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ON THE STABILITY OF THE AXISYMMETRIC VORTEX
WITH THE NEGATIVE VORTICITY REGION

By Hirohiko IsHiRAWA and Yasushi MITSUTA

Synopsis

According to the recent analytical studies of mesometeorology, it becomes obvious that the
nearly axisymmetric vortices such as the tornadoes and the severe convective meso cyclones are
sometimes superposed by non-axisymmetric disturbances. This phenomenon has been also simulat-
ed in the laboratory experiments and is called ‘multiple vortex phenomenon’. The similar non-
axisymmetric disturbance has been found in the Typhoon vortex.

Several attempts have been made to explain this phenomenon theoretically. However, the
instalibity of the disturbance of azimuthal wavenumber two has been rather uncertain. In the
present study, the stability of the axisymmetric vortex is examined. The basic vortex is postulated
to have a negative vorticity region just outside the radius of maximum tangential wind velocity.
Using this model, it is verified that the disturbance of wavenumber two could be destablized. And
this result is compared with the elliptical eye wall of the Second Miyakojima Typhoon.
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Fig. 1. Schematic drawing of the tornado cyclone containing two tornados and accompanying
tornado damage paths (after Agee et al., 1976).
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Fig. 2. The pressure deviation (a) and the distribution of the rainfall intensity
(b) relative to the rotating eye wall. (After Mitsuta et al. (1973))
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Fig. 3. Snow’s (1978) model profile, (a), and his result showing the hysterisis effect, (b).
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Stability diagram of various wavenumbers. Abscissa is the width of the
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Table 1. Six cases when the pressure oscillation was found by Yoshizumi (1974).

! Double
Typhoon ]Weather Station |amplitude of|  Period Remarks
oscillation
| . .
i . Maximum amplitude occured near
| p
T5612 ; Naha 6.5mb 20 min the margine at the eye wall.
T5714 . Miyakojima | 3.5mb 15 min
s L : Maximum amplitude occured at
T 5905 Ishigakijima 2,5mb 30 min just outside its eye.
T5914 Miyakojima 2mb 15 min
T 6314 Ishigakijima — 20~30min | Elliptical eye was reported.
T 6405 Miyakojima 2mb 1 hour Elliptical eye was reported.
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