'A PDF based parameterization'c
microphysical variability in cumulus
convective clouds
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conversion rates are local

Parameterization of microphysics in mesoscale
models needs to account for sub-grid variability
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Kogan Y. L., 2013: A Cumulus Cloud Microphysics Parameterization
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Model and Simulations

SAM-BM: SAM-EX, but bulk microphysics
Ah=100 m; Az=40 m; L ~ 51 km 512x512x100

RICO Trade wind shallow Cu
TOGA COARE Cu congestus
VOCALS Sc clouds

Kogan,Y. L., D. B. Mechem, 2016: A PDF-Based Formulation of Microphysical
Variability in Cumulus Congestus Clouds. J. Atmos. Sci., 73, 167-184.

Kogan,Y. L., D. B. Mechem, 2014: A PDF based microphysics parameterization
for shallow cumulus cloud. J. Atmos. Sci., 71, 1070-1089.
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Accretion rate parameterized
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One size fits all?

»> A “unified” PDF may not be possible

> “Smart” NWP models should be able to
recognize cloud type at particular regions and
apply correct PDF formulation

(©MON



2.

Cloud water mix ratio

1

3.ee.e

2.0

1

uotlilediussuod doudQ

2.9

1.e

3.e0.0

2.0
Cloud water mix ratio

1.8

=
o~ -

s
=

©
)

or3ed xlw Jajem uley




