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Analyses on a Tornado Event in Front of a Typhoon

He Caifen'’  Yao Xiupingz) Hu Chunlei" Quan Caifengl)
D Ningbo Meteorological Bureau , Ningbo 315012)
2 ( China Meteorological Administration Training Center, Beijing 100081)

Abstract

By e mploying the basic and derived data sets from the products of the new generation Doppler weather radar
and the conventional weather observation data sets, a tornado event in front of a typhoon happened in Gaogiao
town, Zhejiang Province on 25 August, 2004 is synthetically analyzed. The results show that the intensity of
this tornado belongs to the F1 tornado intensity category . And its generation and develop ment has a close rela-
tionship with the strong wind shear in front of the typhoon. The vertical humidity change ( greater in the lower
level and less in the upper level) ,the significant wind vertical shear and the topographic impact play an important
role in the occurrence of the local tornado, though the vorticity and the divergence patterns may not be very es-
sential for the deep convective development . The analysis of the Doppler weather radar output products also indi-
cates that the storm has a life span lasting for more than 3 hours, with its echo top extends the height of less
than 6 km. And the tornado locates on the edge of the strongest echo gradient region near the V-shaped weak e-
cho region which means that the strong updraft contributes most to the tornado. It can be discovered that quite
a few radar products can help show the occurrence of the typhoon, such as the significant hook echo pattern with
60 dBz reflectivity intensity , microcyclone characteristic in the products of storm-relative mean radial velocity

! and so on. But

map in all four volume scans, with a maximum composite shear approaching to 189 x 10~ ’s
the warning time is only twelve minutes in advance of the occurrence of the tornado and the weak microcyclone
has a several-kilometer scale in the vertical direction. Moreover the analysis of the 3- dimentional characteristic of
the tornado reveals that the tornado is neither a typical supercell tornado nor a nomrsupercell one , it is a mixed
tornado of the above two kinds . The tornado may develop while a vortex meets with the cyclonic region resulting
from the wind vertical shear and the ascending area coming from the convergence effect and rotates accelerated-
ly . The tornado develops in the edge of the local vortex source in front of the downdraft while the rotation and
updraft enhance owing to the great wind vertical shear and the effects of the buoyancy and the helicity . There-

fore , the analysis is condutive to the tornado forecast in the future .

Key words : tornado in front of typhoon; wind vertical shear; new generation Doppler weather radar
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