7/26/13

What is needed to form a cloud?
Aerosol Effects on Clouds

• “Saturation” (driving
force)

• “Nucleation” (trigge
r)

– You need enough
water to exceed the
amount that can be
in the gas phase
– 100% “relative
humidity” (also
called the “dew
point”)

– You need a starting
point to allow the
formation of a new
phase (liquid water)
in air (gas mixture)
– Aerosol particles

Vapor >>>>>>>>>>>>>>>>>>>> Liquid
Cool til Saturation then particles start Nucleation

Cloud Condensation Nuclei
Cloud Processing!

How do Aerosols cool?
Aerosol direct effects
cause cooling by
reflecting more light
(e.g. smog).
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Aerosol indirect effects
cause cooling by clouds
that reflect more light
(e.g. tracks).
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“City Tracks”

Manitoba, Canada"
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Yellow indicates polluted clouds

>>Polluted clouds cause cooling

Rosenfeld, Science, 2000

“Ship Tracks”

Coakley et al., Science, 1987

Intergovernmental Panel on
Climate Change
•
•

http://www.ipcc.ch/publications_and_data/
The Intergovernmental Panel on Climate Change (IPCC) is the leading
international body for the assessment of climate change. It was established
by the United Nations Environment Programme (UNEP) and the
World Meteorological Organization (WMO) to provide the world with a clear
scientific view on the current state of knowledge in climate change and its
potential environmental and socio-economic impacts. The UN General
Assembly
endorsed the action by WMO and UNEP in jointly establishing the IPCC.

•

The IPCC is a scientific body. It reviews and assesses the most recent
scientific, technical and socio-economic information produced worldwide
relevant to the understanding of climate change. It does not conduct any
research nor does it monitor climate related data or parameters.

•

Thousands of scientists from all over the world contribute to the work of the
IPCC on a voluntary basis. Review is an essential part of the IPCC process,
to ensure an objective and complete assessment of current information.
IPCC aims to reflect a range of views and expertise. The Secretariat
coordinates all the IPCC work and liaises with Governments. It is supported
by WMO and UNEP and hosted at WMO headquarters in Geneva.

How well do we understand the
effects of particles on climate?
Gases
Increase the
Greenhouse
Effect

Aerosols
Keep the
Earth Cool!
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