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Dynamical Oceanography ---To describe and understand oceanic
processes via simple laws such as Newton’s laws of motion

Difficulties: (1) Ocean is rotating, (2) Ocean is a continuum instead of
discrete particles.

Long Range Goal ---> Prediction ---> Environmental Management

Concepts to be introduced:

(1) Geostrophy

(2) Geostrophy & Friction ----> Ekman layer & upwelling dynamics

(3) Geostrophy & Stratification ---> Gulf Stream structure & River
plumes

(4) Vorticity

(5) Potential Vorticity

(6) Conservation of Potential Vorticity + Coastally Trapped Waves
(Rossby, Continental Shelf & Kelvin Waves)

(7) Sverdrup Relationship + Davidson Current off California

(8) Western Boundary Currents ---> Gulf Stream and the Kuroshio

(9) El Nino and Southern Oscillation
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Sverdrup Balance

® Wind causes Ekman transport
and convergence

® Ekman pumping provides the
squashing or stretching.

m The water columns must
respond, either through
change in relative vorticity or
change in planetary vorticity
(latitude). They do not spin up
in place, but rather change
latitude.

Squashing -> equatorward movement  Stretching -> poleward
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