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Abstract

Based on surface-station observations, radiosonde data and ECMWF reanalysis datasets, a diagnos-
tic analysis is performed on a sudden local severe thunderstorm event at Ningbo Lishe International
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Airport on 9 April 2026. The results show that this convective event was triggered by the coupling
of a short-wave trough at 500 hPa, multi-level south-westerly jets in the middle-lower troposphere
and a surface cold front. A vertical pumping structure characterized by low-level convergence and
upper-level divergence was formed, providing strong ascending motion for convection develop-
ment. Abundant warm-moist water vapor transported by the low-level jet converged and accumu-
lated over the airport, and an unstable stratification with dry upper layers and moist lower layers
supplied sufficient convective energy. This event was an isolated meso- and small-scale convective
cell with high suddenness. The eastward-moving speed of the cloud cluster was remarkably faster
than predicted by numerical models, indicating obvious deficiencies of global models in forecasting
nocturnal local convection under weak synoptic forcing. Through systematic analysis of circulation
patterns as well as dynamic, moisture and thermal physical fields, identification criteria for severe
convection in spring at coastal airports are summarized. The findings can provide a reference for
the nowcasting of severe thunderstorms at civil aviation airports in East China.
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Surface analysis: sea level pressure (solid, hPa) + dew point (dashed, ° C) + 1000 hPa wind, 17:00 BJT 9 April 2026 (2026-04-09T09 UTC)
(SLP derived from 1000 hPa height and virtual temperature)
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Surface analysis: sea level pressure (solid, hPa) + dew point (dashed, ° C) + 1000 hPa wind, 20:00 BJT 9 April 2026 (2026-04-09T12 UTC)
(SLP derived from 1000 hPa height and virtual temperature)
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Figure 1. Surface Weather Maps at 17:00 (Top) and 20:00 (Bottom), 9 April
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Figure 2. Weather Maps at 500 hPa (Top), 700 hPa (Middle) and 850 hPa (Bottom), 20:00, 9 April
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Vertical profile of divergence over Ningbo, 20:00 BJT 9 April 2026
(UTC 2026-04-09T12, 3X3 grid-box average near Ningbo, 1000 - 100 hPa)
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Figure 3. Vertical distribution of high and low level divergence field over Ningbo area at 20:00, 9 April 2026 (unit: 1075 s71)
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850 hPa relative vorticity (X102 s™1) and wind 2026-04-09T12 UTC (20:00 BJT)
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Figure 4. Vorticity field at 850 hPa at 20:00, 9 April 2026 (unit: 1075 s7")
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Vertical cross—section of vertical velocity (w, Pa s7h along 29.75° N (Ningbo Airport latitude) 2026-04-09T12 UTC (20:00 BJT)
(ascent wW<0 = dashed, descent W>0 = solid, ascent core W<-0.5 = dash-dot)
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