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Motivations b o1 Destabilization of the composite cyclonic eddy??

* Mesoscale eddies have a strong influence on the circulation in the Arabian Sea.!
= Understanding their evolution 1s of primary importance: they carry and upwell

1- Initialization 2- Growth of azimuthal mode 2

During the first 100 days of the simulation, the
eddy destabilizes, with a domination of the even

oxygen and nutrients, modulating plankton blooms and green algae generation We perform spindown idealized simulations using

which 1impact the fishing economy, sustaining 120 million people living on the

» the Coastal and Regional Ocean COmmunity

model (CROCO)?. It solves the hydrostatic

primitive equations using a full equation of state

rim of the Arabian Sea.?
azimuthal modes. Mode 2 1s the most unstable and

— Initialization grows linearly from t=40 to t=90 days.
The study of radial PV gradients indicates that the

eddy 1s wunstable with respect to a mixed

" The eddy-driven circulation strongly impacts the spreading of the dense salty
water masses outflowing from the adjacent marginal seas, the Persian Gulf and

the Red Sea.”

* These outflows® and the biological activities’ are also impacted by the

for seawater. The model 1s integrated for about
300 days on the f-plane.
The domain size 13 500 x 500 km on the

. . : : Barotropic/Baroclinic instability.
horizontal, with a horizontal resolution dx=500 m. P b

Submesoscale features generated by the instabilities of baroclinic flows®.
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® Argo float position ® Co-localised Argo profile | &% show the kinetic energy of the four first normal modes.

e T e ] ‘ (AMEDA) to detect the mesoscale eddies from altimetric data (Regional reflected by the Frontogenesis function F
’ W it of Hormu P A 1/8° resolution altimetric product for the 2000-2015 period) This leads to an intense imbalanced ageostrophic 4- Shear Instabilit
N Vo, — 489,562 eddies detected circulation at the edge of the eddy. In th - Y 1 at the od £ the edd
L% ; 77 o Pakidian { ¢ . : : ) e e n the two spiral arms and at the edge o € ¢
o~ h T : o GUlf of Omay, ks 0 = 29,516 Argo profiles to determine the vertical properties of the water S ~F = GIVbI° [ 10%57) P . 55 SO
Z°NE 7 . OW ' K . | I Dy s —— the steep PV gradients create suitable conditions
T G 4,0.3 0.5 0.7-0.9 P N P column e — ' ' : ' ' : 13 : ‘13
7 RN —{ |7 - & N Bddy shape from AVEDA) 0 100 days — for Shear instability. The instability then develops
W . 0 | | " : :
. | 73 o ool o T \ 20-vertex polygon] 100 4- Shear Instability | forming rows of  Submesoscale  Vortices
R \India olocalization method.: S an roo decomposition EEREEEEE ‘ .
L o 5 e surrounding the eddy.
/ , \ profile collected within an eddy ? = 300 » _
R ) ‘eme ” N - . . .
15°N e @ ! ERN |l  — Profiles “outside eddies” define T, [Eddy center from AMEDA] = 1 o
‘, - Sou. Y e, . . A S,_'.'J 200 | | | | | I | |
=) N S and p climatologies / 5 ST - E 5 A N
L 0y Y\ TR A, g -Frontogenesis ‘-Ij* O|eeeesscsccccceees? | pegiooeccccccococes
7 o R TEEEEEES — Profiles “inside eddies” report the 100 at the surface S5r M '
. ; L L ! | | | 0 | | |
= water column properties in the core 20 days S ° T T e T T
::::ii:ﬁ:t{‘iii; : Colocalized Argo float % 100 200 300 400 500 0 100 200 300 400 500 >
5°N NS of eddies. [ e Oa] X-Direction [km] X-Direction [km] ©-20f N
30°F 50°F 60°E 70°F , — . - . T | |
. . Fig. 3: Example of colocalization Fig. 8: Snapshot at t=100 days of (left) Stretching and (right) = 40
Fig. 2: Snapshot of ADT from AVISO. The contour of eddies from the AMEDA 5 ‘ : : Frontogenesis function at the surface. Black arrows indicate the =
eddy detection (red and blue dashed lines), and the position of Argo Stations on the Re(ft;rezce; L? Vu etéll' Anlgggg 1\;[‘0ment.um E(jfy De}:egtlgn andTT/I;aCZkI;ISg %ggofétélm (OAII\E;[EDA> surface horizontal velocity ' 2 60 50L10-2m-15-3]
same date are superposed. Gray polygon indicates the NEAS area. and 1ts Application to Goasta y Formation. . Atmospheric Ocean. Technol. 33, 2 (2018). _sok ﬁ :1 0 1 2'3 By
J- Symmetric Instability at the edge ~100 T T T T

-20 -15 -10 -5 0 5 10 15 20

The frontogenesis-driven 1mbalanced circulation 160 days — Cross-filament direction [km]

The Com pOSite 3D StrUCtu re Of mesoscale eddieslo leads to the generation of negative PV. The edge A= . |

of the eddy 1s then eroded by the development of

Fig. 9: Mean derivative of the PV along the cross filament
direction at the surface (top) and in the first 100 meters (bottom).

= Focus on the best sampled area: the NorthEastern Arabian Sea (NEAS)

a Symmetric instability.

. o . . . Density anomaly [kgm ] Angular velocity [ms™!]
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— most anticyclonic eddies (AE) are sub-surface intensified (68%bo) = 2001 1 N ' 900 days unstable.
= Focus on eddies with a radius Rp < R < 3 Rp, (Rp 1s the Rossby deformation Radius) s L 1| After 300 days of simulation, it evolved into a
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