
Figure 10. Normalized streamfunction for the strong jet similar as in the right column of Fig. 8, except that the latitude of the forcing was

shifted southward by 3000 km. The zonal wavenumber was chosen to be s= 3.8 and, thus, to correspond to the resonant wavenumber for

this jet (see Fig. 8i.)

4.4 Varying the jet width

Finally, we consider the resonant behavior for jet-like wind profiles as the width �J of the jet varies while its amplitude umax

is kept constant (Fig. 11). In this set of experiments, both the domain width Ly and the value of D̃ in (8) are varied in the same

proportion as �J ; this device guarantees that the meridional extent of the orography is always considerably smaller than the jet

width and, at the same time, the orography is numerically well resolved in each experiment.525

There is a wide range of behavior of the refractive index across the three experiments depicted in Fig. 11. The function

K̂s(y) shows a relative maximum at the jet latitude for the narrow and the intermediate jet, but a relative minimum for the wide

jet (note that the our wide jet is unrealistic in the sense that it would not fit into the midlatitudes on planet Earth). The relative

minimum in this case can be explained by noting that in the wide-jet limit the second derivative of the wind profile can be

neglected in (4); the stationary wavenumber squared becomes530
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from which one obtains a local minimum of K̂s(y) at the jet core. By contrast, in the narrow jet limit the stationary wavenumber

squared scales like
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In this case one expects a sharp relative maximum of K̂s(y) at the jet latitude that scales like ��1
jet .535

In case of the wide jet, K̂s = 3.5 in the jet core (Fig. 11f), and this value is identical to the location of the resonance

(sres = 3.5, Fig. 11i). In other words, sres = K̂s(0), and this implies n= 0 according to (27). Indeed, this result is broadly

consistent with the qualitative behavior of the phase (fourth row), which suggests a transition from an n= 1 resonance for the
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