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Abstract

Zhoushan entered the Meiyu period on June 7, 2025, and a heavy rain event accompanied by signifi-
cant severe convection occurred on the 15th, with local thunderstorm gales of magnitude 10~13.
Based on a comprehensive diagnosis using sounding data and ground automatic weather station data,
this study shows that at 500 hPa, Zhoushan was located in the southwest jet area ahead of the trough
on the northern edge of the subtropical high. Shear lines and intense warm-wet advection existed
at 700~850 hPa. The strong low-level southwest jet and surface convergence triggered rapid uplift
of warm-wet air, representing a typical severe convection event forced by low-level warm advection.
Soundings indicated moderate convective available potential energy (CAPE), while the 0~6 km ver-
tical wind shear reached 22.8 m/s, suggesting extremely favorable dynamic conditions. Meanwhile,
strong winds and relatively dry air in the middle layer provided conditions for momentum down-
ward transport and the formation of cold pool density currents. Monitoring data from S-band and
X-band radars revealed typical structural characteristics of the storm, including squall lines, bow
echoes, and low-level gale regions. Cross-sections and three-dimensional retrieved wind fields from
X-band radar illustrated the overhanging structure, weak echo region, and strong updrafts in the
early stage of the storm, as well as the weakening and downdrafts in the later stage. The Zhoushan
Three-Dimensional Storm Real-Time Monitoring and Analysis System captured the rapid descent of
strong echo centroids and the sinking of velocity aliasing areas, corresponding well to the observed
extreme gales, indicating that the gales were caused by downbursts. Notably, even under insignifi-
cant thermal conditions during the Meiyu period, destructive gales can still form in a strong dy-
namic environment. In short-term monitoring and forecasting, special attention should be paid to
signals such as middle-upper-level winds, vertical wind shear, low-level jets and shear lines, over-
hanging structures of convective storms, core descent, and velocity aliasing.
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Figure 1. (a) Precipitation in Zhoushan from 0800 UTC 15 June to 0800 UTC 16 June 2025; (b) Maximum wind gusts from 1400 UTC
to 1600 UTC 15 June 2025
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Figure 2. Synoptic situation maps at 0800 UTC 15 June 2025 (a) 500 hPa; (b) 700 hPa; (c) 850 hPa; (d) 925 hPa
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Figure 3. Sounding diagrams at 0800 UTC 15 June 2025 (a) Hangzhou Station; (b) Hongjia Station
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Figure 4. Zhoushan radar composite reflectivity (a, b, c); echo top height (d, e, f) and 0.5° elevation radial velocity (g, h, i) at
1401 UTC, 1500 UTC and 1512 UTC 15 June 2025
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Figure 5. X-band radar reflectivity and retrieved wind field cross-section in Zhoushan on 15 June 2025 (a: 1459 UTC, b: 1509
uTC)
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Figure 6. Vertical structure of radar composite reflectivity (CR) and radial velocity (V) at 1506 UTC, 1512 UTC and 1518
UTC 15 June 2025
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