
Physical Oceanography

Description of Winds and Currents



We will continue to describe the ocean, looking now at winds 
(very important forcing function) and (mainly surface) currents.

Start with a brief look at mean wind fields, and discuss the 
calculation of wind stress. Focus on the tropics.

Take a look at schematics of current patterns, but then look at 
some actual observations.





Data sources

Ship reports (COADS)  
Atmospheric pressure

Dynamical numerical models
Satellite observations



High pressure: anticyclonic flow
NH: clockwise flow, SH: countercockwise

low pressure: cyclonic flow
NH: counterclockwise flow, SH: clockwise







Northwest Monsoon



Southeast Monsoon



The stress divergence



Measuring Wind Stress



Chelton et al., Science 2004



Surface Current Schematics

You will see maps like the following in nearly any 
oceanographic textbook.

An important theme of this lecture, though, is that you 
should not trust these pictures too much.







late NE Monsoon, Mar-Apr

late SW Monsoon, Sep-Oct



The Real World

The preceding schematics and the mean pictures of the Gulf 
Stream can be misleading.

What would you see if you went and looked on any given day?





AVHRR snapshot of SST



Hopeless? Well, models are getting to point of reproducing the 
complexity. But still not sure how trustworthy these models are.



Eastern boundary currents are quite different.



Observed mean surface velocity

Niiler et al., 2003



Wyrtki and Kilonsky, Hawaii-Tahiti Shuttle


