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Currents, Waves, and Tides

Motion of Water

Current

Mass of water moving from one place
to another

Like a river within the ocean

Currents

Video: Bill Nye the Science Guy: Ocean
Currents

Why is Ocean Circulation
Important?

Transport ~20% of latitudinal heat
Equator to poles

Transport nutrients to organisms
Influences weather and climate
Influences commerce

Types of Currents

Surface Currents
Thermohaline circulation (shallow and

deep water currents)
Wind Driven vertical currents (upwelling

and downwelling)

Surface Currents
Horizontal currents that occur at the

surface
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Surface Currents

Gyre
Massive circulation system of wind driven

surface currents
Cover entire oceans
Clockwise in Northern Hemisphere
Counter-clockwise in Southern Hemisphere
Center of Gyre calmest place in ocean

Example: Sargasso Sea

Surface Currents

Eddy Current
Small whirlpool

Surface Currents

Remember
that
surface
currents
are driven
by winds!

Coriolis Effect

An apparent deflection of a rotating
object viewed from a rotating reference
frame

Deflection of the winds that drive
surface currents

When heading North on the globe:
Northern hemisphere: deflected east

(clockwise)
Southern hemisphere: defected west

(counterclockwise)

Coriolis Effect

Video: What is the Coriolis Effect? BBC
News

Video: Merry-Go-Round Example

Thermohaline Circulation

Thermo = temperature
Haline = salinity
Causes deep ocean circulation
Vertical currents
What are the particles doing?
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Global Thermohaline Circulation

Video: NASA: Thermohaline Circulation

Global Thermohaline Circulation

Ocean Conveyor Belt

Thermohaline circulation is sometimes
called the “Ocean Conveyor Belt”
because of it’s constant circulation of
the ocean.

Wind-Driven Vertical Currents

Ekman
Transport
The wind

pushes warm
water along
the coast

Cold water
from the
bottom
comes in to
take its place

Wind-Driven Vertical Currents

Downwelling
Ekman transport

where warm surface
water is pushed
toward the coast and
sinks due to warm
water buildup

Leads to warmer
surfaces and warmer
deep water
temperatures

Wind-Driven Vertical Currents
Upwelling

Ekman transport
where warm surface
water is pushed away
from the coast and
cold ocean water
moves in to take its
place

Leads to cooler
surfaces and colder
deepwater
temperatures
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Waves Waves

Fetch
The distance wind blows in a constant

direction across the water

Waves

Swell
Low

well-
rounded
waves
some
distance
from the
shore

Waves

Breakers
When the wave

steepness is too
great, the
gravitational pull
of the Earth pulls
the top of the
wave towards the
surface of the
water

Waves

White
Caps
Breakers

that
happen
deep at
sea

Waves

Swash
Foaming

water that
runs up the
beach
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Waves

Backwash
Water

returning
to the
ocean
after
washing
up on the
beach

Tides

Moon’s phase
cycle every 29.5 days
Moon rotates once on its axis in this time

Tides

High Tide
Occur twice a day when the moon is in the

sky above the surface of the earth

Low Tide
Occur twice a day when the moon is NOT

in the sky above the surface of the earth

Tides

Spring Tides
Special tide when

the sun and moon
and earth are
aligned.

Extra high tides

Tides

Neap Tides
Special tide

when the sun
and moon and
earth form a
right angle.

Extra low tides

Tides

Video: NASA: Tidal Forces on Earth
Video: The Mystery of Earth’s Tides




