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Analysis on a Severe Tornado Process in Hainan Triggered by Supercell
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Abstract: A case study of an EF2 tornado that occurred in Wenchang, Hainan on 5 June 2016 was carried
out by using observation data, automatic weather station data, Haikou Doppler radar data, wind profile
data and 2G high resolution visible cloud images of Fengyun Meteorological Satellite. The results showed
that: (1) This tornado was triggered by a supercell, corresponding to the edge of subtropical high, front
of trough at 500 hPa, shear line at 850 hPa and the south side of ground thermal low. The favorable envi-
ronmental conditions for the developing of the supercell were the significant increase of vertical wind shear
in 0—2 km and the lower lifting condensation level, both caused by sea-land breeze, and the quick increase

of CAPE with solar radiation heat. (2) Both the meso-§ scale convergence line (sea-breeze front) and the
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outflow boundary of thunderstorm triggered and enhanced the developing of the supercell, which was on
the east side of eastward squall line, spreading from east to west along the meso-8 scale convergence line,
and in contrast to the average wind direction of the storm bearing layer, that is, back-propagating. Some
characters of the supercell including hook-shaped echo. high-level echo overhang, meso-cyclone and small
scale severely shear (similar with TVS) were observed. The middle meso-cyclone tornado funnel cloud was
generated during extension strengthening, touchdown to low level. The tornado reached its strongest stage
during the time of the small scale shear developing both upwardly and downwardly from the middle level.
Tornado occurred at the maximum gradient area of weak echo reflectivity of low level. (3) The merge of
sea breeze front line and sinking air outflow border of supercell, generated the breeze front located in the
south of supercell, and finally a horizontal vorticity tube formed from east to west orientation. A upright
vorticity tube twisted when the horizontal tube met the updraft near the weak hook-like echo, forming a
low-level meso-cyclone. The breeze front located in the south of supercell met with eastward moving gust

front, and the boundary layer convergence was enhanced, favoring low-level meso-cyclone to gain the

stretch rotating acceleration, and eventually tornado formed.

Key words: west-moving supercell, tornado, back-propagating
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Table 1 Tornado survey in Hainan Province in 2004 —2015
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Fig. 1 Tornado falling area in Hainan Province,
during 2004—2015
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Fig.2 Video screenshots of tornado in Wenchang, Hainan on 5 June

2016 (a; —as), tornado path (b) and pictures of its damages (¢, , c3)
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Fig. 4 The 2 min average wind direction and wind speed of Hainan automatic weather

station network and 2G high resolution visible cloud image of FY satellite (a,c,d) and

1 h class gale wind direction and wind speed of Hainan automatic weather station

network at 15:00 BT (b) 5 June 2016

(Single solid line stands for the boundary of outflow of thunderstorm, double solid line stands for

convergence line of meso-B scale sea-breeze front, and triangle stands for location of the tornado)
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Fig.5 The 0.5° elevation reflectivity of Haikou Doppler Radar on 5 June 2016 (a,15:02; b, —by,,

14:19—15:27) and vertical cross-section diagram of Line ab on Fig. 5a (¢)
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Fig. 6 The 1.5° elevation reflectivity (a,, as;, a;, a;, unit; dBz) and mean radial velocity (a,, a,, as» as, unit: m+* s ')
of Haikou Doppler Radar at 15:02 BT—15:21 BT June 2016, the vertical cross-section diagram of mean radial
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(The arrow stands for the location of hook-shaped echo, circle stands for the location of meso-cyclone)
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