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1 Geostrophy - introduction (wind driving of ocean currents

winds schematic
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1 Geostrophy - introduction (wind driving of ocean currents

-annual mean surface winds stress

winds schematic
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—  \Warm current

——  (Cold current

httos://wvvw.Dmfias.Com/ocean—currents—factors—/
responsible-formation-ocean-currents-effects-
ocean-currents/
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1 Geostrophy - introduction (the Coriolis force)
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geostrophy - motivation

Atmosphere: sea level pressure and wind direction
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Notes
2 Geostrophy - derivation

Miniquiz
Coriolis force form and sign in two horizontal F=ma

Miniquiz:
geostrophy: the form of the two horizontal momentum equations
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3 Examples of geostrophic palance

Mississippi State University / NSF
Engineering Research Center

Navy Layered Ocean Model
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Atmosphere: sea level pressure

corresponding to winds
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Miniquiz
wind velocity from SLP on a weather map
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MINIQUIZ:
direction of velocity from a temperature section
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Notes

4 he hydrostatic balance

5 Boussinesg approximation
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Notes

0 sea level vs stratification in a stratified
geostrophic flow such as the Gulf Stream

_ sea level

Tm I |
z=0, sea level In the
East absence of ocean currents
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Notes

6 sea level vs stratification in a stratified
geostrophic flow such as the Gulf Stream
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6 sea level vs stratification in a stratified
geostrophic flow such as the Gulf Stream

— — — - pressure isolines

. _ sea level
Isopycnals _——

I z=0: sea level in the
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Notes

6 sea level vs stratification in a stratified
geostrophic flow such as the Gulf Stream
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/ Calculating currents from temperature & sea leve
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Global Warming Science 101, Ocean circulation, Eli Tziperman

RAPID: monitoring the Atlantic Meridional Overturning Circulation at 26.5°N
(motivation for calculating

currents from 1,S and sea surface height)

Figure 5. The North Atlantic overturning circulation
with the location of the RAPID array moorings
~along 26°N. Modified from Church, 2007.
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Notes
8 Thermal wind equations and level of no motion
Miniquiz
Derive thermal wind equations



Eli Tziperman

Miniquiz - calculate the depth of the level of no motion



optional, time permitting:
9 Dynamic height derived from geostrophy
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h=elipsoid height
H=orthometric height
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