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Abstract

Atmospheric vortices have been classified either according to
their horizontal dimensions or to their maximum windspeed. For
the purpose of reclassifying them, taking both horizontal dimensions
and maximum windspeed simultaneously into consideration, these
vortices were located on a maximum windspeed versus diameter
diagram (Fig. 1). :

When the subtropical mesocyclone of 1 September 1960, which
formed over tropical waters and hit Japan the next day (Fig. 2),
was placed on this diagram, it was found that the storm in question
was located on the border line between the tropical depressions and
the mesocyeclones.

The mesocyclone was accompanied by arc-shaped echoes around
the center and by a curved echo band in the eastern sector far from
the center (Fig. 3). The area of composite mesohighs was accom-
panied by an echo band (Fig. 9). The pressure field of the storm
was characterized by a funnel-shaped profile superimposed by an
excess-pressure figld of the marked mesohigh with a pressure-jump
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line along its progressive side (Figs. 6 and 7). Due to the fact that
most of the squall-line activities took place in eastern sectors of the
storm and that the cloud mass encireling the storm center did not
grow to the cirrus level, it was characterized by a strictly asymmetric
structure (Figs. 8 and 11).

A three-dimensional analysis of the wind field was made by
making use of the existing techniques of time-to-space conversions
and interpolation for the construction of vertical space cross-section
and constant level charts. Results showed that the subtropical meso-
cyclone was characterized by an overall mass inflow which was about
five times larger than that of a large thunderstorm, while it was only
about one fifth that of a mature hurricane such as Herricane Daisy
of 1958 (Fig. 14).
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Fig. 1. Characteristic dimensions of meteorological disturbances. The possible
range of their maximum windspeed and circulation diameter is outlined for
each disturbance. The mesocyclone on 1-2 September 1960 is located on the
border line between mesocyclones and tropical depressions.
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Fig. 2. Surface map for 2100 JST (135E meridian civil time, 1200 GCT)
1 September 1960. Included in the figure are the 2100 JST pesition
of Typhoon Fay, 28-31 August, Typhoon Della, 26-30 August, and
mesocyclone, 31 August-1 September 1960. :
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Fig. 3. Hourly composite rzdar pictures for the period 1400 JST 1 September
through 0100 JST 2 September. The areas of apparent ground clutter
are hatched in order to show the precipitation area more distinctly.
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Fig. 4. Echo velocities in knots superimposed upon an echo chart for 0000 JST
2 September 1960. The upper diagram gives the velocity profile along the
line PQ through the mesocyclone center, :
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Fig. 5. Positions of the mesocyclone center and the pressure-jump line at
three-hour intervals between 1200 JST 1 September and 0600 JST
2 September 1960.
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Fig. 6. Change in meteorological elements reduced from the recorded traces
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Fig. 9. Stream line field in the subcloud layer at 0000 JST 2 September 1960.
The horizontal dimensions of the mesocyclone are compared with
those of the tornado cyclone of 11 April 1965 over Michigan.
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Fig. 10. Upper-air wind patterns at 1, 3, 7, and 12-km levels at 0000 JST 2
September 1960. The area of windspeeds above 20, 30, and 40 kt
are stippled with graduated denser stippling.
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Fig. 11. Vertical cross section of interpolated winds aloft along the track
of the mesocyclone. The direction of the wind arrows in the
figure were plotted relative to the heading of the mesocyclone, the
north-northeast which is shown in the 90 degrees direction
(horizontal direction) in the figure. Letters D and C in the figure
denote the areas of divergence and convergence, respectively.
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Fig. 14. The total inflow into the mesocyclone and Hurricane Daisy
of 1958, computed as a function of the radii from their cen-
ters. For purposes of comparison, the inflow of a unit thun-
derstorm defined in the text is also included in the figure.
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1345GMT 23 APR 1968

Fig. 15. The subtropical mesocyclones developed over the Sahara Desert on 7 July
1968 (above), and the one in the Atlantic Ocean on 23 April 1968 (below).
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