ASCOS
Arctic Summer CloudOcean Study
Artic climate changes faster than
anywhere else on Earth. One of the
clearest sign is the rapid decline of
the summer sea ice. This melt is critically dependent on the surface energy balance. Persistent low-level
stratus clouds in the Arctic exert an
efficient control of the radiation balance at the surface. If these clouds
were to change, in character or extent, this could therefore alter the
climate in the Arctic.
However, we do not fully understand
what controls clouds in the Arctic and
as long as we do
not, we cannot be
specific about the
future climate in
the Arctic.
ASCOS will contribute to enhance this knowledge

• ASCOS is an atmospheric
field program to the Arctic
Ocean during summer 2008
• ASCOS is focusing on Arctic
summer low-level clouds
• ASCOS is multidisciplinary
and international
• ASCOS is based on the
Swedish icebreaker Oden
• ASCOS main feature is an
ice-drift camp
• ASCOS is endorced
by IPY, SOLAS and a
part of DAMOCLES

To understand
the life cycle of
low-level clouds,
necessitates a
concerted study
from the ocean,
through the ice/
ocean interface
into the atmosphere. Marine biology
provides building blocks for microscopic particles that are embryos of
cloud drops. Atmospheric motions
transport and mix particles in the lower atmosphere. Chemical processes
transform gases and particles and
makes them viable as condensation
nuclei. And atmospheric processes
provide an environment that facilitate
formation of clouds and precipitation.
Each step in this complex chain modifies the amounts and properties of
clouds. This illustrates why ASCOS
has to be multidisciplinary, with
biology, oceanography, chemistry, physics and
meteorology

Marine biology and
oceanography

Atmospheric chemistry
and aerosols

The summer Arctic is
relatively isolated from
anthropogenic aerosol
sources and natural
formation of aerosols
becomes more important. The marine biosphere is vital for these
processes in two ways. As a direct
source of aerosol particles from the
microfilm of the ocean surface water
in open leads, and by production of
aerosol precursor gases that will aid
the growth of particles to efficient
CCN size or provide material for formation of particles directly from the
gas phase.
To understand this requires studies
of biological activity both in the upper
ocean and of in the ice, and observations of temperature and salinity
of the upper ocean

All cloud drops
start life as a microscopic particle with ability to
attract water vapor from the air, so called ”cloud condensation nuclei” or CCN. But as the
drops grow and eventually fall out of
the clouds as precipitation there is a
need for a constant supply of new
CCN. In the Arctic, a new link between ocean biology and CCN formation
has been identified. But as biological
processes are sensitive to climate
change there is a potential for a feedback, involving the particles and the
radiative properties of the clouds.
To understand this requires studies
of both aerosols and atmospheric
gases to determine
how aerosols form
and from what sources, how they
transform in the
atmosphere and
how this depend
on the climate.

Meteorology
Atmospheric
conditions in
the summer
Arctic is dominated by low
clouds, drizzle
and fog. Intrusions of air warm and
moist air from south infrequently modulate the clouds, but the lowest layer of the atmosphere is dominated by
mixing processes and by the melting
of snow and ice on the surface. The
low clouds acts as a warming blanket
for the surface But if the microphysical properties of the clouds changed,
they could reflect more solar radiation, which could reduce the melting.
To understand these processes requires detailed studies of vertical
mixing and structure
of the atmosphere.
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