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Abstract: This study is concerned with a nocturnal convective process from the night of the 24th
to the early morning of the 25th Sep., 2017. The meso-B-scale convective system on the south side
of the frontal rainband perpendicular to the quasi-east-west frontal orientation gradually evolved
into a bow echo, which caused short-term heavy precipitation in the middle and lower reaches of
the Yangtze River, accompanied by category 7 thunderstorm gale. From the point of view of the
large-scale environment, there seem no favorable thermal conditions at night. Therefore it is

EFRERPERESTE (41775049) « FESZ RO R REET (CXFZ2022J004) . _EigE XT3 4
WiH (TRJJ202014) A1 “_bBigi < G5 sy ka5 BN 7 S &%
e TV, TEMHEDRERSHI. E-mail:sunmin_angela@126.com



difficult to make a forecast. Observations and numerical simulations are used to analyze the
mechanism. The radar observations show that there is a northeast-southwest meso-B-scale
convective belt, moving in the south-easterly direction, and there are new convective cells being
triggered on its southwest side, which is called lateral back-building propagation. The new cells
then merge into the main convective zone. Another new cell, triggering ahead (southeast side) of
the main convective zone, gradually develops into a northwest-southeast belt and moves to the
northeast, eventually leads to the original main northeast-southwest convective belt gradually
strengthening and finally forming a bow echo. Although the high-resolution numerical model
simulation results deviate from observations in intensity and time, the convective system evolution
processes are very close to the observations. Therefore, the vertical vorticity equation is used to
diagnose the mechanism. The results show that the vorticity tilt term plays an important role in the
lateral back-building propagation. In the early stage of the convection developmert, new cells
generate on the southwest side under the effect of the vorticity tilt term an he main

Besides, the vorticity vertical transport term propagates the i i ard, which is
beneficial to the vertical extension of the main convection. N
main echo due to the effect of the vorticity horizontal
extension height is low, it moves northeastward guidedtbyath -level)wind. Its vorticity
increases during the movement and it aligns into a northwest- east band, which finally leads
to the conversion of the linear main echo dnto the bow echo. TheéSformation of this bow echo
differs significantly from the classical mo s the rear inflow jets in the rear part of the
bow echo. On the contrary, this case is malnly nced by the development of convective
systems within the warm zone and near-surface inflow.

Key words: lateral back-buil , vorticity tilt term, vorticity horizontal
advection term
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(black triangles are the five radar locations, Nanjing, Changzhou, Nantong, Qingpu and Nanhui) and gust
wind (>13.9 m * s™) distribution, form 00LST to 03LST 25 Sep., 2017
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(b) 850hPa
(a) 500hPa Geopolential Ieight and Anomaly al 20LST 24Sep 2017 Red Contour: Equivalent Potential Temperature (K)
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