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Figure 5. Altitude profiles of the perturbed temperature T , vertical velocity w, and horizontal velocity u for the general model, with and

without ion drag. The results correspond to λx = 400 km and λt = 40 min

tenuation rates and whose real parts determine the phase propagation characteristics. Because the plotted quantities are signed

perturbations, differences in the real part of the vertical wavenumber may also produce noticeable phase shifts between the675

profiles. Consequently, the 400 km profiles do not necessarily lie between the 300 km and 500 km profiles, even though all

solutions are normalized to the same prescribed lower-boundary amplitude fbq0 of the selected perturbation component.

Computing ascending and descending wave solutions. The ascending and descending wave contributions in layer l, denoted

by e+l and e−l , respectively, can be computed using the GMMA through Eq. (62) or using the GMMN via the recurrence

relations (C11) and (C12). The total solution el, obtained from Eq. (60) in the GMMA formulation and by solving Eq. (C8)680

in the GMMN formulation, should satisfy the relation el = e+l + e−l . This identity was verified in all computations and was

used as an internal consistency check of the code. Furthermore, the results shown in Fig. 7 indicate that the ascending-wave

contribution is dominant, except in the altitude range between 120 km and 180 km in the case of the general model. This finding,

which is consistent with the results presented by Knight et al. (2019) (see their Fig. 6), suggests that in a simplified model one

may assume the ascending-wave contribution to be dominant at altitudes above 200 km, that is, el ≈ e+l for l = 1, . . . ,L.685

Under this assumption, the state vector can be computed using the upward recurrence relation (C11). In Knight et al. (2019),

this approach was referred to as the transmission-only approximation, whereas in Knight et al. (2021) a related single-mode

approximation was introduced.
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