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Influences of Dispersion Effects on Momentum and
Heat Transports by the Rossby Waves

Liu Shikuo Huang Wei and Liu Xia
{Deparimens of Geaphysics, Peking University, Brifing 100871)

Abstract

In this paper the influences of dispersion effects on momentum and heat trans-
ports by the Rossby waves are analyzed. It is shown that

(a) The dispersion effects are the basic cause of energy inversion which repre-
sents that the eddies (or disturbances) give up kinetic energy to the mean flow 1n
large-scale motion. The dispersion effects are also absolutely necessary for the eddies
(ro disturbances) to gain kinetic energy from available potential energy.

(b) For the barotropic astmosphere, the sufficient condition of energy inversion
is that the characteristic width L of horizontal shearing, Ouj 0y, of basic flow
is less than the critical widtk L, = |v|/» (» and 7 are the viscosity and dispersion
coefficients, respectively), For the baroclinic atmosphere, the sufficient condition to
transform available potential emergy into kinetic energy of perturbations is that the
characteristic thickness D' of vertical variation, &8/8z, of mean potential tempe-
rature is less than the critical depth D, = |&|/k (% and x are the thermal diffusiv-
ity and dispersion coefficients, respectively).

The linear KdV-Burgers equation which is used to study the variation of basic
flow is solved, too.

Key words: disturbance; Rossby waves; dissipation; dispersion.



