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A rare severe convective weather event occurred in the history of the Lanzhou Flight Control Area, with
heavy rainfall observed in multiple locations within the region. Hailstones exceeding 10 millimeters in
diameter were recorded at Lanzhou Zhongchuan International Airport, which also experienced its only
mudslide geological disaster since its establishment. Due to a lack of observational data at the time, the
mechanism behind this extreme weather event remained unclear. This paper systematically reviews the
atmospheric circulation during this weather event using ERA5 reanalysis data. It reveals that the interaction
between the upper-level frontal zone in mid-latitudes and the tropical storm from the Bay of Bengal in low
latitudes created a rare synoptic—scale background for widespread severe convective weather activity.
The relatively stable synoptic—scale system provided ample dynamic, instability, and moisture conditions
for the initiation, growth, propagation, and long—term maintenance of mesoscale convective systems.
The train effect caused by convective cloud clusters continuously forming and propagating forward
along the front of the upper—level trough was the primary reason for the extreme precipitation observed
in multiple locations. Within the mesoscale region where the airport is located, strong low-level wind
rotation, significant instability energy, and suitable heights of the 0°C and —20C layers provided favorable
environmental conditions for hail formation. The flash floods generated by heavy rainfall in the upstream
mountainous areas of the airport were the direct cause of the airport mudslide.
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