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Abstract: During 1-2 July 2024, a regional torrential rain event occurred in Guangxi,
characterized by extensive coverage, large cumulative precipitation, and obvious differences in the

characteristics of the pre- and post-event stages. Using multi-source observational data and ERA5
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reanalysis data, this study conducts a comparative analysis of the circulation patterns,
thermodynamic and dynamic conditions, and topographic effects during the two stages of the
event. The results show that the event comprised two stages: frontal torrential rain and warm area
torrential rain. The first stage, a frontal torrential rain, occurred over northern and central Guangxi
under the joint influence of an upper-level trough, a low-level shear line, and a southwest
low-level jet. In this stage, frontogenetic forcing was pronounced, with boundary layer
frontogenesis playing a dominant role in steering the rainband movement. An east-west squall line
entered Guangxi from Guizhou, featuring a well-organized convective system with a large east—
west extent. The second stage, a warm area torrential rain, occurred over southern Guangxi under
the persistent influence of the low-level jet. Convective systems were continuously triggered along
the coast and then propagated through southern Guangxi, producing a train-echo effect. In this
stage, a dual-jet coupling formed between the boundary-layer jet and the lower-tropospheric jet,
while enhanced pulsations of the southerly boundary-layer jet generated low-level disturbances;
together, these conditions favored convective initiation. Before convective initiation in both stages,
the mid-to-lower troposphere exhibited conditional instability and abundant convective available
potential energy (CAPE), which favored both the development and maintenance of convective
systems. Topographic forcing also played a significant role: in the first stage, upward motion was
mainly generated by orographic lifting of airflow over the windward slopes, while in the second
stage, it was primarily produced by frictional convergence in the boundary layer in front of the
Shiwan Dashan Mountains.
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Fig.1 Spatial distribution of accumulated precipitation from (a) from 20:00 BT 1 to 20:00 BT 2 July,
(b) 20:00 BT 1 to 11:00 BT 2 July, and (c) 11:00 BT to 20:00 BT 2 July during the torrential rain over
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AR 1 H 14:00 1650.7 18.9 14.2 4026.1 11.4
fs 1 H 14:00 3163.3 16.1 275 4253.7 5.2
Hf 1 H 14:00 5885.6 11.2 25.2 4397.1 5.1
JbiE 2 H 08:00 1896.6 3.9 17.0 4409.2 15.3
W 2 H 08:00 1653.0 0.9 25.0 4651.2 2.8
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