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Abstract

Using conventional observational data from 2016 to 2024, ADTD lightning location data, and ERA5
reanalysis data, this study employs statistical analysis, Morlet wavelet transform, and comparative
analysis of environmental parameters to investigate the spatiotemporal distribution, periodicity,
and key environmental conditions of thunderstorm gales in the Huangshi region during June-Au-
gust. The results show that: (1) There are significant spatial differences and temporal concentration
of summer thunderstorm gales in Huangshi. The high-incidence area exhibits a “southwest-north-
east” zonal distribution across the main urban area and along the riverbanks. The diurnal variation
shows a typical unimodal pattern, with the peak concentrated in the afternoon to early evening
(15:00~19:00 LT). July and August are the absolute high-incidence months, accounting for more
than 90% of the total summer events. (2) The interannual fluctuation of summer thunderstorm
gales in Huangshi is significantly modulated by a quasi-3-year period, and this modulation is inter-
mittent, being particularly active during 2018~2021. (3) Thunderstorm gales in Huangshi are
mainly caused by thermally driven “weak shear” severe convection. The typical environmental con-
ditions are characterized by “low shear-large temperature difference” (low- to mid-level wind shear
SL95 < 12 m/s, and 850~500 hPa temperature difference AT85 > 24°C). Under this weather type,
convective available potential energy (CAPE) is the most critical indicator for distinguishing the in-
tensity level of storms. When CAPE exceeds 3200 J/kg, the risk of damaging gales increases sharply.
These findings provide a solid scientific basis for improving the monitoring, early warning, and op-
erational forecasting capabilities of thunderstorm gales in the Huangshi region.
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Figure 1. Temporal distribution characteristics of summer thunderstorm gale events in Huangshi city
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Figure 2. Spatial distribution of multi-year average summer thunderstorm and gale days in Huangshi
City from 2016 to 2024 (station color in the figure represents multi-year average days)
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Figure 3. Morlet wavelet power spectrum (2016~2024) of summer thunderstorm gale “regional days” in Huangshi
city. In the figure, the color represents the power intensity, and the crimson area represents the strongest signal. The
U-shaped dashed line is the cone-shaped influence area (COI)
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Figure 4. Global wavelet power spectrum (GWS) of summer thunderstorm gale
“regional days” in Huangshi city. The black solid line is GWS, and the red dotted
line is 90% significance level
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Figure 5. Phase diagram of thunderstorm and gale environment in Huangshi area in
summer
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Figure 6. Grade comparison box diagram of key environmental parameters
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