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Abstract

Based on the strong wind data and ERAS5 reanalysis data of Jiangyong meteorological automatic sta-
tion in Hunan Province from 1991 to 2023, the distribution characteristics of strong wind in
Jiangyong County were analyzed by statistical analysis and other methods. Taking the typical strong
wind process as an example, the influence of meteorological conditions and topography on strong
wind was analyzed, and the threshold of strong wind forecast factor was tried to be condensed. The
conclusions are as follows: (1) The strong wind event in Jiangyong County is more obvious in spring
and summer, and the northerly wind is the main wind throughout the year. The wind speed of
Jiangyong Station and Hualou Station is larger, and the date of strong wind is earlier. The frequency
of strong wind events in the northern region is higher than that in the southern region. (2) The typ-
ical thunderstorm gale process in Jiangyong County was analyzed. It was found that the subtropical
high and the westerly trough and ridge fluctuations, combined with the ground low pressure in-
verted trough, provided continuous warm and wet convergence and lifting conditions for the thun-
derstorm gale process. The large pressure gradient superimposed the thunderstorm downdraft to
form extreme gale. In addition, the airflow was disturbed by the terrain, which further increased
the uncertainty of the thunderstorm gale. In terms of dynamic conditions, the strong vertical as-
cending motion excited by the intersection of low-level warm and humid jets and middle-level dry
and cold air and the forced uplift of local terrain aggravate the instability of tropospheric stratifica-
tion and further promote the development of local thunderstorms. (3) Through the linear regres-
sion equation, the threshold value of the wind forecast factor is condensed. When the strong wind
above grade 6 occurs in Jiangyong County, the divergence difference between 200 hPa and 850 hPa
is less than 1.4342 x 10-5/s, the total wind speed at 925 hPa is greater than 21.8221 m/s, the total
wind speed difference between 200 hPa and 850 hPa is greater than -19.2331 m/s, and the 500 hPa
geopotential height is lower than 599.4651 dagpm, which constitutes the favorable conditions for
the occurrence of strong wind.
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Figure 1. Monthly variation of wind speed and direction in Jiangyong County from 1991 to 2020
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Figure 2. 2016~2023 Jiangyong County a) Jiangyong Station b) Huilongwei Station ¢) Hualou Station d) Panwang Square Station ¢)
The annual average change of strong wind events at Yuankou Station in Jiangyong County from 2016 to 2023, where the maximum
wind speed, the number of days with maximum wind speed > 10 m/s, the maximum wind speed and the average wind speed of 2
minutes correspond to the left y-axis, and the date of maximum wind speed (annual sequence date), the date of maximum wind speed
(annual sequence date) and the value of maximum wind speed > 5 m/s correspond to the right y-axis
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Figure 3. Jiangyong County from 2016 to 2023 a) maximum wind speed, b) date of maximum wind speed (year sequence
day), ¢) number of days with maximum wind speed > 5.0 m/s, d) number of days with maximum wind speed > 10 m/s, e)
maximum wind speed, f) date of maximum wind speed (year sequence day) and g) spatial distribution of average 2-minute
wind speed
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Figure 4. May 8, 2025 a) 11:00; b) 14:00; c) 17:00; d) 20:00 500 hPa geopotential height field (black solid line, unit:
dagpm), temperature field (red broken line, unit: °C) and wind field (wind plume, unit: m/s)
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Figure 5. May 8, 2025 a) 11:00; b) 14:00; ¢) 17:00; d)Sea level pressure field at 20:00 (black solid line is surface pressure
field, unit: hPa)
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WA, DEREEEESN, 18R 925~850 hPa fELE A B X, HAOMEAKF—600 x 107557,
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Table 1. Gale forecast factors and thresholds in Jiangyong County
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