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[ Background]

A GCMs have been extensively used to study U.S. drought
(e.g. Schubert et al 200%eageet al 2005)
I Capability of the current generation GCMs

I However, the physical mechanisms by which the leading SST
patterns affect the U.Sreciphave not been well addressed.

A U.S. CLIVAR drought working group (DWG) effort

I Roles of SST and soil moisture; Model dependence
I Participating models:

A NASA NSIPP1; NCAR CCM3/Lamont; NCEP GFS; GFDL AM2.1; NC
CAM3.5

I Leading SST patterns:
A Leading EOFs of annual mean SST over-2004

I DWG runs:

A Clim(SSTIlim); Anom(SSTIlim+SSTASTA fixed during model
integration)
A 50 years (36 years for GFS)
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Focus on:

1)NASA NSIPPDWG runs

2) SST patterns that force U.S. drought
responses

3) Standard runs; fixed soil moisture runs
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Precipresponses to leading SST patterns over the
NASA NSIPPAGCM

Contour: 95% t significance
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/1)Why do Cold Pacific and Warm Atlantic for%
similar U.Sprecipresponses
2) Causes for distinct seasonality of SE prétip
responses
3) Focus onColdPaan MAM and JJANarmAtlin
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[ Analysis}

A Atmospheric moisture budget analysis
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/A Stationary wave modeling diagnosis

i Developed bylingfangTingQa 3I NP dzLJ o
1998)

I 3-D primitive equations; R30L14 resolution
| Basic state: B climatologicaltate of theclimrun

I Stationary wavdorcings 3-D diabaticheating and
\ transient anomalies
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Atmospheric moisture budget analysis:

Standard Run
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Stationary wave modeling diagnosis:

SWMHeat+Trah
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Atmospheric moisture budget analysis:

Standard Run
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Atmospheric moisture budget analysis:
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Stationary wave modeling diagnosis:

Eddystreamfunctionat sigma=0.866
AGCM SWMHeat+Trah




Atmospheric moisture budget analysis:
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Atmospheric moisture budget analys!s:

Standard Run
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Atmospheric moisture budget analys!s:

Standard Run
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Model dependence: DWG ru

ColdParMAM; sigma=0.257

oldParJJA; sigma=0.866
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Comparisorwith observations

Composite analysisased on PCs of leading SST patterns; -P2012/1948
ColdParMAM; sigma=0.257
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Comparisorwith observations:

Composite analysisased on 1std of PCs of leading SST patterns,-2002

NSIPA AMIP ObsHadCRU_v3
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