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Stochasticity of turbulence
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Mean vs fluctuations predictions
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Scale hierachy of turbulence
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The puzzling weather energy spectra
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Velocity gradients increase as Reynolds is
increased!
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Indication for blow-up of velocity gradients in the inviscid limit!
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The transport regimes of turbulence
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Some mathematics

Chaotic dispersion

< (6z)* >~ exp(2At)

!
dx(t) ~ exp(At)

§i(t) ~ A exp(At)

|

0r ~ Adx

Finite gradients

o, v=A

0,v = lim 5—$
§z—0 0%
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Turbulent dispersio

< (0z)° >= et®

|

0z (t) ~ (et®)/?
§ &(t) ~ (et)'/?

|

6% ~ (edx)'/3
Infinite gradients

0,V = 00
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Dissipation of turbulence
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Dissipation, singularities and anomaly
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Coherent structures and Dissipation Bl e :) e
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Coherent structures and Dissipation
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The diverging _
nature of dissipation”

< el >~< e >P exp(up(p — 1))

lim < ePtl >
€Eoo = llm ~ exp(2 — 00
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Bifurcations in turbulence
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Role of symmetry breaking variable
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Paragdimatic model: bifurcation with noise
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Arhenius law

_— p(T) ~ exp(—T/7) | T ~ exp(—AV)/c?)
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Persistence in VK transition

Symmetry parameter: 0
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Persistence in VK transition

Transition s vers b
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Super-exponential life times? 250
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Dissipation
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