
Problem set 3: GEF4500: Due: Nov. 11, 2010

Problem 1: Reflection at a northern wall.

Consider Rossby waves incident on an east-west wall, located at y = 0. Proceed as
we did in class, with one incident and one reflected wave. What can you say about the
reflected wave?

Hint: there are two possibilities, depending on the sign oflr.

Problem 2: Basin waves.

We solved the Rossby wave problem on an infinite plane. Now consider what happens
if there are solid walls. Take the one-dimensional version of the vorticity equation (set all
derivatives in they-direction to zero) withU = 0. Let ψ = 0 at x = 0 andx = L; this
ensures that there is no flow into the walls. What are the solutions forω andk?

Hint 1: Assumeψ = A(x)cos(kx− ωt), and impose the boundary conditions onA.

Hint 2: The coefficients of the sine and cosine terms should both be zero.

Hint 3: The solutions arequantized (have discrete values).

Problem 3: Is there really western intensification?

To convince ourselves of this, we can solve the Stommel problem in 1-D, as follows.
Let the wind stress be given by:

~τ = yî (1)

Write the vorticity equation following Stommel (linear, U=V=0, steady). Ignore varia-
tions in y, leaving a 1-D equation. Assume the domain goes fromx = 0 to x = L, as
before. Solve it.

Note that you should have two constants of integration. Thiswill allow you to satisfy
the boundary conditionsψ = 0 at x = 0 andx = L. Plot the meridional velocityv(x).
Assume that(βρ0D)−1 = 1 andL(rρ0D)−1 = 10. Where is the jet?
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