Assignment 7

Marvin Lorenz, Dr. Martin Schmidt

due to 11.07.2018

1 Problem 1

In quasi-geostrophic theory we introduced the quasi-geostrohpic stream function W:

U= fﬁ’ with «® = -, v = v, (1)
0
We found a single equation for U:
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(a) Show that ignoring external forces and doing a linearization of (2) yields to:
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(b) Do the mode decomposition for ¥, ¥ = W(z,y,t)F(2), to find:
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Hint: Use the Eigenvalue equation, eq. (2.92) in the lecture, to introduce A% and to get rid of

(¢) Do a Fourier ansatz for U:
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to find the dispersion relation of Rossby waves:
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Hint: Use the Rossby radius R, R = ALfo

(d) Compute the phase velocity ¢, = ¢ and the group velocity ¢, = ‘g—‘,;’ for the zonal (x-direction)

component and discuss the results regarding the propagation of phase and energy for long waves,
kR < 1, and short waves, kR > 1.



