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The “Paluch tail”
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The “Paluch tail”
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The “Paluch tail”

What explains this variability?

In other words, why is there this Paluch diagram at 1275 meters
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Could it be Nature?
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Could it be Nature?
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What if we amplify the cloud-base variability?

Try € ~ 1/w (Neggers etal, JAS, 2002)
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Is it true that € ~ 1./w ? Test with tracers
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s it true that € ~ 1./w ? Test with tracers

cvariables: U, p, T
Prognostic variables: U ] p, ] qv g v v s g ¢ : C
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Is it true that € ~ 1./w ? Test with tracers

Recap so far

We ask the following question:
Is the variability within and between clouds (Paluch tail)
caused by  Nature (cloud-base variability)

or by Nurture (stochastic entrainment) ?

Neggers says the answer is Nature amplified through € ~ 1/w

We now have tracers to diagnose cloud-base properties



Is it true that € ~ 1'/w ? Test with tracers

If € ~ 1/w,then
bouyancy, qt , and Hl in clouds
will be highly correlated with

the clouds’ values of 96 and W at the cloud base.
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Buoyancy vs. cloud-base W
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Stochastic parcel model

Cloud modeled as a collection of entraining parcels.

(The LNB'’s of parcels define the cloud’s detrainment profile.)

Entrainment occurs only discrete events, modeled using a Monte Carlo method
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Conclusions

Stochastic entrainment is the source of the variability among
cloudy updrafts in shallow convection (Nurture, not Nature).

Stochastic entrainment coupled to a Lagrangian parcel model is
a promising approach to convective parameterization.



The answer is... Nurture

Correlations as a function of height
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Stochastic parcel model

Cloud modeled as a collection of entraining parcels.
(The LNB'’s of parcels define the cloud’s detrainment profile.)

Entrainment occurs only discrete events, modeled using a Monte Carlo method

Two parameters, A and O, define entrainment

In time step Ot, the probability of a entrainment event is:

P(an entrainment event) = |w|dt/A

If there is a mixing event, entrain a fractional amount f:

1
P(entrain fraction f) = —e 1/
o




