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Formation Mechanism of the Elliptical Eyewall in Typhoon Herb
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An elliptical eye was observed in Typhoon Herb during its passage around the Sakishima Islands on 30-31 July 1996. We considered
that this elliptical eye could be caused by a dynamic instability due to the radial shear of tangential flow. To examine this possibility,
the linear stability analysis for three-dimensional perturbations was performed using the asymmetric balance model in which the basic
flow was based on the observed surface wind. Results show that the unstable mode appears with wavenumber two perturbation,
which is valid for the asymmetric balance model. Especially, the largest growth rate of the perturbation with wavenumber two is seen
for the perturbation with three-dimensional structure, which is very close to two-dimensional structure. The eigenmode structure of
streamfunction, vertical velocity and the rotation period of wavenumber two perturbation are in good agreement with the observations.
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Fig.1 Radial profiles of basic flow: tangential flow
(solid line) and vertical vorticity (dotted line).
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Fig.2 Eigenfrequency (left) and growth rate (right) of
perturbations with wavenumber one and two as a func-
tion of a. (1), (2) and (3) indicate the most, the second
and the third mode, respectively.
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Fig.3 Eigenfunctions of streamfunction and vertical ve-
locity for the most unstable mode: (left) streamfunction
for m=2, a=0.005 and (right) vertical velocity for m=2,
a=0.005.
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