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A study on generation and propagation
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A fully compressible, non-hydrostatic, two-dimensional numerical model is used to study
topographically-forced gravity waves. This model includes the mesosphere and keeps sufficient vertical
resolution to characterize the breaking and generation mechanisms of gravity waves in the stratosphere.
The mean flow is initialized by a climatology from CIRA86 at 40N in February. A bell-shaped moun-
tain with 30-km half-width and 1.5 km height is located at the bottom.

The primary wave forced by the bottom mountain propagates into the stratosphere, its amplitude
increasing with height, and breaks in the lower stratosphere. After the wave breaking, significant
wave activity is simulated in the stratosphere. These secondary waves are identified as gravity waves
whose horizontal and vertical wavelengbhs are 3-8 km and 3-20 km, respectively. The phase velocities
arc -1.5 to +4 m/s. Amplitudes of the vertical velocities of the gravity waves are 0.1-0.2 m/s at
the altitude of about 20 k. Several generation mechanisms for the sccondary gravity waves are
considered. The results suggest that the winter lower stratosphere is a wave duct for small-scale

gravity waves.
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