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Abstract

In the paper, the mechanism of the interactions of binary tropical cyclones has been
analyzed in the barotropic framework . Through analyzing the nonlinear vorticity advection
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between two idealized cyclonic vortices. the dynamical mechanism of both the mutual cyclonic
rotation and the change of separation distance between two vortices have been revealed . The an-
alytical results show that the advection of one vorticity field by the tangential wind of the other
vortex may cause the Iwo cyclonic vortices to rotate cyclenically around each other and the
interaction of the tangential wind field of one vortex with the vorticity gradient field of the other
vortex may increase or decrease (defined as repelling or attraction ) the separation distance . As
a result . the concept of effects of the critical separation distance (or CSD) of the interactions of
vortex pair is proposed . Only when the separation distance (SD) is smaller than CSD can two
vortices atiract mutually, otherwise they will repel to each other. By the analysis of several

commonly —used idealized model tropical cyclones and composite tropical cyclone, it is found
that the CSD effects may exist in the interactions of binary tropical cyclones and that on the
average the CSD is about 6 — 7 ° latitudes which is in agreement with the synoptical fact that
only when the SD is smaller than 6 —7 °latitudes does the bimary tropical cyclone obviously
attract to each other .

Key words: Binary tropical cyclones; Interaction; Secondary circulation; Critical separation
distance effect .
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