VOCALS REXx: Drizzle, Aerosol,
and ‘The World’s Largest Cloud’
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VOCALS-REXx Platforms and Sampling

Oct-Nov 2008
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Stratocumulus cloud cover
[annual mean]

Stratocumulus cloud cover [annual mean] Insufficient data
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The orography of the SE Pacific rim
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The SEP Coupled System
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Global cloud droplet concentration
(MODIS, annual mean 2001-2004)
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Aerosols and clouds

SON 2001-2004

Chuquicamata, Chile ‘
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Bistable regimes for the boundary layer?

e Baker and Charlson (1990) postulated the
existence of two stable regimes for the boundary
layer:

— a low CCN regime; balance between CCN production
and loss by coalescence scavenging

— a high CCN regime; balance between CCN production
and Brownian coagulation



Baker and Charlson’s regimes
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Mean cloud droplet concentration (MODIS)
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Shallow convection modes in the subtropical MBL

Wood and Hartmann, J. Clim., 2006



October 27/28t 2008
POC Lagrangian -
BAe-146 & NSF C-130
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OPEN CELL MORPHOLOGY

VOCALS NSF C-130, RF06, October 28, 2008










Conceptual model of POC edge

BOUNDARY
POCKET of OPEN CELLS CELL CLOSED-CELL STRATOCUMULUS

""""""""" surface
€ cold inside POC mixed layer

Decoupled MBL Relatively well-mixed MBL
Extremely clean Moderately polluted
[CN =20-50 cm3, CCN = 5-20 cm?3] [CN = 500-1000 cm™3, CCN = 100 cm~3]
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Steady-state cloud condensation nucleus

Assumptions:

1. Wind-driven sea-salt
production and
entrainment of 100 cm-3
from free-troposphere
are only aerosol sources.

2. Coalescence
scavenging is the only
loss term

3. Examine steady state
solution for CCN
concentration

(CCN) model

200

I T Ll T T I T L] L]
//we=4 mms’

'NOSTEADY STATE
- SOLUTIONS

6 hr

150
£
O 100
o
=
STEADY STATE
50 SOLUTIONS
75 i .\00 C."f\:3 \%Qé{\
0 Emem—— L 1 . A
0 5 10 15
Ulms']




Pollution sources
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Hook origin

Night-time brightness
temperature
difference (Ch4-Ch2)

- indicative of
microphysical
contrasts
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Summary

VOCALS-REXx yielding important information to understand
e Role of drizzle in controlling cloud structure and dynamics

 Limits to the stability of marine stratocumulus decks

* Processes controlling distribution of aerosol pollution over the
SE Pacific







Stratocumulus survey missions
(along 20°S parallel)




20°S Missions

NASA ropidirescigsic.nasa.gev
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Altitude (km msl)

Millimeter cloud radar, microphysics

3

R

03

rtesv

_/

/

| H I 'I W\‘ |

”‘n #r““*m
n ;ll

re

TR T

M\'J

Altitude (feet)

o))
o
o
o

-78

Longitude

-28
dBZ



z.oE

/

\

|

_J

TR,

\‘UM “‘ \“; * :“ “ | !
i “‘ | I il ‘ {

T N T

T

&.u | Wu 1

—
i T w Ll
‘ | R
—

Altitude

Longitude [deg W]




Stratocumulus Funnel Clouds
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Take-home messages

Precipitation common in, and energetically
important for, shallow marine boundary layers

Precipitation rate is macrophysically-determined
but can be influenced microphysically

Precipitation important for organization of
mesoscale structure in the stratocumulus-topped
boundary layer

Precipitation important for controlling aerosol
population within the marine boundary layer
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October 27/28% 2008
POC Lagrangian - BAe-146 & NSF C-130

MODIS Terra, 250 m visible image



