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The Nonlinear Convective-Symmetric Instability During the Development
of Mesoscale Convective System
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Meteorological College, PLA University of Science and Technology, Nanjing 211101

Abstract The development of nonlinear convective-symmetric instability in the mesoscale convective system is ana-
lyzed by numerical experiments using ARPS (Advanced Regional Prediction System). The results show that, for the
developing process of nonlinear convective-symmetric instability, at the beginning, convection develops, and it pre-
pares the condition for the development of symmetric instability, then, the evolution of symmetric instability makes
the convection systematization, strengthens the circulation and keeps the convection for a long time. There is a posi-
tive feedback between convection development and release of symmetric instability, and accordingly the concept of

the interaction between the physical processes is presented
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Fig. 1 The sounding curve of the central point of model horizon-

tal region in the initial field (T - Inp chart)
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Fig. 2 The absolute momentum filed (dash lines, interval is 5
m e« s ) and the potential temperature field (solid lines, inter-

val is 5 K) after 40 min integration in Expt A
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after 150 min integration in Expt A
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Fig. 8 The average vertical wind (a, b, isoline interval is 0.5 m « s~!) and the average rain water (c, d, isoline interval is 0. 0002 kg «

kg™ 1) for 6 - 7 h integration in Expt A (left panel) and Expt B (right panel)
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