29 2 Vol. 29 No. 2
2005 3 Chinese Journal of Atmospheric Sciences Mar. 2005

211101

Boussinesq

1006 - 9895 2005 02 — 0249 - 10 P435 A
A Numerical Study of Instability of the Mesoscale Perturbation

ZHANG Ming and DENG Bing

Meteorological College PLA University of Science and Technology —Nanjing 211101

Abstract A non-hydrostatic adiabatic and non-viscous two-dimensional Boussinesq model is used to study mesoscale
instability. This paper discusses the mesoscale instability problem as an initial-value problem by numerical experiments.
The results of linear numerical experiments are consistent with ones in using eigenvalue method. The results of non-linear
numerical experiments show that the areas of non-linear instability differ from ones of linear instability. The growth rates
of non-linear instability are less than ones of linear instability. The non-linear effects can make abrupt wave pattern
accordingly can bring non-symmetry of stream function and high concentration of streamline. The some stream function of
non-linear conditions is similar to ones in heavy convection systems.
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Fig. 1 Initial ¥ field. Abscissa is the number of horizontal grid and ordinate is the number of vertical grid similarly hereinafter
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Abscissa is the integration time units h  and ordinate is VE units
a a 90° m s~ similarly hereinafter a o =0° 15° 30° and 45° b a =
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Fig. 3 The space structure of disturbed stream function ¥ for a a =0° b @ =30° and ¢ a =90° after 72 hours integration
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Fig. 5 The space structure of ¥ for transversalwave disturbance a a = 0° and disturbance that propagates horizontally b a = 45° after 80 hours
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Fig.6 The space structure of disturbed stream function ¥ under the nonlinear condition for Ri =0.625 ¢ =2x10"*s~! L =50 km. Here T is the

integration time. a a=0° T=80h b «=30° T=48h ¢ a=90° T=40h
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