Climate Model Improvement

with the use of process studies

U.S. CLIVAR - CLIMATE VARIABILITY AND PREDICTABILITY

The mission of the U.S. CLIVAR's Process Study and Model Improvement panel is to reduce the simu-
lation uncertainties in general circulation models used for climate vari-
ability prediction and climate change projection through an improved
understanding and representation of the physical processes governing
climate and its variations.
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The observed and simu-
lated correlation between
an El Nino Southern Oscil-
lation (ENSO) index (Nino
3) and Sea Surface Tem-

perature. Accurately

stmulating the observed
structure and period of
ENSO phenomena using
global models remains a
significant modeling chal-

lenge.

“BEST PRACTICES” for

PROCESS STUDIES
The U.S. CLIVAR Process Study
and Model Improvement Panel
have established a set of “best
practices” for current and future
process studies to follow:

SYSTEMATIC BIASES IN CLIMATE MODELS

Established examples of systematic biases include: representation of
stratocumulus clouds, the eastern ocean boundary sea surface tem-
perature, a double ITCZ, weak tropical variability, storm track place-
ment and variations, and mid-latitude air-sea interaction. The biases
and errors shown in the simulations to the left and below exist in
many climate models.
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Pracipitation rate

The simulated precipita-
tion (right) exhibits sev-
eral of the systematic
biases listed above.
These biases result from
complex and subtle non-
linear interactions and
feedbacks in the atmos-
phere and ocean sys-
tems. Diagnosing and
understanding these
processes is an essential
part of the model devel-
opment and improve-
ment.
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1. Entrain modelers during the
early planning stages of process
studies;

2. Encourage broad use of the
data gathered as a result of the
process study;

3. Create synthesis data sets that
can be used as benchmarks for
assessing and validating climate
models.




Activities and Opportunities for Involvement

CLIVAR has a rich history in facilitating Climate Process Teams and process studies, and working
groups that bring together observationalists, modelers and theoreticians to examine physical processes in
the climate system.

The first three CPTs were - 1) Low-Latitude Cloud Feedbacks on Climate Sensitivity
(http://www.atmos.washington.edu/~breth/CPT-clouds.html) whose goal is to increase our understand-
ing of tropical and subtropical cloud feedbacks on climate sensitivity, and reduce the large uncertainty in
GCM simulations of these feedbacks; 2) Ocean Eddy Mixed-Layer Interactions
(http://www.cpt-emilie.org) whose goal is to foster our understanding of the effect of transient eddy mo-
tions in the upper ocean and to develop parameterizations of these effects for [IPCC-class climate mod-
els; and 3) Gravity Current Entraiment (http://www.cpt-gce.org) which aims to to better represent dense
gravity currents in ocean climate models.

In addition to improving understanding of key processes, the process studies (shown below) are
designed to leave a continuing legacy for the overall climate observational record.
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