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Clouds have a lot to say about how much we’ll warm...
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Effects of individual parameterization elements on feedbacks

Parameter Correlation coefficients
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Low
clouds




A “known unknown” ...

Disagreement about cloud feedback among existing IPCC models
IS greatest in regions dominated by low cloud

(Soden et al.)
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Conditions across cloud top
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Arctlic
Heptember Sea lce Extent: Observations and Model Runs
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Arctic seaice is
declining faster
than IPCC models
predict; several
possible reasons

Stroeve et al. (2008)
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Many of the models predict a future
Increase in Arctic cloud cover —a
reaction to the seaice decline or a
cause of it?
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Microphysical, radiative and
small-scale dynamical
property retrievals in mixed-
phase clouds at Barrow
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SCMs
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Deep
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Challenges for global models: Convective organization and lifetime
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Challenge for ASR: Latent heating profiles
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Convective cores only
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Small-scale statistics
of convective
properties are now
becoming available
from both CRMs and
ASR observations

More needed,
especially for
boundary layer

Basis for pdf-based or
stochastic approaches
to cumulus
parameterization






SGP Raman lidar/MMCR
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Manus/Nauru retrievals
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Radiative heating inside cirrus
drives circulation that can maintain
cirrus without external large-scale
upwelling...if initial particle size is
small enough

Tropical tropopause cirrus 2-D model
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Midlatitude
storm
clouds




Not all clouds in midlatitude storms form from synoptic-scale motion
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Slantwise convection
In midlatitude cyclones:
A missing source of
strong vertical motion
and cloud in GCMs?
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