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Surface Ocean Currents — uppermost 10% of world ocean
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Early observations of
ocean surface currents

Pytheas — 300 BC
Benjamin Franklin — 1770
James Cook — 1768-80
HMS Challenger — 1872-76
Satellite Mapping — 1980’s
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Circulation redistributes differential
HEAT across the globe.

Circulation patterns are modified by
Earth’s rotation & continents.

The upper 1 meter of ocean surface:

- has as much HEAT as the entire
atmosphere, and

- evaporates every year.

Differential HEATING across the globe drives
atmospheric & ocean circulation
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Heating causes surface water to expand

Surface flow Surface flow
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Why are high latitudes
colder than low latitudes?
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REFLECTION also increases with latitude

Why are high latitudes
colder than low latitudes?
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Heating changes by season.
This is Winter Solstice.
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Principal surface wind
flow directions implied
by heat circulation cells
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View from Above




View from Above View from Below
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Polar Cells

Principal Surface Winds
Ferrel Cell With Coriolis Effect
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Surface Ocean Currents — uppermost 10% of world ocean
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Ekman Transport
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ErJHE GREAT OCEAN CONVEYOR
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90% of ocean
circulation is below the
surface flow:

THERMOHALINE
CIRCULATION

That’s a topic for
another day....
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