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The movement of tropical cyclones (TCs) is known to deviate from its steering flow, which has
been labelled as propagation. Tt has been proposed, based on barotropic model studies, that the pair
of counter-rotating gyres that resubt from the interaction between the environmental flow and the
vortex circulation is responsible for the propagation. This study attempts to verify this hypothesis
using the analvses from the Tropical Cyclone Motion Experiment conducted over the western North
Pacific in 1990 and to propese a coherent theory of TC motion based on barotropic dynamics, -

The results suggest that gyres cannot be idemified in some of the cases studied. This is
consistent with other modelling studies that demonstrate the masking of such features when the
environmenta! vorticity gradicent is significant. For ihose cases in which gyres are found, their
orientation appears to bear no systematic relationship with the propagation vector. This suggests
that other factors must be present to steer the TC.

To study funther the asymmeltric flow associated wiilh the TC, a Fourier analysis is applied.
While an azimuthal wavenumber-1 (WN-1), i.e. the pair of counter-rotating gyres, appears in most
cascs, its amplitude can diminish relative 10 the WN-2 flow especially when the TC is about to
recurve. This demonstraies the importance of the latter in cerain situations. A further analysis on
the cnergetics of the flow suggests possible cnergy exchanges among the various wavenumber
compenents and the environmental flow. [t is 1herefore Tivpothesized that other wavenumber
components may alse contribute towards the propagation process. Verification of such a hypothesis
is made by computing thie various (erms in the vorticity equation. Based on these results, a theory of
TC metion with only baratropic dvaamics is proposed.
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