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Abstract
Based on conventional observation data, densely-distributed automatic weather station,
Doppler weather radar data and ERAS reanalysis data, the mesoscale cause of a rare extreme
thunderstorm gale in Central area of Jilin Province on the morning of September 9,2021 was

analyzed in detail. The results showed that: The squall line system that produced thunderstorm
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was formed by the deep northeast cold vortex and the large-scale frontogenesis at the tail of the
cold front. The strong dry air in middle layer and the temperature decreasing rate closed to dry
adiabatic below the inversion layer were conducive to the generation of severe wind. The
existence of dry and warm cover leaded to rapid enhancement of low-level warm and humid air,
and the CAPE value was more than 1600 J.kg™ near the moment, which were conducive to the
stratification becoming extremely unstable in a short period of time. The average wind speed in
the entrainment layer was above 20 m.s™, and the downward momentum transfer was beneficial to

the enhancement of ground wind speed. The extreme thunderstorm gale occurred

vortex in the tail front of squall line after fracture, but the causes of severe wi

pressure dropped sharply, the temperature rose sharply and the min
was caused by the strong sinking divergent airflow (cold p‘ tflow) IMfront of the squall line
accelerating into the vortex under the action of strong southe rfTow, the convergence

updraft was rapidly enhanced. It was significantly different from the“extreme thunderstorm gale

caused by the strong sinking divergent airflo

nearby Nongboyuan Station and Changchun Station.
Key words: extreme thunderstor&cﬂall Iin?;
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Fig.1 The monitori of severe convection in Jilin Province from 08:00 BT to 20:00 BT on September 9,2021

(a) and the geographical location diagram of some meteorological stations in Changchun City (b))
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Fig.2 Minute-level Changes of ground meteorological elements at 54161 of Changchun Station (top), E1016

of Jilin Nongda Station (middle) and E1013 of Nongboyuan Station (bottom) on September 9, 2021
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Fig.3 High-altitude (a, b) and surface situation (c, d) fields at 08:00 BT and 11:00 BT on September 9, 2021
(The high-altitude situation map at 11:00 was derived from ERA5 reanalysis data, and the rest were recording

data)
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(The red dot in the picture was Changchun City; The blue and black contours were 500hPa height field and sea
level pressure field, respectively, unit:gpm; The red dotted line was 850 hPa temperature field, unit:<C; The black
wind direction bar was 925 hPa or surface wind field; The green solid line was 925 hPa dew point temperature,
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Fig.6 Reflectivity factor at 1.5 <elevation (al,a2), basic radial velocity at 0.5 <elevatio

echo profile (c1,c2) and radial velocity profile (d1,d2) at 10:35 BT and 10:45 BT of C-band radar at Changchun

Station on September 9
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