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Abstract; On 26 July 2018 (shortly for “7 + 26”) and 29 July 2018 (shortly for “7 « 29”), the gust front
formed by the cold outflow caused severe convective weather in the Guanzhong Plain, but their intensities,
moving speeds and impact ranges were quite different. The difference characteristics and main reasons of
the two down-to-hill thunderstorms are analyzed by using the ERAS5 reanalysis data and multiple observa-
tion data. The results show that the “7 « 26” thunderstorm was highly organized, with a long lifespan and

the maximum temperature change of 16 C « h™! within the cold pool, thus resulting in a wide range of
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short-time severe rainfall and thunderstorm gale. By contrast, the “7 « 29” storm was dominated by isola-
ted thunderstorm cells, and the maximum temperature change of the cold pool was 8 C « h™', which only
caused the localized short-time severe rainfall along the Qinling Mountains. The “7 » 26” thunderstorm oc-
curred on the northwest side of the subtropical high, the warm advection development of the middle and
low layers increased the unstable energy, the upwelling movement in Guanzhong Plain and the uplift effect
of the topography of Beishan provided favorable dynamic conditions for the development of thunderstorms
after they moved in. However, the “7 « 29” storm occurred on the south side of the subtropical high and
the downdraft in Guanzhong Plain was not conducive to the development of convection after the storms
move in. The moving direction of the “7 + 26” gust front was opposite to the wind direction in the bounary
layer, but parallel to the average wind direction of the storm bearing layer, which was beneficial to the
convection vertical development. The low-level vertical wind shear strengthened gradually, increasing syn-
chronously with the strength of cold pool in the course of convection development. The movement direc-
tion of the “7 « 29” gust front was the same as the wind direction of the boundary layer, the low-level con-
vergence was weak, and the 0 —3 km wind vector difference was always less than 5 m *+ s~ ' during the
whole process, which was not conducive to the development of convection. The special terrain affected the
movement direction and intensity of the cold pool. The strong southwest outflow during the “7 « 267
process made the cold pool move forward along the southern boundary of the plain in a narrow strip from
southwest to northeast, the cold pool was concentrated and moved fast, and the strong convergence trig-
gered the development of new convection. During the “7 « 29” process, the cold pool spread in the terrain
transition area of the loess tableland, and the outflow of southeast wind and southwest wind split the con-
vection. The intensity of the cold pool was constantly weakened, which was not favourable for the devel-
opment of new convection.

Key words: gust front, cold pool, vertical wind shear, Qinling Mountains topography
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Fig. 6 (a, b) Vertical profile of (a) pseudo-equivalent potential temperature (black contour, unit; K), temperature

advection (colored, unit; 10

> K+ s '), frontogenesis function (blue contour, unit; 107 Kem '+ s '),
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surface wind (wind vector, unit: m « s~ '), divergence (colored, unit; 10°° s~ '), perturbation temperature

(red contour, unit; C) at (¢) 14:00 BT and (d) 15:00 BT 29 July 2018
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