Coriolis I

-What’s the
meaning of It all?
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The Coriolis effect
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1. The Inertia
circle motion
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The “inertia circle” motion

The Coriolis parameter
f = 2QsIing

The radius of
1Y the Inertia circle
R=V/f
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Inertia motion In oceans
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2. Taylor columns
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The
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Coriolis effect on Taylor columns

Non rotating » Rotating
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Whenever a water
parcel tries to move
away It I1s brought
back by the Coriolis
force in an “inertia

circle” T D

Any motion “away” has
a component
perpendicular to the
axis of rotation and is
therefore subjected to
the Coriolis effect
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When the water above
the ball

tries to move

away It is brought
back by the Coriolis
force in an “inertia
circle”

When the water below
the ball

tries to move In
behind it is brought
back by the Coriolis
force in an “inertia
circle”
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Swedish students inspi“re‘d by Taylor columns
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The “woollen cap” effect

WO DOFY

e

.. .makes it diffucult for the air (and water) to move around

6/2/2016 3rd Coriolis lecture 12
Anders Persson, Uppsala



3.Sloping fronts
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The slope of frontal surfaces (Margules equation)

< >

v

NS

N

With rotation the Coriolis force tries to turn back the air...
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The slope of geopotential surfaces
and the creation of frontal jet streams
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700 hPa
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The Coriolis Effect

6/2/2016 3rd Coriolis lecture
Anders Persson, Uppsala




6/2/2016

3rd Coriolis lecture
Anders Persson, Uppsala

19



6/2/2016

3rd Coriolis lecture
Anders Persson, Uppsala

20



4.El Ni1ho and La Nina
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Monthly Sea Surface Temperature °C

La Nina Conditions Decembzer 1995
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The warm equator

USA

Australia
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The Trades put the
warm ocean
surface water in motion
westwards
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The warm equator

Asia

Australia
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USA

he equatorial counter current is forme

i

The convective activity
In the ITCZ weakens
the Trades and permits
some of the warm water
to slip back
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The cold equator

Asia

USA

The divergence of the ocean surface
leads to upwelling of cold water

Australia The Trades put the

ocean surface water In
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motion and is deflected
by the Coriolis force
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La Nina 1988 jan-des

Overflatetemperatur relativt til 1971-2000
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NOAA Extended SST
Surface SST (C) Composite Anomaly 1971-200 clime
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Asia

The warm EIl Nino

USA

Australia
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5. The Gulf stream
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The ’beta-etfect”

The Coriolis parameter f = 2Qsing
depends on latitude

-. the radius of the
Inertia circle
R=V/f

depends on
latitude
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The beta-effect” gives rise to a slow
westward propagation of mass
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The subtropical high pressure area (“The Azores High”)

Europe
USA

Africa

S.Am.
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The beta effect would drive the water westward
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Instead we get an asymmetric Gulf Stream circulation

S Am
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The Sargasso Sea (“Ekman pumping” of

the surface debris)

USA

S Am
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Europe

Africa
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