
The Response of Surface Winds, Wind Stress and Pressure 

to SST Variability on Monthly to Seasonal Time Scales 

Jim Edson 

University of Connecticut 

Doug Vandemark & Amanda Plagge 

University of New Hampshire 

  



CLIMODE Platforms 



Flux Time Series 



Stability/Baroclinic Effects Near SST Fronts 
ÅCoupling Coefficient ȹU = ŬvȹTsea with higher winds over 

warmer and lower winds over cooler SST.  

ÅSurface Layer Adjustment 

ïQuikSCAT measures surface roughness/stress 

ïSurface stress is proportional to neutral winds, UN 

ïMO similarity predicts: 

ÅUN < U in unstable conditions 

ÅUN > U in stable conditions 

ÅBoundary Layer Adjustment  

ïAcceleration/deceleration of surface winds. 

ïEnhancement of vertical mixing due to cool-air advection over 

warmer water that mixes down larger momentum from aloft. 

ïPressure perturbations driven by the adjustment of air temperature 

and humidity to the underlying SST.  

ïBoth! 



QuikSCAT vs. Buoy Wind Speeds 



QuikSCAT vs. Buoy Wind Speeds 
ñSurface Layer Adjustmentò 

U(z) = u
*
/ə[ln(z/zo) ï ɣm(z/L)] UN(z) = u

*
/ə[ln(z/zo)] 

Smaller than measured 

Larger than measured 
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Buoy-Pair Approach 

Image courtesy of JHU/APL 

OôNeill (2012) 

ȹU = ŬvȹTsea 



Single Buoy Approach 

Image courtesy of JHU/APL 

Halliwell &  

Mooers  (1983) 

 
Gulf Stream Meanders 
 

Wavelength 200-400 km 
 

Phase speed  5-10 cm/s 
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Gulf Stream Meanders 
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OôNeill et al. (2010a) 

Agulhas Current 

OôNeill et al. (2010b) 

Gulf Stream  

ȹU = ŬvȹTsea 


