Topographic generation of submesoscale

Positive vorticity generation : |V

Current flowing in the opposite
direction of topographic waves
[with the coast on its left in the
Northern hemisphere]

- Horizontal shear instability

-  Formation of submesoscale cyclones

e.g.: Gulf Stream along the slope
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[Gula et al., GRL, 201 5]
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Negative vorticity generation: V)

Current flowing in the direction of
topographic waves [with the coast
on its right in the Northern hemisphere]

- Centrifugal instability

- Small-scale turbulence, mixing and dissipation

- Formation of submesoscale anticyclones

e.g. California Undercurrent (formation of Cuddies)
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Topographic generation of submesoscale

Positive vorticity generation : Negative vorticity generation:
- Gulf Stream along the continental slope
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- Gulf Stream along the Bahamas
[Gula et al., NC, 2016]
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Flow topography interactions
on the Reykjanes Ridge
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Topographic generation of submesoscale

Directions:

Keep on investigating topographic processes and generation of SCV’s in
different regions, test Non-hydrostatic effects [Regional modelling, NH
modelling]

Find more observations of bottom boundary layer processes and SCV’s
[Moorings + gliders + floats + dedicated experiments]

Some ongoing work and projects: SCV’s in the Gulf Stream, SCV’s in the North Atlantic
Subpolar Gyre, SCV’s in the DWBC

Quantify the impact of topographic submesoscale processes in the global
energy budget [basin-scale or global simulations at high-res (< Tkm)]

Quantify the rate of formation of the SCV’s and determine how important
they are to the ventilation of the interior ocean and to the transport of
water masses [basin-scale or global simulations at high-res (< Tkm)]



Topographic generation of submesoscale

Some ongoing work and projects:
SCV’s in the Gulf Stream
SCV’s in the North Atlantic Subpolar Gyre

SCV’s in the DWBC
Topographic generation of PV
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1. SCV’s in the Gulf Stream
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1. SCV’s in the Gulf Stream: Generation Process

Relative vorticity (:|:f)
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1. SCV’s in the Gulf Stream: Generation Process
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2. SCV’s in the North Atlantic Subpolar Gyre LP
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3. SCV’s

Float path and temperature for 664
and in situ annual mean temperature at 1500m
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Generation of PV at the bottom boundary
layer by frictional effects and diapycnal
mixing.

Theory + idealized experiments

With Y. Morel and A. Ponte
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