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Basic study on hierarchical structure of tornado-spawning cyclones and
predictability of tornadoes

Niino, Hiroshi
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Surface and Doppler radar observations, objective analysis data,
high-resolution numerical simulations and ensemble numerical simulations are used to clarify the
characteristics of structures of tropical and extratropical cyclones that spawn tornadoes and/or
gusty winds (hereafter simply referred to as tornadoes) in Japan, the United States, China and
Italy, the structures and environments of various mesoscale disturbances that spawn the tornadoes,
and the mechanisms of tornadogeneses associated the mesoscale disturbances. A new type of a
meso-beta-scale vortex that spawns tornado-like vortices over the sea was found, and a tornado
associated with a quasi-linear convective system and a cyclic tornadogenesis of a non-occluding type

were first numerically simulated. It is also shown that convective available potential energy
incorporating the effect of entrainment gives a useful estimate of a tornado potential associated

tropical and extratropical cyclones.
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