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Rationale for Warm Pool Research
Why Study the Warm Pool?

ENSO impacts climate mainly in winter; we need a value-added 
paradigm for summer climate prediction especially for rainfall inparadigm for summer climate prediction, especially for rainfall in 
the eastern US, and for Atlantic hurricanes

The Indo-Pacific and Atlantic compete with each other and theThe Indo Pacific and Atlantic compete with each other and the 
atmosphere responds to inter-basin anomalies. We can no longer 
afford to make projections based only on the Pacific

Warm pool size is an expression of SST anomalies, but weighted 
toward regions of maximum SST > 28°C where deep convective 
heating occurs -- also a good match for tropical cyclogenesis

Applicability to summer precip and hurricanes aligns the WP 
research extremely well with NOAA goals & stakeholder needs
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Correlation of AMO with U.S. divisional 
rainfall (1895-1999)

Enfield et al. (2001)
Cool Atlantic

AMO vs. Hurricanes
Goldenberg et al. (Science, 2001)

Cool Atlantic

Warm AtlanticWarm Atlantic



AMO & WP ==> similar impacts
Rainfall regressions very similar
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Gill atmosphere response to Warm Pool anomalies
Forced AGCM

Large minus Small AWPg

200 mb anticyclone

This is the textbookThis is the textbook 
baroclinic response of a 
“Gill atmosphere” to an 

off-equatorial
heating anomaly

850 mb cyclone
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Obs (NCEP reanalysis)
Large minus Small AWP

Gill atmosphere response to Warm Pool anomalies
Forced AGCM

Large minus Small AWP a ge us S ag

6



IASCLIP = Intra Americas Study of Climate Processes
A CLIVAR-VAMOS Monsoons Program (FY09 - FY14)
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Florida Water Management Districts
AOML research is influencing water planning

Statute-mandated 20-year water plans every 5 years

Lake Okeechobee inflowLake Okeechobee inflow 
vs. AMO

NOAA Atlantic Oceanographic & Meteorological Laboratory



A decision support tool for long-term planning
Let t = years since last shift; t = years until the next shift

Risk of Future shift (%)

Let t1 = years since last shift;   t2 = years until the next shift 
We now compute the conditional probability for t2 given t1
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NOAA Atlantic Oceanographic & Meteorological Laboratory
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Climate Indices on WWW (ESRL)

WHWP vs. geopotential hgts 1948-2005

WHWP vs. gpt hgts 1948-2005

NOAA Atlantic Oceanographic & Meteorological Laboratorywww.cdc.noaa.gov/ClimateIndices/List/



Summary and Future Vision

With its focus on the AWP, AOML climate research is unique; it’s relevant 
to society and it’s well aligned with NOAA’s strategic goals.

Research methods are varied & robust, using both models and obs, it’sResearch methods are varied & robust, using both models and obs, it s 
cross-disciplinary with hurricane research, and collaborative with RSMAS.

The AOML research is helping to shape the research agenda for the next 
decade ==> on track to achieve improved predictions for summer climate.decade  on track to achieve improved predictions for summer climate.

We are providing services to users and we are engaging with hydrologists
who influence public water policy.

Immediate future: CLIVAR-VAMOS is expected to begin the IASCLIP 
program and NOAA CPO will issue AO’s for IAS research in FY09; AOML 
will begin coupled model experiments and research on the interactions of 
global warming with natural variabilityglobal warming with natural variability.

By 2015:  Models should be improved and prediction methods will be 
transitioned to operations. This will follow the example set by the NAME 
program and predictions will be based on BOTH ocean basins
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