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È Changes in surface winds due to SST gradients are 
poorly modeled in NWP and climate models, 
potentially resulting in large errors in surface turbulent 
fluxes and the energy budget 
 

È Coupled air -sea modeling and higher resolution 
observations provide a more detailed representation of 
small-scale surface processes and could improve the 
representation of the energy budget within climate 
models 

 
È Our goal is to determine how large of a difference in 

surface turbulent fluxes of momentum, sensible heat, 
and latent heat occurs due to overlooking the 
correlated variability in SSTs, winds, and temperatures  
 



È Small spatial scale SST gradients, on the order of 
~100-200 km, are associated with western 
boundary currents, such as the Gulf Stream and 
Kuroshio Extension 
Á Important climatological impacts  

 
È A positive correlation between SSTs and wind 

stress perturbations in these regions suggests 
turbulent fluxes should be enhanced over values 
for smoother fields  
 

È Effects SST gradients have on surface winds and 
turbulent fluxes affect the ocean and atmosphere 
over a wide range of spatial and temporal scales 
Á See the poster by Hughes and Bourassa 

 
 



Winter (DJF) seasonal SST gradients (> 1 K/100 km) and data subset 
regions located over the Gulf Stream and the Kuroshio Extension 

Winter (DJF) seasonal wind speed difference and data subset regions located 
over the Gulf Stream and the Kuroshio Extension 



È Data subsets contain areas with largest SST 
gradients 

È SST effects still occur outside of these regions, but 
to a lesser extent 

È SSTs are slowly varying 

Winter (DJF) seasonal SST gradients (> 1 
K/100 km) over the Kuroshio  Extension 

Winter (DJF) seasonal SST gradients  
(> 1 K/100 km) over the Gulf Stream  
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È SST gradients are slightly reduced and displaced 
further north  

È Maximum SST gradients still reach 2.2K/100 km  
Á Limit of solutions for UWPBL  

Summer (JJA ) seasonal SST gradients (> 1 
K/100 km) over the the Kuroshio 

Extension 

Summer (JJA) seasonal SST gradients  
(> 1 K/100 km) over the Gulf Stream  
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È Smoothing in NWP over 
oceans reduces signals on 
scales up to 8-10 times the 
grid spacing 
Á ECMWF operational grid spacing 

is now 15 km 

 

È NWP winds had 
considerably less energy at 
spatial scales smaller than 
~1000 km (Wikle  et al. 1999; 
Milliff et al. 2004; Chelton et 
al. 2006). Currently, less 
than ~400 km 

 
 

Along-track wavenumber spectra of wind speed 
in the eastern North Pacific for 2004 computed 
from QuikSCAT observations (heavy solid 
lines), NCEP analyses (thin solid lines), and 
ECMWF analyses (dashed lines) of 10 m winds 
bilinearly interpolated to the times and locations 
of the QuikSCAT observations.  (Chelton et al. 
2006) 


