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A NEW CRITERION OF NONLINEAR BAROTROPIC
STABILITY INCLUDING EKMAN FRICTION

Lu Weisong

(Nanjing Institute  Meteorology , N ary ing 210044)

Abstract

A new generalized energy is proposed to act as Lyapunov function and thus a new

criterion of nonlinear barotropic stability containing two inequalities is obtained. One of

the inequalities is that the initial disturbance amplitude is less than a critical value, and

the other is that the frictional coefficient is more than another critical value. The former

adds a strong restriction to the latter, a usual nonlinear stability criterion, thus

denoting that the subecritical instability easily occurs for a finite-amplitude disturbance in

the real atmosphere. The new criterion has greath improved the previous results.

Key words: Subcritical instability, Nonlinear criterion, Generalized energy.
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