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2-Month Average Wind Stress Magnitude



2-Month Average Wind Stress Magnitude
(Spatially High-Pass Filtered)



2-Month Average Wind Stress Magnitude and SST
(Spatially High-Pass Filtered)

C.I. = 0.5°C



From O’Neill et al. (2010a; 2010b)
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Linear Relationships Between Wind Stress and SST and Between Wind Speed and SST

Spatially High-Pass Filtered 6-Year Averages of Wind Speed with Contours of SST



Animation of Spatially High-Pass Filtered Monthly Average 
SST and Wind Stress Magnitude in the 

Agulhas Return Current Region
(July 2002 - December 2009)



Animation of Spatially High-Pass Filtered Monthly Average 
SST and Wind Stress Magnitude in the 

Gulf Stream Region
(July 2002 - December 2009)



This is similar to diurnal variation of the 
atmospheric boundary layer over land:
   -  nocturnal stable boundary layer
      from radiative cooling
   -  daytime unstable boundary layer
      from solar heating of the land
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QuikSCAT ECMWF

ECMWF

ECMWF

Surface Wind 
Convergence

Note the different scale of
the color bar for ECMWF

Upward Velocity, and 
Divergence in the 

Upper Troposphere



Wind Stress Magnitude and SST

QuikSCAT QuikSCAT

ECMWF ECMWF

Surface Wind Response to SST in QuikSCAT Observations
and the ECMWF Operational Forecast Model

Wind Stress Divergence and 
Downwind SST Gradient



Since the ECMWF model underestimates the surface wind response to 
SST by about a factor of 2, it seems likely that it also underestimates the 
tropospheric response to SST.

To investigate this, we are analyzing the AMSU profiles of temperature 
through the troposphere and boundary layer to estimate horizontal and 
vertical velocity fields from the Linear Balanced Model.

The resolution of AMSU temperature profiles is about 100 hPa vertically with a 
footprint size that increases from about 50 km at nadir to about 150 km at the outer 
edges of the swath. 

The AMSU temperature data were gridded on a 0.5º x 0.5º grid with a vertical grid 
spacing of 50 hPa for the analysis presented here.
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Two Case Study Months Chosen Based on QuikSCAT Winds and AMSR SST
January 2007

February 2007



February 2007

This presentation focuses on February 2007

Two Case Study Months Chosen Based on QuikSCAT Winds and AMSR SST



6��(�$�����������k�� ���������	���� ���������!�3�����������
�������*����
)�	����!��889



6��(�$�����������k�� ���������	���� ���������!�3�����������
�������*����
)�	����!��889

#�����	�!�
��8�9	���:*	��&	�
������	�$�������������	��

����������	�	
���
�������



SST SST

AMSU 1000 mb Wind Divergence and Vorticity with contours of AMSR SST
February 2007
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