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Simulation of the middle atmosphere in the framework of a global climate model requires to take the effect oro-
graphic gravity waves (OGWs) into account. This is usually done in terms of a parametrization of the OGW drag.
Current parametrizations handle this problem independently from boundary-layer turbulence, and neglect the tur-
bulent diffusion and energy deposition associated with the OGW drag. Therefore, we have revisited the classical
scheme for OGWs by N. McFarlane and studied the consequences of a consistent scale interaction between pa-
rameterized OGWs and all other scales (resolved large-scale flow, boundary layer diffusion, and parameterized
non-orographic GWs, NGWs) using a mechanistic GCM. We find that the circulation in the middle atmosphere is
quite sensitive to these details of the OGW scheme. In particular, the vertical diffusion induced by saturation of
OGWs has a considerable impact on the polar night jet, both by the diffusivity itself and by the secondary effect
due to an upward shift of the breaking levels of NGWs. In turn, these changes affect the summer mesopause re-
gion by the Interhemispheric Coupling mechanism. The damping of OGWs by boundary layer turbulence and the
energy deposition by OGWs are found to be of minor importance for the simulated climatology.



