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Geophysical stratihed and rotating turbulence
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Large scale geophysical turbulence

Quasi-geostrophic balance

- Large scale turbulence is governed by the quasi-geostrophic balance.

- Presents a quasi-two-dimensional type dynamics. Therefore upward
cascade.

- With the exception of Eckman friction the energy has to be
dissipated at small scales.



cal turbulence

Large scale geophys

Quasi-geostrophic balance Dissipation occurs at the small scales

1 mm

How is the energy transport to small scales?

- Large scale turbulence is governed by the quasi-geostrophic balance.

- Presents a quasi-two-dimensional type dynamics. Therefore upward
cascade.

- With the exception of Eckman friction the energy has to be

dissipated at small scales.
Pouguet & Marino. PRL. 2013.




- Columnar vortex forcing

- Stratification: N~1.5 rad/s

- Rotation: O.1- 5 tour/min

- PIV measurements

Experimental setup

Columnar vortex forcing
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Dimensionless numbers explored:;
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Observations

Top View
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Velocity hield and energy

Spatial average of horizontal kinetic energy
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Spectral analysis

Fh =1 Ro =13.369
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Evolution of Energy spectra:

- Increase of energy in the large
scales

Energy spectra for several rotation

- Increase of energy in the large
scales




Stratined and rotating turbulence: Numerics

TOP View
Navier-Stokes equation under Boussinesq approximation
in a rotating framework f and fixed buoyancy frequency N

t=12

Vortex dynamics
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Forcing time: 0.5 s U=1
Forcing dipole period: / s =1
Full forcing period: 28 s



Numerical observations

TOP View Vertical Cut
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Fnergy and rotation
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Inverse and direct cascade
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Inverse and direct cascade
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Cnergy spectrum evolution

Re=1600, Fr=0.25, Ro=3.3
dimensions=512"3



Cnergy spectrum evolution
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Cnergy spectrum evolution
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Thank you for your attention

- We observed an increase of the kinetic energy associated to large scales for
decreasing Ro number for experiments.

- DNS indicate that the increase of the energy at large scales depends on the ratio
N/T.

- Perspectives: Study relation between critical value of N/f and forcing.

- Study response to the change of configuration of the array.






Stratified and rotating turbulence

y(mm)

-200

-150

-100

<E(x,y)>

ti=1 11000

%1074

12.5

-50

50

100

150

200

250

300
-200 -100 0 100 200

x(mm)



{mm}

Stratified and rotating turbulence
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