400m x 300km x \ g meanders remains relative Yy Sindll, 1ndepen ent or the 1ronta strengt .
400km. Vertical resolution: 2.5m ./ \ -
(varying), horizontal: 0.5km 1) Circulation in the bottom 2) Circulation in the top layer | | N * Timmermans, M.-L. et al, 2008: Eddies in the Canada Basin, Arctic Ocean, observed from Ice-
| | o . layer due to the top cyclone due to the bottom anticyclone -10; e Tethered Profilers. J. Phys. Ocean., 38(1), 133-145.
i i i * BC: periodic in X-dir, no-flux ’ ’ . . . .
175 200 275 750 . _ K (r/A K 1/ m * Spall, M., 1995: Frontogenesis, subduction, and cross-front exchange at upper ocean fronts. J.
Y, km at Y-dir boundaries, no stress and . =S F Ko(r/A)—Kq(r/A,) . =S, F ol T 1)2_ 0(2’” )) Geophys. Res., 100 (C2), 2543-2557.
: 2 =22 2 ,-2 - - : . .
Fig. 3. Initial frontal configuration. (Top) the iree slip attop and bottom AT =4, AT A, fl)gC 5°1 Sectlonls thtmugtl t?tehc%nterdof d EhPOle' * Hogg, N. & H. Stommel, 1985: The heton, an elementary interaction between discrete baroclinic
elevation of the free surface n. (Bottom) solid black , ~:.. ;.- : : : oo a) 101015 — VEIOCty out 01 the board, contours — eostrophic vortices, and its implications concerning eddy heat-flow. Proc. R. Soc. A, 397, 1-20.
_ isopycnals with 0.125ke/m3 spacing: dashed gray D1§§1P8t10r1 used for numerical Ratio of self-propagating velocities depends Ui SeFy SpH, isopycnals. (b) PV anomalies in layer 1 (blue) gM ph G B and M Lp N 20 13‘? ‘ o 1s e |
_ along-front velocity with 2 cr's spacing. stability: KV:10-5 m?/s, Kh:2 m?/s on the PV anomaly (Fig. 5) in each eddy U, S,F, SH, and layer 2 (red). anucharyan, G.E. and M.-L. Timmermans, : Generation and Separation of Mesoscale

Eddies from Surface Ocean Fronts, submitted to J. Phys. Ocean.




	Slide 1

