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Geophysical context
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. Important radiative processes
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. Stratification lead by dynamical processes
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A mechanism between waves and the mean Qow

1) Wave damping tranfers momentum from waves to the mean flow
2) The direction of the mean flow imposes a direction of wave absorption

VEGU 2021 | Xavier Chartrand Quasi-biennial oscillation | 2/9



The quasi-biennial oscillation

. Periodic reversals of the zonal wind approximately every 28 months
. Strongwinds 25 3501/0
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Observations and previous studies

Previous studies

Renaud et al. (2019) : the recovery
rate to external perturbations
decreases as the system approaches
a bifurcation point.

LAard et al. (2020) : spreading
the wave energy across a wide
frequency range leads to more
regular oscillations.

Our research

Describe the responses
of the stratospheric oscil-
lation at some different
scales of waves forcing.
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Idealized numerical simulations

A general equation for the mean Flow
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Mean flow evolution Reynolds stresses

Two ways to resolve Reynolds stresses :

1) Approximating as a function of T and wave parameters (Plumb and McEwan, 1978)
2) Using a direct numerical simulation

Dimensionless parameters in Plumb’s model

= 00%/40 characteristic attenuation length of a wave
00 = 0302 /ow Reynolds number (wave forcing)
T = 2/ characteristic period of reversals
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