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On Interactions among cumulus convections,
vortices and shear flows

Hiroshi Niino
Ocean Research Institute, The University of Tokyo

ABSTRACT

Several interactions among cumulus convections, vortices and shear flows in the atmosphere are
illustrated. Firstly, the dynamics of cumulus convections is briefly explained before a recent study
on a supercell, a special type of cumulus convection that often spawns tornadoes, is presented.

Secondly, mid-tropospheric meso-scale vortices associated with a convective cloud band are introduced,
where convections in the cloud band transported horizontal momentum upward and produced a strong
mid-tropospheric horizontal shear flow, which, in turn, became barotropically unstable to generate
the meso-scale vortices. Lastly introduced is a meso-scale cyclone called “polar low”, which is
considered to develop as a result of a cooperative interaction between a meso-scale vortex and cumulus

convections.
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