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The Nonlinear Stability and Instability for the Motions of
Atmosphere: Theory and Application

Mu Mu Guo Huan
(LASG, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)

Ahstract ‘This paper is concemed with some recent advances in the study of nonlinear stability and instability problems
in geophysical fluid dynamics by using Casimir method( Amol"d’ s method} . Both quasigeostrophic baroelinic motion and
symmetric stability problem are investigated. An attempt has also been made to apply the theory to the diagnostic study of
the stability and instability of the motions in the real atmosphere. The relationships among the nonlinear stability, the
validily of tangent linear model(TIM), and the magnitudes of the maximum singular values(SVs) are examined.

Key words nonlinear, stability, Casimir method( Amol”d’ s method), tangent linear model ( TLM), singular value
(SV), optimization time interval{ OTI)
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The Buoyant Instability and Viscous Instability
in Natural Convection Boundary Layer

Yan Dachun Zhang Hanxun Tao Jianjun
( The Mechanics and Engineering Science Department of Beijing University, Beijing 100871)

Abstract It was testified that excepting for the inviscous instability located at the inflexion point, there are buoyant
instability and viscous instability existing in buoyancy driving natural convenction boundary layer. Buoyant instability first
appears at the maximum velocity point with increased Grashof number. At higher Grashof number the velocity
disturbances caused by inviscous instability increase rapidly. Then, the Tollmien-Schlichting wave caused by viscous
instability appears at the near wall high shear stress region, and its increment and nonlinear evolvement make the inner
layer turbulent stress increase rapidly to exceed the local viscous siress, and signal the slart of the heat transition in

boundary layer.

Key words natural convection boundary layer, buoyancy driving, heat transition
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