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Motivation

CloudSat Total mg;oww. TR 9-‘_’}.
There are a lot of them.

The Southern Ocean covers ~15% of the earths surface
with a fractional cloud cover of over 80%.

According to CLOUDSAT, this is primarily due to clouds
with tops below 3 km. (Mace et al 2007.)

They are the major source of winter
precipitation in southern portions
of Australia.
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Southern Ocean Clouds

The air Is pristine. ‘ {

Yum and Hudson (2004
Atmospheric Environment)
looked at CCN
concentrations from various
field experiments. The lowest
concentrations of CCN
observed was during
SOCEX-1 (winter) off the
coast of Tasmania.
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Revision of Southern Ocean Clouds

They have been observed to have high
concentrations of supercooled liquid water.

Ryan and King (1997 BAMS) reported supercooled liquid water concentrations
commonly at or about above 0.3 g m= for five minute flight averages.

This is about a factor of three greater than SLW concentrations reported in the
studies of freezing drizzle/icing conditions over Eastern Canada (e.g.
Vaillancourt et al 2003 MWR).

This is about an order of magnitude greater than observations of orographic clouds
over the Sierra Nevada (e.g. Rauber 1992 JAM).

These clouds are ideal for ice multiplication.

Tasmanian clouds were some of those observed when the Hallet-Mossop process
was defined (Mossop et al, 1970 JAM).
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Southern Ocean Clouds

There is a lot of wind and wind shear.

During ACE-1, Russell et al (1998, JGR) looked at the mixing between the boundary layer (400-
700 m) and a thick buffer layer (~1000 m) immediately above the boundary layer.
Intermittent turbulence was evident in this buffer layer with fluxes from both above and
below.

Jensen et al (2000) found wind shear at the cloud tops during SOCEX. Courtesy of

www.coaps.fsu.edu/~maue/extreme/
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