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Numerical Study on Evolution of Frontal Waves and Cyclogenesis

Xiao Qingnong
{Departmen: o f Aimospheric Sciences, Nan jng Universizy, Nan jng 210093}

Zhang Ying and Li Wei
(Air Farce Institute o f Metearology, Nan fng 211101)

Abstract

In this paper, the front is considered as a surface of zero—order discontinuity. In such a way, we de-
signed a shallow water, lwo—layef model in £plane. The model is written in finite differences according
to kinetic energy and potential enstrophy conserving scheme. It is indicated that the evolution of fromtal
waves is selective to the scale of initial disturbance. The synoptic-scale disturbance can be evolved to
large-amplitude frontal wave which is similar to occluded cyclone. When the scale of initial disturbance
is decreased, the amplitude of frontal wave is also ecreased. As @ result, such a frontal wave has shorter
life~time, and ne structure of occluded cyclene. In addition, the evolution depends on Richardson
number Ri. The less Ri is, the more intensely the frontal waves evolve. When a frontal walvc evolves to

an intense state, it 1s similar to a cyclone.

Key words: frontal disturbance; instability; cyclone; numerical study.



