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Figure 3. Schematic representation of the normal modes in a reflecting periodic channel with length Lx from (1) and with a constant basic

state wind U = 10 m s�1 : (a) for Ly = 3⇥ 103 km, (b) for Ly = 10⇥ 103 km, and (c) for Ly = 50⇥ 103 km. Each blue dot represents a

free modes  n,s as given in (24). The red circle with radius
p
�/U represents the combination of wavenumbers k and l for which the phase

speed is zero according to (25). The horizontal light-blue lines depict the hypothetical situation without the discretization constraint due to

the zonal boundary condition (see explanation in the main text).

All modes that lie to the bottom-left of the red circle have c < 0, while all modes that lie to the top-rigtht of the red circle

have c > 0. Particularly interesting are those few modes that happen to lie on (or are very close to) the red circle, because they

are (almost) stationary. These modes are associated with resonance if an appropriate stationary forcing is switched on. With

“appropriate” we mean that the forcing has a non-vanishing projection onto the respective mode.

As was mentioned before, a westerly jet can act as a waveguide, although its waveguidability is likely to be less than 1.235

Leakage across the jet flanks can, to some approximation, be considered as similar to damping, and even in a leaky channel one

may obtain a peak in amplitude as one moves across the resonant wavenumber (Harnik and Wirth, 2025). Hence, a reflecting

channel can be informative.

The important point here is that out of the three options for Ly displayed in Fig. 3, only the choice in panel (a) can be

taken as representative for a midlatitude jet. By contrast, the channel widths in panels (b) and (c) are much larger than the240

width of a typical jet. After all, the defining characteristic of a midlatitude jet is that its zonal scale is much larger than its

meridional scale. As a consequence of this anisotropy, the red circle in Fig. 3a has only one intersection with the light blue

line, suggesting the existence of just one resonant peak. Note that for an even smaller value of Ly (not shown) there may in

fact be no intersection at all between the red circle and any of the blue lines. It transpires that for a jet-typical scenario, only

the first meridional mode (n= 1) is likely to contribute to resonant behavior. In other words, higher meridional modes (n > 1)245

can contribute to resonance only in channels with unrealistically large width (panels b and c). This suggests that our strategy

with varying s and checking the result should yield in no more than one resonant peak for any realistic jet width — and (as we
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