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Abstract

Using minute-level precipitation observation data from Guiyang Airport over the past decade and
ERAS reanalysis data, this study statistically analyzed the distribution characteristics and influencing
systems of moderate-to-heavy precipitation events. Results indicate that: (1) The frequency and du-
ration of moderate and heavy rainfall at Guiyang Airport have shown a declining trend over the past
decade, while extreme heavy precipitation events remain stable; (2) Precipitation peaks in summer,
followed by spring, with June being the peak month; (3) Daily precipitation peaks occur between night
and morning, with significant nighttime rainfall in winter and spring; the precipitation duration was
short, with 76% of events ending within 20 minutes; (4) Precipitation events are categorized into four
types: local convective (affected by subtropical high, mostly occurring in summer afternoons), con-
vective (complex causes, predominantly thunderstorms in spring/summer nights), mixed (domi-
nated by low vortex/shelf line, short duration, mostly non-thunderstorm events), and tropical low-
pressure peripheral (rarest occurrence, mostly in summer evenings). The research reveals distinct
characteristics of Guiyang Airport’s precipitation events, including short duration, frequent nighttime
rainfall, and clear system classification. These findings provide scientific basis for short-term heavy
precipitation warnings and aviation meteorological support in southwestern China’s complex terrain,
while offering valuable insights into understanding heavy precipitation mechanisms in mountainous
airport environments.
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Figure 1. Annual variation of frequency and duration of moderate to heavy precipitation in Guiyang
Airport from 2014 to 2023
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Figure 2. 2D probability distribution of daily/monthly variation of precipitation probability at Guiyang Airport with moderate
to heavy precipitation from 2014 to 2023
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Figure 3. 2D probability distribution of daily/monthly variation of precipitation probability at Guiyang Airport with heavy
rainfall and extreme heavy rainfall from 2014 to 2023: (a) Heavy rainfall; (b) Extreme heavy rainfall
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Table 1. Duration of different intensity precipitation in Guiyang Airport from 2014 to 2023
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Table 2. Duration of all types of moderate to heavy precipitation at Guiyang Airport from 2014 to 2023
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Figure 4. Local convective type of moderate to heavy precipitation at Guiyang Airport from 2014 to 2023. (a) Scatter plots of
duration and cumulative rainfall; (b) 2D probability distribution of daily/monthly variations
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Figure 5. Convective type of moderate to heavy precipitation at Guiyang Airport from 2014 to 2023. (a) Scatter plots of
duration and cumulative rainfall; (b) 2D probability distribution of daily/monthly variations
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Table 3. Duration of moderate to heavy precipitation at Guiyang Airport under different mesoscale and small-scale influencing
systems from 2014 to 2023
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Figure 6. 2D probability distribution of daily/monthly variations of convective type days/months of moderate to heavy pre-
cipitation at Guiyang Airport under different mesoscale and small-scale influence systems from 2014 to 2023. (a) Frontal type;
(b) Shear type; (c) Low vortex type; (d) Boundary layer convergence line type; (¢) Weak baroclinic field type
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Figure 7. Mixed type of moderate to heavy precipitation at Guiyang Airport from 2014 to 2023. (a) Scatter plots of duration
and cumulative rainfall; (b) 2D probability distribution of daily/monthly variations
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Figure 8. Peripheral tropical depression type of moderate to heavy precipitation at Guiyang Airport from 2014 to 2023. (a)
Scatter plots of duration and cumulative rainfall, (b) 2D probability distribution of daily/monthly variations
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Figure 9. Meteorological conceptual model of moderate to heavy precipitation at Guiyang Airport. (a) Local convection type;
(b) Frontal type; (c) Shear type; (d) Low vortex type; (e) Boundary layer convergence line type; (f) Peripheral tropical depres-
sion type
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