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VR(s) max.| min. |max.| min. |max. | min. | max. | min. |/max.| min. {[max.| min. /max. | min. {[max.|min.

-2.2|-21.9/-0.5(-47.7| 7.0 |-21.2| 5.7 |-24.1]10.8|-23.8/12.8|-18.7| 4.7 |-13.7| 4.7 | -8.0
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LST 0604 0612 0619 0627 0634 0642 0649 06:57
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ABSTRACT

Atornado touched down at Hsin-Hua district in Tainan at 0630 LST on 20 July, 2015. More than 20 houses
were damaged and severe agricultural damages, especially at Sun-Jao, Chih-Yi, and Dong-Rong villages. Based
on damage survey, it shows the track was almost in north-south direction along freeway 3. The track length was
about 9 km and lasted for about 15 minutes with average speed ~12 m s~%. The synoptic condition has shown a
low pressure center located near the Hai-Nan Island and strong southerly wind brought the warm moist air from
South China Sea into Taiwan Strait area. The upper level (300 hPa) wind showed an anti-cyclone over the top
of Taiwan area. In addition, the location of this case is right below the upper level diffluent area where is much
favorable for severe convection to develop. The Mar-Kong sounding has shown strong low level wind shear
and veering hodograph indicated an unstable atmosphere for severe weather to develop. A large area of
convective cells located over the ocean at southwest side of Taiwan was observed from Chi-Gu radar. The cell
that produced this tornado appeared near the Tainan coastal line. As soon as this cell made landfall, the intensity
of mesocyclone greatly strengthened and the hook echo was evident. The maximum shear vorticity estimated
is about 37.26 x 103s™%. Based on our analysis, the outflow boundary from the back (southwest) side played an
important role left the air upward and then triggered the tornado. According the past studies, tornadoes mainly
occur at the leading portion of Mei-Yu fronts. However, the synoptic set-up is quite different in this case. The
width of tornado damage path is generally broader compared to the previous cases based on the damage survey.
The vertical profile of radar echo indicates the system is very similar to “mini supercell” type structure, i.e.
hook echo, weak echo region, and intense mesocyclone (slightly weaker than typical supercell). It horizontal
and vertical dimensions is compatible but smaller than supercell. This study provides the first study of mini-
supercell tornado in Taiwan area.

Key Words: Mesocyclone, Outflow boundary, Tornado, Damage survey, Hook echo, Mini-supercell
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