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Shallow convection and tropical cyclones formation 

M.S. Permyakov, E.J. Potalova, N.P. Malikova, V.I. Semikin 

V.I.Il`ichev Pacific Oceanological Institute 

690041 Vladivostok, st. Baltiiskaja, 43 

E-mail: permyakov@poi.dvo.ru

In the paper under consider processes of interaction of convective atmospheric boundary layer with a 

source of heat and a background geostrophic stream which can lead to formation of tropical cyclones as 

systems of the closed circulation. Conceptions about a role shallow moist convection in trade winds 

clouds gathering is developed as the important factor of formation of tropical cyclones. Within the model 

of interaction of convective boundary layer caped to inversion and a geostrophic stream in upper 

atmosphere, it is shown that under certain conditions in fields of streamfunctions in a boundary layer and 

upper atmosphere areas of the closed circulation appear. These conditions of formation are determined as 

parameters of similarity including characteristics of atmosphere, a background stream, a boundary layer 

– heights and inversion, intensity and a source of heat extent. Interpretation of the known facts about 

tropical disturbances is given on the base of offered model. Relate heating with sea surface temperature, 

is shown that it strong influence on speed of formation. Through modeling calculations of flows 

development is shown that it essentially depends from heating distribution. Thus the source in the form 

of a plateau shows possibility for formation a narrow ring of the cyclonic wind surrounding area of weak 

anticyclonic movements in free atmosphere. Similar is observed in development of real cyclones also. 

The results of calculations which show formation of such annular vortexes, their disintegration in an 

instability consequence on mesowhirlwinds and merge of the last in one cyclone are discussed. 

Keywords: tropical cyclones, shallow convection, deep convection. 


