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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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1 Geostrophy - introduction (wind driving of ocean currents

—  \Warm current

——  (Cold current

httos://wvvw.Dmfias.Com/ocean—currents—factors—/
responsible-formation-ocean-currents-effects-
ocean-currents/

surface currents
schematic

Subtropical

G Ny
Tropic of Capricom :

yre

—

g, Equatorial C,

antarctic Circu%‘
GRS —

° _East WinetDrift—"
RN

vvvvvvvv

uuuuuuuuuuuuuuuuuuuuuu

,,,,,,

{ 3, DI e e e m

300N A&a—}%avw-bwvwﬁ
K r‘*v'»‘A»;.ﬂcgeﬁd:ﬂe-é—gM ) 4*4““‘&;4&;&/
A e s A :AEJ/ 3 g -&éné:e-&-'&/ﬁﬂ
é*%m%‘r/ PR
Vo NN S gt e S e PGy A R
R e N
A4 - . . ;&xag&f%ﬁ&“&&&k%ﬁ - % h‘#‘ A
EQ—4 DR, : SRR K N g [—
b b R KR % REER ¥ P yeaacne EEERERR ) "SNNNLLY
I R N R A ——olls AN SRR A RN
& S SRR RN x NN, SRR K SR
‘R\{“S\\\\K\X\W\S\\\ T T T T TR Y W Y e +f{—{—-&ﬁ-ﬁ‘{=ﬁ‘“\\\ LY - ‘L\RR%\ B
o 1“\ ﬂmﬁkkk%kkhhﬁ% TR ERERE RS R R r v v s s s s vwn R A iz »r o A WY
308_ 444 44 40448444, 0+62422>werrqedd T A*&q.‘x&‘}"""_
A A e
s St mxsssherarrd s 7T

-

S =

Rt S e R e e e e = S S St N S B S eSS et N iy a3 - AERL SN

e e e e e T A e S T e e S S S S e e e e e e e S S S S e S e St e

[0S — T s e e e T S S S S e e e e S S e S e Sy
e aemoan g 4 A A

g S

OO

J0°E 60°E  90°E 120°E 150°E 180° 150°W 120°W 9Q0°W 60°W 30°W

00

https://slidetodoc.com/astr-2310-
chapter-9-earth-and-moon-earth/

https://dandelionsandthings.blogspot.com/

2018/09/33-label-global-winds-worksheet.html

Intertropical

vergence
Zone



https://dandelionsandthings.blogspot.com/2018/09/33-label-global-winds-worksheet.html
https://dandelionsandthings.blogspot.com/2018/09/33-label-global-winds-worksheet.html

Eli Tziperman

1 Geostrophy - introduction (the Coriolis force)

(https://www.youtube.com/watch?v=Rr'WWKSOvgV-0 J. Marshall, MIT)

https://www.animations.physics.unsw.edu.au//jw/foucault_pendulum.htmi


https://www.youtube.com/watch?v=RrWKSOvqV-0

Eli Tziperman

1 Geostrophy - introduction (the Coriolis force)

(https://www.youtube.com/watch?v=Rr'WWKSOvgV-0 J. Marshall, MIT)

https://www.animations.physics.unsw.edu.au//jw/foucault_pendulum.htmi


https://www.youtube.com/watch?v=RrWKSOvqV-0

Eli Tziperman

1 Geostrophy - introduction (the Coriolis force)

(https://www.youtube.com/watch?v=Rr'WWKSOvgV-0 J. Marshall, MIT)

https://www.animations.physics.unsw.edu.au//jw/foucault_pendulum.htmi


https://www.youtube.com/watch?v=RrWKSOvqV-0

Eli Tziperman

1 Geostrophy - introduction (the Coriolis force)

(https://www.youtube.com/watch?v=Rr'WWKSOvgV-0 J. Marshall, MIT)

https://www.animations.physics.unsw.edu.au//jw/foucault_pendulum.htmi


https://www.youtube.com/watch?v=RrWKSOvqV-0

Eli Tziperman

1 Geostrophy - introduction (the Coriolis force)

(https://www.youtube.com/watch?v=Rr'WWKSOvgV-0 J. Marshall, MIT)

https://www.animations.physics.unsw.edu.au//jw/foucault_pendulum.htmi


https://www.youtube.com/watch?v=RrWKSOvqV-0

geostrophy - motivation

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

(see two following slides with mini quizzes)
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Miniquiz
Coriolis force form and sign in two horizontal F=ma

What is the Coriolis force (Kg m s™<) acting in the (x, y) = (east, north)
directions on a fluid element moving at a speed (u, v), whose volume is
AxAyAz, density is p, and where the Coriolis parameter (s~ ) is f.



Eli Tziperman

Miniquiz;
Geostrophy: write the form of the two horizontal momentum equations, that

represent I* = ma including the Coriolis force and the pressure force, and where
acceleration Is zero (steady state).
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3 Examples of geostrophic palance

Navy Layered Ocean Model

Mississippi State University / NSF
Engineering Research Center

— - I

Atmosphere: sea level pressure

corresponding to winds
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Miniquiz
wind velocity from sea level pressure (SLP) on a weather
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Miniquiz
wind velocity from sea level pressure (SLP) on a weather
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MINIQUIZ:

Derive the vertical momentum budget equation,
palancing pressure force with gravity force: consider

a fluid parcel of volume AxAyAz and density p.
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MINIQUIZ: -

Find the direction of the long- o
shore velocity from a "
temperature section In the
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Notes

4 The hydrostatic balance
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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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Notes

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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RAPID: monitoring the Atlantic Meridional Overturning Circulation at 26.5°N
(motivation for calculating currents from 1,5 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, 200/.
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Notes
8 Thermal wind equations and level of no motion
Miniquiz
Derive thermal wind equations
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Miniquiz - calculate the depth of the level of no motion



optional, time permitting:
9 Dynamic height derived from geostrophy
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The End



