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VOCALS Regional Experiment (REX)

« Joint NOAA/NSF funded field program in
October/November 2008. Additional support from
ONR and DoE and international agencies

 REX will provide observations of poorly understood
aspects of the SEP climate system

 Main platforms: NSF C-130, NOAA Ronald H Brown,
CIRPAS and Chilean Twin Otter, DoE G-1, FAAM
BAe-146, NERC Dornier 228, Chilean land sites,
Peruvian ship



The Southeast Pacific Climate
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VOCALS-REX Platforms and Sampling

Oct-Nov 2008
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Meteorological context
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Novel MBL depth estimates
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VOCALS-REX Science Goals

1. AEROSOL-CLOUD-DRIZZLE GOALS

Factors controlling the stratocumulus cloud thickness,
cover, and optical properties over the SE Pacific

2. COUPLED OCEAN-ATMOSPHERE-LAND
GOALS

Physical and chemical links between the topography,
coastal oceanic upwelling and the marine
boundary layer



AEROSOL-CLOUD-PRECIPITATION HYPOTHESES

#

Hypothesis

1A

Variability in the physicochemical properties of
aerosols has a measurable impact upon the
formation of drizzle in stratocumulus clouds over the
SEP.

1B

Precipitation is a necessary condition for the
formation and maintenance of pockets of open cells
(POCs) within stratocumulus clouds.

1C

The small effective radii measured from space over
the SEP are primarily controlled by anthropogenic,
rather than natural, aerosol production, and
entrainment of polluted air from the lower free-
troposphere is an important source of cloud
condensation nuclei.

1D

Depletion of aerosols by coalescence scavenging is
necessary for the maintenance of POCs.




VOCALS-REX Cross-Section Sampling
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Drizzle is important over the SEP

Radiative heating rates
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POC formation

Location of POC formation and BTD before formation
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Aerosol, cloud, drizzle and POCs

—— OPEN CELLS OVER SHIP——
1000F . — . ; =
B o .
=T o % © © .
£ | : o i
i '..........60 o o \Aitken mode i
® : O:
.S =2 - (D<0.T oem) 9000090000, ¢
= 100 * % °®: E
= = ) Qe e o %o -
c - Accumulation mode ° ® : ]
8 - o oy o0
- B (D>0.1 o) - e®,0 © .
O B . =
) | : ® . -
28 DAY NIGHT DAY : NIGHT
1 . 1 i
010 GOES IR HH2
0.05 - wavelet variance [K?]
0.00
c
0
Lo
=
. N
ceilometer e
>
©
|9

precipitation
@t cloud base

R, [mmd]




Flight-plan for C-130
POC-Drift missions

5-level stacks
drifting with the wind
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Specific research for POST



Determination of entrainment rate

Boundary Layer Depth, Entrainment, and Decoupling in the Cloud-Capped Subtropical
and Tropical Marine Boundary Layer

RoOBERT WooD AND CHRISTOPHER S. BRETHERTON

J. Climate (2004)

University of Washington, Seattle, Washington
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Questions

e Use variety of methods to estimate cloud top
height from satellite (MODIS/GOES, COSMIC,

CALIPSO)

e Compare with in-situ data (POST/VOCALS)

e Assessment of entrainment rate (time/space
variability) using Wood and Bretherton
method applied to shorter (how short?)
timescales






Sea Surface Temperature
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