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Inertia currents
(What happens when the wind that has been driving a current ceases to blow)
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at 45¡ of latitude, the period of 
the inertia current is about 17hr. inertial current 

in the Baltic Sea



Hydrostatic pressure

Pressure gradient force+gravitational force=0

Pressure at a given depth is given by 
the weigth (gravitational force) of the 
overlying water mass, per unit area.
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Horizontal pressure gradients

Pressure gradient force

pA = ρgz pB = !g (z + ! z)

∆p = pB ! pA = ρg∆z

idealized case with constant density

In this idealized case (constant density) pressure gradient force does not 
change with z
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! is the free surface elevation above the geoid
(typically, bumps in the geoid, due to bottom 
topography, are 100s larger than bumps in   ,
resulting from currents, which are 10s cm)
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Marine geoid
Height of sea surface if there was no motion (surface of constant gravitational potential energy, or geopotential).

Differences up to about 200m!



Geostrophic currents

Coriolis force+pressure gradient force=0

away from boundaries (no friction)
and for 
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Dynamic height

cm

Vertical distances are often quantiÞed in terms of changes in gravitational potential energy, measured in 
Òdynamic metersÓ:(g z)/10ms−2

Annual mean dynamic height. Geostrophic ßow follows lines of constant dynamic height.



Ocean surface currents


