
Thermal Wind Balance or
Geostrophy for Stratified Flows
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Andreas Muenchow
This “scaling” results in a new
horizontal length scale that is
the
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geostrophy for a density
stratified fluid
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1. Gives vertical shear of horizontal velocities only;

2. vertical velocity shear proportional to horizontal density gradients;

3. to estimate velocity, need a “reference” depth of “known” or “zero” motion”

4. bread & butter of observational physical oceanography since ~1920
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sloping density surface
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reference depth (zero pressure gradients)
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sloping sea surface to balance
pressure gradients due to density field
at the reference depth
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