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Observational Investigation of a Tornadic Heavy Precipitation Supercell Storm
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Abstract A detailed analysis of a tornadic heavy precipitation (HP) supercell’s environmental conditions, structure
and evolution is made based on the Doppler weather radar data. routine upper-air and surface observation, and in-
tense automatic weather station observation. The main results are as follows:

(1) This HP supercell occurs in the moderate convective available potential energy (CAPE) and significant ver-
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tical wind shear environment, with high value of low level vertical wind shear and low lifting condensation level
(LCL) at the same time. The moderate CAPE and significant vertical wind shear favor the generation of supercell,
while the high value of low level vertical wind shear and low LCL favor the occurrence of strong tornadoes.

(2) This HP supercell begins to develop when the pre-existing long convective rainbelt widens and shortens,
the mesocyclone first appears in the middle cell of the rainbelt, beginning at 4-km height and then developing upward
and downward. Soon, the mesocyclone also develops in the southern cell of the rainbelt, and gradually the southern
cell merges with the middle cell, forming a strong HP supercell, with a 12-km diameter and 9-km height mesocy-
clone embedded. The vertical vorticity associated with the mesocyclone is 1. 5X10°%? s . The radar echo of this su-
percell successively displays kidney bean, spiral, “S” shapes, and finally evolves into bow echo, lasting more than 2
hours.

(3) The F3 tornado occurs during the “S” shape period. Before tornado touches down, a tornado vortex signa-
ture (TVS) appears in the central part of the large mesocyclone, corresponding to a vertical vorticity value of 6. 0X

1072 7', When the tornado is underway, strong divergence occurs at the storm top above the tornado, with a di-

vergent value of 0. 8 X107% s™!. The mesocyclone that leads to the tornado lasts 2 hours and 13 minutes.

The mechanisms for mesocyclone generation and HP echo revolution are discussed in details.
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Fig. 7 The 0. 5° (a) and 2. 4° (b) elevation reflectivity, 1. 5° (¢) and 6. 0° (d) elevation radial velocity at 1132 LST 30 Jul 2005 from

Xuzhou CINRAD-SA radar. The arrows represent the tornado positions
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Fig. 8 The 2. 4° elevation radial velocity (a) and reflectivity (b) at 1150 LST 30 Jul 2005 from Xuzhou CINRAD-SA radar. The arrows re-

present the original mesocyclone positions, the small black circle indicates the new mesocyclone position
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Fig. 9 The 1. 5° elevation radial velocity (a) and 0. 5° elevation reflectivity (b) at 1256 LST 30 Jul 2005 from Xuzhou CINRAD-SA radar.

The double arrows represent the positions of the mesocycolone associated with comma head of the bow echo
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Fig. 10 The evolution of 0. 5 “elevation reflectivity greater than 45 dBZ for the heavy precipitation supercell occurring on 30 Jul 2005 in

northern Anhui Province. The small yellow circles represent mesocyclones, the arrow indicates the front-flank or rear-flank inflow)
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