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Abstract

This study investigates the spatiotemporal patterns of hailstorms in Shunyi District, Beijing, and
characterizes hailfall in the transitional zone from mountainous areas to plains. Based on multi—
source data, 241 hail disaster records from the Shunyi National Meteorological Station (1960~2024)
were statistically analyzed. Interdecadal variations show that hail days peaked in 2005 (7 days) and
2022 (8 days), with a marked increasing trend since 2015. Hail frequency followed a similar pattern.
The annual average maximum hailstone diameter exhibited a three—peak distribution, with max-
ima in 1982, 2000, and 2004. Seasonally, hailstorms occurred in spring, summer, and autumn. Hail
days followed a unimodal distribution, increasing from April to a peak in June, then declining. Monthly
maximum hailstone diameters showed no significant differences. Diurnally, hailstorms were most
frequent from evening to night (16:00~21:00), while maximum hailstone diameters were generally
larger during midday. Spatially, the highest cumulative hail frequency occurred in Mulin (34 times),
followed by Longwantun (20 times). After 2011, hail frequency increased significantly across admin-
istrative areas, especially in Mulin and Longwantun, closely associated with local topography and al-
titude. The interdecadal, annual, and diurnal variations of hailfall in Shunyi are pronounced, with an
uneven spatial distribution and an overall increasing trend in both frequency and intensity. These
findings provide a scientific basis for regional disaster prevention and mitigation.
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Table 1. Approximate hailstone diameter interpreted from disaster information
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(ERE % i 2 B 4% /mm
e FeER 40
ik 40
T 30
LRI = 20
Lk 20
Hi% 20
L 15
PIZEH N 10
5/ S 8
LNER 5
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Figure 1. Interannual variations of mean maximum hail days(a), hail frequency (b) and hail diameter (the thick line is the mean
and the thin line is the mean plus or minus standard deviation) (c)
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Figure 2. The annual variation of maximum hail days (a) and hail diameter (the thick line is the mean, and the thin line is the
mean plus or minus standard deviation) (b)
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Figure 3. Box-plots of total column water vapor (a), convective available potential energy (b), and 0°C layer height (c¢) from
April to October
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Figure 4. Diurnal variations of maximum hail days (a) and hail diameter (the thick line is the mean, and the thin line is the
mean plus or minus standard deviation) (b)
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Figure 5. Spatial distribution of hail frequency in Shunyi district, 1960~2024
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