lecture 7

Ocean circulation
and climate

Recall that the surface ocean circulation is organized into
gyres, which rotate clockwise in the northern hemisphere, and
counterclockwise in the southern hemisphere. Recall also the
concept of Ekman drift:

Ekman drift

The net
transport of water is to the
right of the wind.

Because the ocean is
typically cooler than land in
the subtropics, the air over
the subtropical ocean is
denser than over land.
This means that pressure
stern atern 1S high over the subtropical
aific Wil ocean. Because of the
fater . TTTTRIRRTTTTT Coriolis effect, high
pressure means that in the
subtropics, air is circulating
clockwise over northern
hemisphere ocean basins,
and counterclockwise over
southern hemisphere
ocean basins.

Through the Ekman mechanism, the clockwise atmospheric
flow (in the northern hemisphere) creates a pile-up of water
in the middle of the ocean basin. One effects of this pile-up
or convergence of water is downwelling (downward

movement of water) in the middle of the subtropical oceans.
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Another effect is that seawater tries to flow down the “hill” of
water in the middle of the basin. As it does, the Coriolis force
deflects it to the right. This is what generates the clockwise
circulation or gyre.




The Ekman mechanism is also
responsible for coastal upwelling
and downwelling. In the northern
hemisphere, if one is moving with
the wind and the coast is on the
left, water will be transported
away from the coast by the Ekman
mechanism. Deep water will be
pulled up to compensate for the
lost surface water at the coast
(upwelling).

If one is moving with the wind and
the coast is on the right, water is
transported toward the coast and
the surface waters are driven
downward (downwelling).

One can often see evidence of
upwelling and downwelling by
examining sea surface

temperatures. B 12 16 20 24

The Ekman mechanism also drives Equatorial Upwelling.
Recall that near the equator, trade winds blow toward the
west. These winds transport water poleward in both
hemispheres, forcing cold deeper waters to the surface at
the equator. It turns out that deep waters are very rich in
nutrients. For this

reason, zones of Equatorial Upwelling
upwelling can be very

clearly seen from ) e Troe Nt
satellite images of T >~
chlorophyll, the i s

chemical that makes - .
plants green. ‘\\ ’/'
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Adapted from Thurman, Marald V. (1997) Introductory

Deesnography, BAE. Prentice-Hall, Inc. New Jersoy SeaWifs data
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