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Abstract

This study utilizes hourly precipitation data from 98 meteorological stations in Taizhou during
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2014~2023 to statistically analyze the diurnal variation and regional differences of precipitation
amount (PA), precipitation frequency (PF) and precipitation intensity (PI) for summer short-dura-
tion heavy rainfall events in Taizhou. Additionally, ERA5 reanalysis data were employed to conduct
a preliminary analysis of one extreme short-duration heavy rainfall. Results indicate that the spatial
distributions of peak values for PA and PF in Taizhou’s summer short-duration heavy rainfall are
similar. Both PA and PF exhibit a single-peak diurnal pattern, while PI shows a double-peak struc-
ture. The peak of PA is influenced by both PF and PI, with PF exerting a more significant effect. Short-
duration heavy rainfall L1 contributes more significantly to total summer short-duration heavy
rainfall, with the central region exhibiting the highest contribution. Diurnal variations of PA and PF
for L1 and extreme short-duration heavy rainfall L2 in each subregion follow a single-peak distri-
bution, while western regions experience more active short-duration heavy rainfall. Extreme short-
duration heavy rainfall is prone to occur under the synergistic interaction of dynamic lifting mech-
anisms, instability energy, moisture conditions, and topographic forcing.
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Figure 1. Spatial distribution of peak precipitation amount (a), peak precipitation frequency (b), peak precipitation intensity
(c), and their occurrence times (arrows) in a day (24 h) for summer short-duration heavy rainfall events in Taizhou
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Figure 2. Diurnal variations of regional average PA (a), PF (b), and PI (c¢) for summer short-duration heavy rainfall events in
Taizhou
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Figure 3. Diurnal variation of maximum wind speed of the 850 hPa low-level jet (a) and the average boundary layer height (b)
in Taizhou during summer
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Figure 4. Diurnal variations of regional average PA, PF, and PI for summer short-duration heavy rainfall events of each
subregion in Taizhou
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Figure 5. The percentage contribution of different intensity levels of summer short-dura-
tion heavy rainfall events to total summer short-duration heavy rainfall of each subregion
in Taizhou
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Figure 6. Diurnal variations of average PA and PF for different intensity levels of summer short-duration

heavy rainfall events of each subregion in Taizhou
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Figure 7. Potential height (contour lines, units: dagpm), horizontal wind (arrows, units: m/s), and relative humidity (shading,
units: %) at the 500 hPa (a), 700 hPa (b), 850 hPa (c), and 925 hPa (d) levels at 16:00 on August 22, 2023. (e) Surface pressure
(contour lines, units: hPa), 10 m horizontal wind (arrows, units: m/s). Brown curves indicate trough lines, shear lines, and
surface convergence lines. (f) Longitudinal-vertical cross-section along 121.25°E: pseudo-equivalent potential temperature
(shaded, units: K), and vertical velocity (black dashed lines, display negative values only, units: Pa/s)
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Figure 8. Distribution of (a) CAPE (units: J/kg), (b) K-index (units: °C), and (c) total column water vapor (units: kg/m?) at
14:00 on August 22, 2023. The black box indicates the discussion area for this case
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