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Taylor Series
Expansion of f
around latitude phi0
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Neglect “very small” nonlinear advection

Retain “small” local accelerations
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This scaling ensures that Coriolis and pressure  gradient balance
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Coriolis is no longer constant,
but varies (linearily) with latitude.
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dimensional:
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non-dimensional f(y):
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v                 f
non-dimensional
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add to get
divergence
to derive
vorticity
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x-momentum:
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y-momentum
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x-momentum:
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d/dy (x-momentum)
minus
d/dx (y-momentum
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Continuity:
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This is the Order(beta) vorticity equation for the Order(1) sea level eta0.

Recall that the Order(1) dynamics are geostrophic, but we now have a new and third equation for the three Order(1) variables u0, v0, and eta0.

Note that the above equation is a wave equation …

… to give us Rossby waves:

Try solutions of the form eta0 ~ exp[ i*(kx+ly-wt) ]


