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Figure 9. Normalized streamfunction from the two jet-like basic states of Fig. 8, but with the outgoing plane-wave parts of the solution

subtracted. (a) Weak jet from the middle column of Fig. 8, (b) strong jet from the right column of Fig. 8. The solid and dashed black contours

depict the values ±0.03. The numerical factor used for normalization is the same as in Fig. 8n and o, respectively.

To the extent that our strong jet produces partial reflection and a mode-like behavior in the core of the jet, we should be500

able to relate this interpretation to the analytical solution in a reflecting channel with constant U . More specifically, we aim to

predict the resonant wavenumber from (27). Using the above estimate of the effective channel width Ly ⇡ 2400 km and the

value of K̂s ⇡ 7 close to the jet core (Fig. 8f), we obtain a single resonant wavenumber for n= 1 at sres ⇡ 3.8, which happens

to be identical to the diagnosed value of sres = 3.8 in Fig. 8i. To be sure, the estimated value of sres sensitively depends on

the chosen values for Ly and K̂s, none of which are well-defined in the jet-scenario. Yet, we consider this result as a “sanity-505

check”, adding confidence to our interpretation in terms of partial reflection at a latitude close to the periphery of the jet’s

flanks.

It is also illuminating to shift the orography in the meridional direction away from the jet. More specifically, we extend

the southern part of the domain to y =�5000 km and shift the pseudo-orography to y = 3000 km. The forcing thus lies

outside of the jet, in a region with constant wind u0 = 10m s�1 . For any s < 5.7 we expect that locally there must be two510

plane waves emanating from the new forcing location similar as in Fig. 5g. However, the wave that travels northward is going

to encounter the jet. Based on the earlier results from this subsection, one may expect multiple reflection between internal

interfaces located at the periphery of the jet flanks such that only part of the wave activity is able to escape the jet region

and leave the domain through the northern boundary. If the zonal wavenumber of the forcing happens to be s= 3.8, these

multiply reflected waves should interfere constructively resulting in increased wave amplitudes at the jet latitude. Indeed, this515

is exactly what our numerical solution shows (Fig. 10). Apparently, the presence of the jet is able to generate a modal structure

within the jet region; this effectively channels wave activity in the zonal direction and, thus, leads to increased wave amplitudes

owing to repeated superposition thanks to the periodic boundaries. Note that the magnitude of this maximum response in the

jet core turns out to be considerably smaller (viz., only one third) compared to the value obtained in Fig. 8i; however, this is

qualitatively to be expected, because the shifted forcing has a smaller projection on the resonant mode (cf. Fig. 8o).520
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