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Figure 4. Altitude profiles of the perturbed temperature T , vertical velocity w, and horizontal velocity u for the general and simplified

models. The results correspond to λx = 400 km and λt = 40 min

regime, in which E×B-driven ion motion transfers momentum and energy to the neutral atmosphere through ion drag, is

not represented here (Richmond and Matsushita, 1975; Fuller-Rowell and Rees, 1984). Instead, ion drag arises primarily from

field-aligned ambipolar diffusion and from relative ion–neutral motion induced by neutral winds. As a result, ion drag acts660

mainly as a secondary damping mechanism and does not constitute the dominant forcing of the neutral perturbations in the

present simulations.

Horizontal wavelength and time period. The influence of the horizontal wavelength λx and the wave period λt on the per-

turbed quantities is shown in Fig. 6. The results indicate that, for the same lower-boundary amplitude, waves with larger

horizontal wavelengths and longer periods generally attain smaller amplitudes at higher altitudes. In the inviscid region, the665

altitude variation of the wave amplitude is controlled primarily by the density stratification through the j/(2Ha) contribution to

the vertical wavenumber (cf. Eq. (18)) and is therefore largely independent of the horizontal wavelength and wave period. At

higher altitudes, however, viscosity and thermal conduction become increasingly important, and the attenuation rate is deter-

mined by the imaginary part of the vertical wavenumber of the ascending gravity-wave mode. Since the horizontal wavelength

and wave period modify the gravity-wave dispersion relation, they also modify the corresponding vertical wavenumber and670

its attenuation rate. Consequently, waves with different values of λx and λt experience different amounts of dissipation during

upward propagation, leading to the amplitude differences observed in Fig. 6. The dependence on λx and λt can therefore be

understood in terms of the corresponding gravity-wave roots computed by the model, whose imaginary parts determine the at-
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