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Abstract

This study analyzes a convective hailstorm event that occurred in the Liupan Mountains region on
July 22, 2024, using conventional radiosonde data and dual-polarization Doppler weather radar
data from both C-band and X-band systems in the area. This study found that this process was under
the weather background of the eastward movement of the Mongolian cold vortex, the eastward
movement of the plateau low-value system, and the interaction between the typhoon and the sub-
tropical high pressure system, with the atmospheric stratification having strong instability. The
heights of the 0°C and -20°C isotherms were highly conducive to the maintenance and development
of hail within the thunderstorm cell. Both the C-band and X-band radars showed reflectivity and
radial velocity signatures characteristic of a classic supercell thunderstorm. There were significant
differences in the echo characteristics between the C-band and X-band radars. At the same altitude,
the echo intensity of the Cheng’ershan X-band radar is weaker than that of the Guyuan C-band radar,
and neither the triple-body scattering echo nor the sidelobe echo, which are usually used to deter-
mine hail, appear.
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Temperature-Logarithmic Pressure Diagram
Meteorological Station: Yinchuan 53614
20:00, July 22nd, 2024
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( b ) Vertical Potential Temperature Analysis Diagram
Meteorological Station: Yinchuan 53614
20:00, July 22nd, 2024
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Figure 1. (a) Temperature-pressure logarithmic diagram, (b) Vertical potential temperature profile
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Figure 2. Distribution of radar stations
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Figure 3. Comparison of echo characteristics between the C-band Radar at Guyuan Station (a, b, ¢) and the X-band Radar at
Chenger Mountain Station (d, e, f) on July 23, 2024. (a) Basic reflectivity at 00:05 with 0.5° elevation angle; (b) Contour plan
position indicator (PPI) at 00:05; (c) Vertical maximum reflectivity at 00:05; (d) Basic reflectivity at 00:06 with 0.5° elevation
angle; (e) Contour PPI at 00:11; (f) Vertical maximum reflectivity at 00:11
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Figure 4. X-band Radar Echoes from Chenger Mountain. (a) Base reflectivity at 4.3° Elevation at 00:11; (b) Base reflectivity
at 6.0° elevation at 00:11; (c) Echo top height at 00:20
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