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‘ffi ption 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 alook at schematics of current patterns, but then look at
some actual observations.
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Data sources

Ship reports (COADS)
Atmospheric pressure
Dynamical numerical models
Satellite observations




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

Mean sea level pressure / Annual mean

low pressure: cyclonic flow
NH: counterclockwise flow, SH: clockwise
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Northwest M onsoon
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The stress divergence




Measuring Wind Stress

Recall that the wind stress is a momentum flux per
unit area through the air-sea interface. This momen-
tum is carried down to the sea surface from higher in
the atmosphere by turbulent motions that are very
hard to measure. So, as a practical matter, the stress
is almost always estimated parametrically from quan-
tities that are easier to measure. The usual parame-
terization looks like this:

7 = C4 pa |Uhol Uho (1)

where Um is the wind velocity at 10 m elevation. The
drag coefficient, Cy4, is typically about 1.2 x 1073,
For better accuracy, one uses a variable Cy that in-
creases with wind speed (causing stronger turbulence
and a rougher sea surface) and as the SST exceeds
the air temperature (unstable conditions, also caus-
ing stronger turbulence). The density of air, p,, is
about 1.178 kg m—3,

Note that the wind stress is in the direction of the
wind, but its magnitude goes as the square of the
speed. Wind data is therefore sometimes presented
in terms of “pseudo-stress”, the magnitude of which
is just the square of the speed. Stress and pseudo-
stress estimates depend on the time scale over which
the wind speed is averaged before it is squared. The
shorter this initial averaging interval, the larger the
mean stress estimate.
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Surface Current Schematics

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

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







Wyrtki and Kilonsky, Hawaii-Tahiti Shuttle




