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Analysis of the causes of gale and radar characteristics of
“4-19”squall line in Yulin

ZHANG Rongjing, LI Xiuchang, PENG Wujian, LIN Quelue, LU Qiulin
(Yulin Meteorological Bureau, Guangxi Yulin 537000, China)

Abstract: Based on data from automatic weather stations, conventional observations, ERAS reanalysis data,
and dual-polarization radar data, the squall line event in the Yulin warm sector that occurred on April 19, 2023
was analyzed. The results show that: (1)The squall line event occurred under the influence of the upper-level
shortwave trough, low—level shear line, and surface inverted trough front, indicating it is a moist convective
squall line. (2)The dynamic effect of the mid—level shortwave trough, in conjunction with the warm and moist
environment in the lower levels, played a significant role. The front within the inverted trough was the key system
triggering severe convective weather. During the mature stage of the squall line, influenced by the mid—to upper—
level shortwave disturbance, the squall line detached from the front and rapidly developed towards the warm
sector. (3)This warm sector squall line event exhibited typical characteristics of a squall system. A cold pool
formed behind the squall line, and the density currents associated with the cold pool generated strong
thunderstorm outflows. As a result, Yulin experienced gale above magnitude 10 on the Beaufort scale in multiple
locations ahead of the cold pool. (4)The radar echoes exhibited characteristics of severe thunderstorm gale, such
as bow echoes, velocity aliasing, and rear inflow notches. The dual—polarization parameters showed a decrease in
the Zyz (differential reflectivity) maximum values with height, indicating a narrowing echo band with good echo
uniformity (CC>0.9). Both Zyz and Kpe (specific differential phase) showed the presence of a narrow band of
maximum values along the leading edge of the squall line.

Key words: warm sector squall line ;strong winds ; environmental conditions ; dual—polarization radar echoes



