
Ocean: #3

Wind-driven circulation
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Averaged wind stress



Wind and wind stress

Wind = wind stress ?

Weak stress



Wind = wind stress ?

Wind and wind stress

Moderate stress



Wind = wind stress ?

Wind and wind stress

Strong stress



Wind and wind stress

Wind stress = cDρair uair − uwater (uair − uwater)
Drag coefficient

Wind stress ∝ u2
air



How does the ocean feel the wind stress?
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How does the ocean feel the wind stress?

Wind stress decreases rather rapidly with depth.

Ekman layer



Dynamics in the Ekman layer
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Dynamics in the Ekman layer
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Dynamics in the Ekman layer
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Dynamics in the Ekman layer

• Transport of the water in 
the Ekman layer is to the 
right of the wind stress 
direction in the northern 
hemisphere 

• Transport of the water in 
the Ekman layer is to the 
left of the wind stress 
direction in the southern 
hemisphere. 

• Ekman spiral



Ekman spiral



Wind stress structure



Wind stress structure
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Wind stress structure
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Wind stress structure
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Wind stress structure



Sea level



Ekman pumping / suction
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Ekman pumping / suction 



Ekman pumping at the equator



Ekman pumping / suction and temperature


