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A NUMERICAL STUDY ON THE NONLINEAR
PROPAGATION OF GRAVITY-WAVE PACKETS
EXCITED BY TEMPERATURE DISTERBANCE

HUANG Chunming ZHANG Shaodong YI Fan
(School of Electronic Information, Wuhan University, Wuhan 430079)

Abstract

By using the spectral allocation method, a fully-nonlinear dynamical numerical
model for the propagation of disturbance in the mesosphere is found. Applying the
newly founded numerical model, the evolution and propagation of an initially given
Gassian wave-like temperature disturbance in a compressible atmosphere were sim-
ulated. The simulation results show that the temperature disturbance excites two
gravity-wave packets soon, one propagates upward and another propagates down-
ward. The energy propagation paths of these two packets are slightly different from
the ray paths predicted by the linear theory. A further numerical analysis indicates
that after 3 hours’ evolution of the initially given temperature disturbance, the dis-
turbance converts entirely to wave motion, and during the conversion, only 79%
disturbance energy is converted to be wave-associated energy.

Key words Spectral methods, Disturbance, Gravity-wave packet
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