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IAS centerpiece:  Atlantic Warm Pool (AWP) 
 

 Courtesy D. Enfield, RSMAS/NOAA 

5 largest warm pools 5 smallest warm pools 
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Wang et al. (2008) 

Gill atmosphere response to Warm Pool anomalies 
Forced AGCM                                                                    

Large minus Small AWP                                                                 

850 mb cyclone 

200 mb anticyclone 

This is the textbook  
baroclinic response of a  
“Gill atmosphere” to an  
off-equatorial 
heating anomaly 

Courtesy: Sang-Ki Lee-RSMAS/NOAA-AOML 
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 The climatological mean SST ( ) at a) time 
of onset, b) peak, and c) time of demise of 
AWP season. The corresponding 28.5  
isotherm is contoured in each of the 
panels. 
 

Climatological onset date June 21 

Climatological peak date September 3 

Climatological demise date  November 5 
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The correlation of variability of onset date of AWP with the August-September-
October seasonal mean rainfall anomaly over North America over land. Only 
significant values at 90% confidence interval are shaded.  

Less rainfall with 
early onset of AWP 

More rainfall with 
early onset of AWP 
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CMIP3:  
The Jul-Aug-Sep climatological mean SST  
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Mean SST bias from CCSM4 20th century 
simulation 
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Mean SST bias of GFDL-ESM2G from the 20th 
century simulation 
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-SODA -SODA 

SST 

Surface 
Ocean 
Currents 

Granularity 
of 
channels 

20th Century Simulation from CMIP5 repository 
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SODA 

Monthly 
Climatology of 
vertical cross-

section of 
Ocean Current 
across Yucatan 

Channel 
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CCSM4 

Monthly 
Climatology of 
vertical cross-

section of 
Ocean Current 
across Yucatan 

Channel 
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GFDL-ESM2G 

Monthly 
Climatology of 
vertical cross-

section of 
Ocean Current 
across Yucatan 

Channel 
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The surface eddy kinetic energy 
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Mean zonal flow across 90W 

Standard deviation of zonal flow across 90W 

Mean=-0.21TW 

Mean=-0.05TW Mean=-0.04TW 
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Correlation of heat transport across 90W with SST 

Positive lag in months suggests heat transport is leading SST  16 



1. Most Cat 3-5 hurricanes 
originate from cluster 4. 

2. TC’s in cluster 4 
contribute significantly to 
landfalls (87%). 

3. TC’s in cluster 4 
contribute significantly to 
the PDI. 

4. A large proportion of TC’s 
in cluster 4 reach 
hurricane strength (65%). 

 

From Kossin et al. (2010) 

North Atlantic tropical storm and hurricane 
tracks, genesis and landfall clusters 
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0.5°x0.5° 1.125°x0.5° 1°x1° 
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CTL Bathymetry 

EXP Bathymetry 

CTL-EXP 

Sensitivity of the simulation to bathymetry 

Model: RSM-ROMS 
Grid Interval: 15km 
Period of integration: January 1979-Dec2010 
Lateral boundary forcing: NCEP-R2 and SODAv2.2.4 

Units: Meters 
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The surface eddy kinetic energy 

Units: m2s-2 

OSCAR  SODA 

EXP CTL 
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Depth of 20°C isotherm 

SODA 

CTL 

CTL-EXP 

SST bias 
CTL-OISSTv2 

CTL-EXP 

21 Units: meters 



Conclusions 

• Cold bias in the IAS is a pervasive 
phenomenon in the CMIP5 suite of models 

• Bias in surface ocean currents is one of the 
major contributors to this bias 

• Lack of resolution to resolve eddies off of loop 
current in CMIP5 is a shortcoming 

• Sensitivity experiments reveal that these 
issues can be modulated by the resolution of 
the bathymetry used 
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