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Abstract

Objective: To enrich case-based studies of severe thunderstorm events at airports in the Ningbo
region, improve the diagnostic framework for thunderstorm gale weather at Ningbo Lishe Airport,
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and provide practical references for enhancing aviation safety and operational efficiency under
similar extreme weather conditions. Methods: This study conducts a diagnostic analysis of the event
based on ERAS reanalysis data, surface automatic weather station data from Zhejiang Province, Au-
tomatic Weather Observing System (AWOS) data from Ningbo Airport, and Doppler weather radar
data. Results: The event exhibited a multi-scale circulation configuration characterized by an up-
per-level trough, mid- to low-level southwesterly jet moisture transport, and moisture supply from
a typhoon circulation. The local environment featured low-level convergence, upper-level diver-
gence, and a surface convergence line, providing favorable dynamic lifting conditions. The K-index
reached 31°C, and CAPE values peaked at 946 J/kg, indicating a warm-moist lower atmosphere and
a dry-cold mid-to-upper troposphere, with sufficient convective instability. Conclusions: This event
was a remote precipitation process associated with a typhoon interacting with an upper-level
trough. The synergistic configuration of dynamic forcing, moisture supply, and atmospheric insta-
bility provided favorable conditions for the development of severe convection.
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Figure 1. Spatial distribution of (a) event precipitation and (b) maximum wind gusts in Ningbo City
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Figure 2. Base reflectivity factor from Doppler weather radar in Ningbo City
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Figure 3. Minute-by-minute precipitation and moving average curve from the AWOS at Ningbo Airport
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Figure 4. Synoptic circulation at 08:00 on 14 June 2025 at (a) 500 hPa, (b) 700 hPa, (c) 850 hPa, and (d) 925 hPa (red solid
lines indicate troughs and shear lines; black box indicates the study area)
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Figure 5. Moisture flux (vectors) and moisture flux divergence (shaded) at 850 hPa at 12:00 on 14 June 2025 (purple lines
indicate the 5880 gpm contour at 500 hPa; *“ 6 ” denotes the position of Typhoon “Butterfly”)
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Figure 6. Time-height cross-section of (a) vertical velocity, (b) vorticity, and wind field at Ningbo Airport from 08:00 to 20:00
on 14 June 2025
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Figure 7. Surface wind field at 14:00 on 14 June 2025 (red solid line indicates the observed convergence line at 14:00; red
dashed line indicates the previous position of the convergence line; red triangle indicates the location of the airport)
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Figure 8. T-Inp diagram at Hangzhou Station at 08:00 on 14 June 2025
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Figure 9. Distribution of K-index at (a) 08:00 and (b) 14:00 on 14 June 2025
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