STEADY-STATE FORCE BALANCES

(1) Pressure gradient and Coriolis forces

Geostrophic Flow Thermal Wind Equation
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(2) Coriolis force and wind stress
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Ekman transport M, = 71'{”" "

(3) Geostrophy (1) + continuity

Potential vorticity conservation

Lagrangian Eulerian
+4) M
———==const V= f—
H =1 12
(4) Ekman transport (2) + continuity
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(5) Ekman pumping (4) + potential vorticity conservation (3) + continuity
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(6) Potential vorticity conservation (3) + continuity

Dynamics of deep circulation (even if we don’t have a model yet!)



PERIODIC TIME-DEPENDENT BALANCES (WAVES) Restoring Force

(1) Acceleration + pressure gradient force (+ Coriolis force) GRAVITY
Wind waves
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When does rotation matter? Horizontal scale L, =

Wave period ~ a day

Poincare waves, Inertia-gravity waves

TIDES o=+ f +gHK’

Kelvin waves (boundary waves; veloc L coast = 0)

C=,gH or C=,g'H

(2) Acceleration + Coriolis force NO FORCES

Inertial oscillations
Limit of internal waves as @ — f

(3) Acceleration + pressure gradient force + Coriolis force POTENTIAL
Rossby waves VORTICITY



