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Propagation of planetary waves in the horizontal non-uniform basic flow
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Abstract Although the planetary wave propagation has been studied a lot, most of them were
based on the zonal symmetric basic flow which can't explain the interactions between westerlies
and easterlies. For this reason, the characteristics of stationary and non-stationary wave
propagation in the zonal symmetric and horizontal non-uniform basic flow are researched
systematically in theory. After analyses of the periodic characteristics of wave propagation in
zonal symmetric flow, it is concluded that the period of the ultra-long waves with eastward phase
propagation in westerlies and that with westward phase propagation in easterlies is respectively
more and less than 30 days. And then the spherical wave propagation in horizontal non-uniform
basic flow is theorized from the aspects of the spatial and periodic characteristics of propagation.
Some interesting results are as follows. Stationary waves can propagate through the easterlies
with a weak meridional wind, so the interactions between the Northern and Southern Hemisphere
can be turned out in the view of planetary waves. The direction of propagation is one-way with
strong meridional flow. Zonal wavenumber one wave displays low-frequency feature in low levels

over the Asian-Australian monsoon region.
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Fig. 1

The range of zonal basic flow of wave propagation of different zonal wave numbers is shaded

(a) Stationary wave; (b) Wave with a period of 30 days and eastward phase propagation; (¢) Wave with a period of 30 days and westward

phase propagation. The boundary continuous curves denote reflection, and the dashed lines denote that waves are trapped.
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