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Abstract

To reveal the vertical structure of Meiyu-season severe convection over the island region and its
nowcasting monitoring characteristics, the severe convection event over Zhoushan on July 3, 2026
was analyzed by integrating data from an S-band weather radar, a millimeter-wave cloud radar, a
wind lidar, a microwave radiometer, and automatic weather stations. The results show that the con-
vective cell affecting Shengsi was well organized, exhibiting a hook echo, a V-shaped notch, and a high
echo top; low-level heavy precipitation lasted approximately 20 min and produced a thunderstorm
gale of 23.4 m/s. The convective system affecting Dinghai was relatively weaker in instantaneous
intensity, yet precipitation echoes below 2 km persisted for about 55 min with an accumulated pre-
cipitation of 54.9 mm, indicating more pronounced persistent heavy precipitation. The millimeter-
wave cloud radar clearly documented the evolution of hydrometeor growth in the middle and upper
levels, the downward establishment of precipitation echo columns, the development of mixed-
phase particles, and the weakening of low-level precipitation. The wind lidar observed the transi-
tion from low-level updrafts to strong downdrafts, as well as the downward propagation of high
wind speed regions toward the surface layer, which was roughly synchronized with the abrupt in-
crease in surface wind speed, temperature drop, and pressure rise. Low-level wind direction shifts,
vertical wind shear, warm and moist conditions in the near-surface layer, and the descent of high
wind speed regions provide an indicative value for the nowcasting monitoring of severe convection.
Multi-source vertical remote sensing data can effectively supplement weather radar observations
of cloud microphysics and boundary-layer dynamic structure; however, millimeter-wave attenua-
tion and retrieval errors during heavy precipitation still require comprehensive identification in
combination with multi-source data.
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Figure 1. Locations and schematic of the novel ground-based vertical remote sensing observation instruments in Zhoushan
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Figure 2. S-band radar observations at 19:16 on July 3, 2026: (a) PPI radar reflectivity at 0.5° elevation; (b) velocity; (c, d)

vertical cross-sections of radar reflectivity and velocity along the white line in (a)
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Figure 4. Shengsi millimeter-wave cloud radar observations from 18:30 to 20:30 on July 3, 2026 (0~18 km): (a) reflectivity
factor; (b) radial velocity; (c) spectral width; (d) liquid water content; (€) cloud phase
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Figure 5. Shengsi wind lidar observations from 18:30 to 20:30 on July 3, 2026 (0~3 km): (a) vertical wind speed; (b) horizontal

wind barbs
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Figure 6. Dinghai millimeter-wave cloud radar observations from 19:00 to 20:45 on July 3, 2026 (0~18 km): (a) reflectivity
factor; (b) radial velocity; (c) spectral width; (d) liquid water content; (€) cloud phase
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