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Abstract: To understand more about the diversities of thunderstorm gust fronts, based on Doppler radar
data from Tianjin and Cangzhou, wind profiler radar data from Xiqing and Huanghua, Tianjin Meteoro-
logical Tower, surface observations data, as well as VDRAS data, this paper comparatively analyzes the
causes and correlation of two consecutive gust fronts that occurred in the Bohai Sea Bay on 10 June 2016.
The results show that the structures are quite different between these two gust fronts. For the first gust
front (GF ] ), the near-surface meso-y scale vortices tended to appear along the leading of GF | , and the
strong southwesterly warm-humid air flows from boundary layer and lower-level were transported to the
thunderstorm along GF | . For the second gust front (GF [[ ), dynamic structure was characterized by two

strong inflows. One was boundary layer rear northeast inflow at 150— 750 m height, another strong southwest
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inflow was at 990—2190 m height. The two inflows induced two separated vertical clockwise circulations
at the front and rear of GF [[. The configuration of cold pool and low-level vertical wind shear played an
important role in formation and maintenance of these two gust fronts. The strength of cold pool at the rear
of GF [ is relatively weak, and the 0—3 km vertical wind shear was stronger than the propagation speed of
cold pool. The thunderstorm inclined to a stratiform cloud structure, which was not conducive to further
development. Comparatively, for GF 1[I, the cold pool developed stronger, the propagation of cold pool
was more than the 0—3 km vertical wind shear, thus the updraft in the thunderstorm was more vertical,
resulting in intensified storm. Meanwhile, the interaction and inherent correlation between meso-y scale
vortex and cold pool were also obvious. Due to the collision of meso-y scale vortices, strong low-level con-
vergence and updraft occurred between the two front gusts. Moreover, the consolidation of the two cold
pools aggravated low-layer instability, which increased the rotation of the upper and lower layers, and

formed strong horizontal vorticity, finally leading to the rapid strengthening of convective storm and evolu-

tion into bow echo.
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Fig. 1
maximum wind speed in Bohai Sea Bay from

14:00 BT to 23:00 BT 10 June 2016

(gray shaded: topography, % : Wind Profiler, -+ Doppler

Radar, A: Tianjin Meteorological Tower; green font:

the first gust front, red font: the second gust front)
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Fig. 2 Variations of surface pressure, temperature, dew point temperature

and wind from the automatic weather observations at (a) Xiging Station and

(b) Huanghua Station on 10 June 2016
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occurrence time of the maximum wind speed, green and red dashed lines:

the time of the first and second gust fronts passing by, respectively)
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Table 1 Variations of environmental parameters at Beijing Sounding Station
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velocity cross-section along the direction of 330° for Tianjin Radar at 18:18 BT 10 June 2016
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Tianjin Meteorological Tower from 18:00 BT to 19:30 BT 10 June 2016

(a) horizontal wind, (b) temperature, (c) relative humidity
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(¢) radial velocity cross-section along the direction of 105° for Cangzhou Radar at 21:42 BT 10 June 2016

(in Fig. 6a, red dashed line: the second gust front, the same below)
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