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In the course of numerical stationary orographic buoyancy (SOB) wave modelling
in a stratified atmosphere, specific resonance states with narrow sharp peaks were
discovered in the wave spectrum. Locations, relative intensities, and the half-widths
of the resonances are independent of orographic details but depend strongly on the
stratification and atmospheric flow particularities. The resonances appear also in the
wave drag, causing essential modulation of the spectral wave-drag coefficient.

To find out the resonance origin, analytical modelling of SOB wave spectral ampli-
tudes with the simplified two-layer continuous model was carried out. The lower layer
with constant scale heightH and buoyancyN , and with constantly sheared windU(z)
presents troposphere, while the upper layer, starting atz0 = 12 km, with the scale
heightH0 < H, buoyancyN0 > N , and constant windU0 = U(z0), does model
the stratosphere. As it turns out, the SOB wave resonances are a rather common phe-
nomenon in the real stratified atmosphere. They represent the bound stationary pre-
cursors of baroclinic instability, which will arrive in the form of a transient baroclinic
wave, if some critical value of the wind sheardU/dz is exceeded.

Three main parameters tuning the location, the height, and the half-width of reso-
nances, are the positive buoyancy jump∆N = N0 −N at the tropopause, the tropo-
spheric mean wind̄U , and the tropospheric mean wind sheardU/dz. Using the known
dependencies of resonances on these three parameters in the case of simplified linear
model, a parameterization scheme of the spectral wave drag is developed, which aims
on substantial revision of the wave-drag handling in low-resolution NWP and climate
models.


