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Stratocumulus [pl. stratocumuli], n. A genus of low
clouds comprised of an ensemble of individual convective
elements that together assume a layered form.

From the Latin stratus (layer) and cumulus (heap) M,ngﬁf’;’;z;j
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Key physical processes
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A convective cloud system
driven (primarily) from the top
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Stratocumulus-topped boundary layer
(STBL): Well-mixed case
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Nicholls (Quart. J. Roy. Meteorol. Soc., 1984)



Midlatitude stratocumulus 31 August 2009 at 18:00 UTC
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Subtropical stratocumulus 4 September 2009 at 20:45 UTC
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Stratocumulus cloud cover
(b) = R T

Fraction of low cloud cover due to stratocumulus [annual mean]  |nsufficient data
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Sc coverage: Land: 12%; Ocean: 23% Cloud Atlas
80% of all stratocumulus cloud cover is marine Warren et al. (1986, 1988)



Sea Surface Temperature

Annual Warren Stratus Cloud Amount
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Lower tropospheric stability and low
cloud cover

e Greater stability

—> stronger inversion
—> shallower PBL

—> more well-mixed PBL
—> more extensive Sc.

e (Caveats

Does not explain clouds
under climate change

Does not explain
midlatitude Sc coverage
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Seasonality of Sc cloud cover
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Diurnal amplitude

S0

%
% "
%
- . .
W= %,
| {-

30

0
Rozendaal, Leovy, Klein (J. Climate, 1995)
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Stratocumulus-topped boundary layer
(STBL): Well-mixed case
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Nicholls (Quart. J. Roy. Meteorol. Soc., 1984)



Stratocumulus-topped boundary layer
(STBL): Decoupled case
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“Schubert” Well-mixed STBL .
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Where are STBLs decoupled?

PBL height from GPS Radio Occultation
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Caldwell et al. (2012)



Stratocumulus cloud thickness

(b) Aircraft and surface remote sensing
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Data are from the published hterature and
available datasets from recent stratocumulus field campaigns (Nicholls and Leighton 1986;
Boers and Krummel 1998; Miles et al. 2000; Pawlowska and Brenguier 2003; Comstock et al.
2004; vanZanten et al. 2005; Wood 2005a; Lu et al. 2007; McFarquhar et al. 2007; Lu et al.
2009; Wood and coauthors 2011)
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‘Early’ radar measurements of drizzle
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Vali et al. (J. Atmos. Sci., 1998)



Precipitation from low clouds
(end of the noughties)

CloudSat max column precipitation rate for clouds with tops < 3 km

Precipitation rates maximize in the Sc to Cu transition regions
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Pocket of Open Cells, case 27/28 Oct 2007
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Much of the
stratocumulus
cloud droplet
concentration

variability can be
explained by
precipitation
scavenging

0 20 40 60 80 100 120 140 160 180 200 300



What remains to be done?

 Understanding of entrainment and key processes
affecting it remains poor
— New measurement techniques required
— Large eddy models do not yet explicitly model entrainment

e Large scale model treatments of low clouds are
improving but low cloud feedback not narrowing
significantly. Why?

e Aerosol impacts on Sc and (perhaps as importantly)
Sc impacts on aerosols are not well known



Satellite Model (UKMO)
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Cloud droplet concentration for
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Estimated cloud droplet concentration [cm™] ns‘éaf;en
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Total Cloud Feedback (W m? K)
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Well-mixed summertime Sc off
the Californian coast

Photo: Gabor Vali

Decoupled marine Sc over the
remote southeastern Pacific Ocean

Photo: Sandy Yuter




Canonical profiles
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Entrainment interfacial layer
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Diurnal cycle (140°W, 30°N)
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