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Recent progress in atmospheric numerical modeling and computer technology makes it possible to simulate realistically a

tornadogenesis in a supercell storm, a special kind of a cumulonimbus cloud that develops in a strong-shear environment.

In this paper, our current understanding on tornadoes is briefly reviewed, and then introduced is our recent successful

simulation of a tornado spawned by a supercell storm. The tornadogenesis process as revealed from the simulation is

discussed. Finally, the remaining problems to be pursued in future are suggested.
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Fig. 1: Initial state of the model: (a) Wind hodograph (The
numerals beside the curve show the height in km ), (b)
Skew-T diagram (thick solid and thick dashed lines denote
vertical profiles of temperature and dew point temperature.
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Fig. 2: Time-height cross-section of (a) minimum

perturbation pressure (hPa), (b) maximum updraft

(ms™)and (c) maximum vertical vorticity (s)*.
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Fig. 3: Close-up view of the cloud and vertical vorticity
around the simulated tornado as seen from east at t=4504s.
The size of the view is 8.4 km in the north-south direction
and 2.3 km in the vertical direction. The horizontal line
near the bottom indicates the ground level. Gray and blue
colors show isosurfaces of cloud water (0.1 g/kg ) and
vertical vorticity (0.5s™ ), respectively. Note that only
the clouds in the foreground are shown®.
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Fig. 4: Horizontal distributions of (a) simulated rain water (g/kg)
and northeastward component of the simulated wind at =4504s
at 1 km AGL®. The solid square in (a) indicates the region
shown in Fig. 5. Labels for x- and y-axes are in km. (c¢) and (d)
are those of reflectivity and Doppler velocity as observed by a
mobile Doppler radar in Jetmore, Kansas on 17 May 1995'%!D,
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ZETA(cont) at z=5m, W(shad) at z=200m
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Fig. 5: Vertical vorticity (contoured at 0.01 s™', 0.03s" and every 0.05 s™' between 0.05 s™" and 0.80
s' ) at 5 m AGL between =3900s and 4504s. The updraft region at 200 m AGL is shaded according
to the gray scale in the right hand side. Dashed lines denote each corresponding small vortex that

evolves along the gust front®).
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