How turbulent should a cloud be?
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Need ~ 10° 1 mm drops per unit area
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Some updraft helps

A lmm drop starts out as a 100um one

Rain initiation needs enough “lucky” drops in a cloud

See e.g. Konstantin & Shaw, Bull. Am. Met. Soc., 2005

10°/1000m out of 10!
“Lucky” (one 1n a million) drop:

Now lets go to the tiniest



Lamb-Oseen vortices Intense vorticity:
tubular structures
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Dynamics near a single vortex

collision, frame 0015

Simplest form of Maxey-Riley equation
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We need St > 1

J0ig & number of lucky drops



Calculation of void fraction 1n turbulence
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Summary

Single vortex caustics could be important
A threshold Reynolds number for rain formation is indicated

Ref: Ravichandran & Govindarajan,
Phys. Rev. Fluids 2022



