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Wave—CISK and the Fast Growth Symmetric Instability

Zhang Ying and Zhang Ming

(LASG, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100080

Abstract In this paper, a quasi—two-dimensional and nonhydrostatic model was used to study the
effect of condensation heating on both the linear and the nonlinear symmetric instability. The results of
numerical tests show that when the Richardson number R/ is smaller than 1, Wave-CISK can stimulate
the fast growth S1. This symmeltric instability propagates toward the warm area, and its growth rate is
1.5 times greater than that with no condensation heating. The development, evolution and structure of
symmetric instability are also affected by the vertical distribution of heating. Monlinear symmetric in-
stability with condensation heating is very similar to the linear symmetric instability in the early period
of the perturbations growing. With growth of the perturbations, the nonlinear interaction increases, and
the symmeiric siruciures are destroyed. The positive circulation is continuously weakened while the
negative one is increased.
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