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Figure 4. Resonant behavior of the analytic solution for delta-like forcing with U = 10 m s�1 and Ly = 3000 km. (a) Maximum value of

| ̂| throughout the channel, (b) phase of  ̂ at y = 0, both ploted as a function of zonal wavenumber s. The different colors refer to different

values of the reflection parameter R (see legend); the horizontal dashed lines in (b) indicate the values 0, ⇡/2, and ⇡.

this is related to the fact that there is an asymmetry as one moves across s= 5.73: the system supports free Rossby waves for360

s < 5.73, while it does not support free Rossby waves for s > 5.73.

We further illustrate the analytical solution for a number of parameter choices in Fig. 5. This figure shows the patterns of

the perturbation streamfunction on the longitude-latitude plane for three different values of R and three different values of s.

First we note that fully reflecting channel boundaries (top row) always imply  0 = 0 at the channel walls — by design. There

is no phase tilt with latitude, because the northward and the southward traveling wave have equal amplitude. In all other cases365

with R< 1, the solution features non-zero values at the channel walls. There is a meridional phase tilt in Fig. 5d and g close

to the channel walls consistent with outward wave propagation. However, this phase tilt vanishes for s� K̂s (second and third

column), because in this case the meridional wavenumber l is either zero (second column) or imaginary (third column) owing

to (36); this situation is equivalent to no meridional wave propagation according to (20).

The three panels in the left column of Fig. 5 are particularly relevant for our further analysis. They represent situations which370

do allow meridional wave propagation. Proceeding from the top to the bottom of this column, one can identify a noteworthy

transition from modal behavior for fully reflecting conditions (panel a) to plane-wave behavior for fully transparent condition

(panel g). Unsurprisingly, “modal behavior” is qualitatively reminiscent to the normal modes of Fig. 2. The intermediate

situation for R= 0.5 (panel d) looks like a superposition of the two extreme cases and, thereby, contains aspects from both.

We anticipate that the intermediate case will help to understand more realistic jet profiles u0(y), because (as we will see) these375

are associated with partial reflection and partial transmission of wave activity at the periphery of the jet flanks.
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