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2-D turbulence

(Boffetta and Ecke 2012)
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Quasi-geostrophic turbulence

10243 numerical simulations (Vallgren and Lindborg 2010)
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2-D turbulence SQG turbulence

(Boffetta and Ecke 2012) (Lapeyre 2017)
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SQG vortex dynamics 2D vortex dynamics

Held et al 1995
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Density and temperature structure of ‘meddy’
Carton et al 2010
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Australian wildfire
smoke results in
stratospheric vortices

10.0
.
(15 7D
. "S.'E',

Khaykin et al 2020, Comm. o el =B
Earth Env. : g 93

vort|C|ty (1075 s71)

0.0
120°E  150°E  180°E 150°W 120°W  90°W
vorticity (107> s™1)
S 10
7 Jan 2020 4 Mar 2026
32 5k 7)an 115W 11 jan 103W 16 Jan 101W 23Jan 69W 3lJan 71W 9 Feb 132W 18 Feb 167E 25 Feb 100E 4 mar 13E 560 8
17.5 g 6
125 g 25 4
v g
B 2
Z: 20
125km5 . 0.0 0
latituc id latitude I i 15 p _2
30°E 60°E 90°E 120°E 150°E 180°E 150°W 120°W 90°W
. . longitude
CALIOP scattering ratio (smoke)
C) vorticity (1075 s71) d) meridional wind (m s71) e)ozone anomaly (107 kg kg~ 1) f) temperature anomaly (K) .
Kablick, G. P. lll, et al, 2020: Geophys. Res. Lett. , -
Schwartz, M. J., et al, 2020: Geophys. Res. Lett., j

30 35 oo 75
“Ton gtd 1200 km) o gtd 1100 km) “lon gtd e (100 k) longitude (100 km)

Gonzalez, R., et al, 2020: Remote Sensing,
Lestrelin, H., et al , 2021: Atmos. Chem. Phys.

Mathematical Fluid Dynamics Cargese 13-21 August 2021




Numerical solutions of frontal collapse
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Numerical solutions of frontal collapse
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Snyder et al 1993
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Vanneste 2013
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Balanced

manifold
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Vanneste 2013
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Danioux et al 2012
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Global observations of oceanic Rossby waves
Chelton and Schlax 1996
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QBO time series (FUB)
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Simple model of equatorial Quasi-Biennial Oscillation
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Plumb (1977)
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Laboratory realisations of QBO mechanism

http://dennou-k.gfd-dennou.org/library/gfd _exp/exp_e/exp/bo/1/res.htm
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