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Abstract: The complex terrain of the hilly and mountainous regions in Fujian Province gives rise
to diverse hail cloud structures, notably isolated convective cells and squall lines. In this study we
address the lack of comparative research on the microphysical characteristics of these two types of
hail-bearing convection. Based on a persistent severe convective event that occurred in March
2023 over the hilly terrain in the southeastern coastal regions of China, we comparatively analyze
the surface spectral characteristics of precipitation particles associated with isolated cells and
squall-line systems by using the S-band dual-polarization radar data and the observations of
surface precipitation particle spectra. The results show that the isolated convective cells during the
concentrated hailfall stage exhibit larger particle sizes, more complex spectral structures, more
pronounced fluctuations in total particle number concentration, and greater dispersion in the
velocity and size spectra. All these features indicate that the internal ice-phase processes are even
more vigorous in this stage. In contrast, squall-line convection is characterized
hailstones, a relatively high concentration of small raindrops, and simpler spget

accompanied by narrowing spectral width and reduction i
precipitation process is further divided into four distinct stages, ing markedly different
i f the microphysical

ort for short-time

spectral characteristics. These findings could enhance thefundegstandi
processes of isolated and squall-line hail clouds and provide\sciefitifies s
nowcasting and hail suppression operations.

Keywords: hail clouds, raindrop spectra, precigitation particle spectra, microphysical

characteristic, velocity-diameter spectra
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Fig.1 Composite reflectivity of radar corresponding to the hailfall time at (a) Shicheng Station at 16:07 BT
22, (b) Guangze Station at 22:31 BT 22, (c) Shunchang Station at 09:01 BT 23, and (d) Yongding Station at
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Fig.2 Dual-polarization radar echo characteristics at 0.5 “elevation corresponding to the hailfall time at (a—d)
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