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Figure 9. Relative Root-Mean-Square (RMS) differences in the perturbed horizontal velocity u, vertical velocity w, and temperature per-

turbation T between the selected solution (δ = 16.62× 10−6 s−1) and the remaining solutions corresponding to different values of the

imaginary frequency shift δ. For each altitude, the relative RMS difference is computed over the entire simulation time interval by dividing

the RMS difference by the RMS value of the corresponding field of the selected solution over the same time interval.

7 Conclusions

We designed a numerical model for solving the linearized gravity-wave equations using a multilayer method, which is freely715

available as open-source code at https://github.com/AlexandruDoicu/Gravity-Waves. To decouple the hydrodynamic equations

for the neutral atmosphere from the ionospheric equations, which are coupled through ion drag, we adopt a fast field-aligned

diffusion approximation. This approximation may be viewed as a generalization of an approach originally proposed by Kloster-

meyer (1972).

To solve the linearized equations, we employ (i) global matrix methods based on matrix exponentials and (ii) scattering720

matrix methods to determine either (a) the amplitudes of the characteristic solutions or (b) the grid-point values of the state

vector. Ascending and descending wave modes are identified according to the criterion that the real parts of the eigenvalues

of the characteristic equation for ascending modes are smaller than those for descending modes (or, equivalently, that the

imaginary parts of the vertical wavenumbers are smaller). Global matrix methods using the scaling matrices (36) and (37)

require the classification of ascending and descending modes only at the lower and upper boundaries, whereas scattering matrix725

methods require an explicit determination of the mode type at every altitude. The model is devoted to solving the linearized
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