P7.112 Multiple Doppler analysis of the Tsukuba tornado on May 6, 2012

- A supercell tornado in convergence line -
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consistent with those of tornadoes in Ryzhkov et al.

1. Introduction

(2005).
On March 6, 2012, four tornadoes occurred around

The detected mesocyclone and the characteristics of

Kanto-area in Japan. The number of casualties by the

polarimetric parameters suggest that the parent storm

tornadoes was 59 and 978 houses were completely or

of the tornado was a supercell. On the other hand,

partially destroyed. The Tsukuba tornado, the strong-

surface analysis shows that the supercell was collo-

est of the four, was rated at F3 by the Japan Meteoro-

cated with a pre-existing convergence line. In Kanto-

logical Agency (JMA) and the other tornadoes were

area, such supercell tornadoes collocated with pre-

rated at FO-F2.

existing convergence line/zone were reported (e.g.,

Yamauchi et al. (2012) observed the tornado by Me-

Suzuki et al., 2000), but the details of the tornadogen-

teorological Research Institute (MRI) C-band polari-

esis remain unknown. In order to clarify the torna-

metric radar at close range (about 15 km) and showed

dogenesis, multiple Doppler analysis with a dense

that a mesocyclone signature was detected in the par-
ent storm of the tornado and the observed characteris-
tics of polarimetric parameters such as differential re-

flectivity (Zdr) and correlation coefficient (phv) were
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network of radars was conducted.


mailto:esato@mri-jma.go.jp

2. Meso-f3 scale Environment was in the southernmost part of the squall line

In Kanto area, a convergence line which had baro- turned into a super cell about noon, and a tornado
clinicity was made in the morning (Fig.2). From was generated by the supercell at 12:35JST. To be
about 12JST (Japan Standard Time) to 13JST, a precise, the tornado was made in the south of the
squall line which was orthogonal to the convergence triple point.

line passed through Kanto area. Then, a cell which
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Fig.2 Surface temperature modified to sea level. Dashed lines are convergence line and squall line.
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Fig.3 PPI displays of reflectivity with elevation angle of 0.5(MRI C-band radar).
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Fig.4 3D structures of the supercell by dual Doppler analysis (Haneda Doppler radar for airport weather(DRAW)
and Narita DRAW). 3D iso-surface is 25 dBz(reflectivity). Vectors and contours represent velocity and reflectivity
(every 10dBz) along the path of the supercell, respectively.
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Fig.5 PPI displays of reflectivity(left) and Doppler velocity(right)
with elevation angle of 4.8(MRI C-band radar) at 12:40JST.



3. Structure of supercell and tornado

Rear flank downdraft (RFD) was strengthened from
12:12JST, about 30 minutes before the tornadogen-
esis (Fig.4). At 12:35JST, a hook echo formed and
the tornado occurred. The misocyclone associated
with the tornado looked like multiple vortex at
12:40JST (Fig.5).

4. Conclusion

The supercell which spawned the Tsukuba tornado
(F3) had characteristics as follows;
1. The supercell was made in the southernmost part
of a squall line which was orthogonal to a pre-
existing baroclinic convergence line.
2. RFD was strengthened from about 30 minutes
before the tornadogenesis.

3. The misocyclone looked like multiple vortex.
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