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satellite cloud image of the national meteorological observation station and regional meteorolog-
ical observation station in Hualong area from 2018 to 2023, the temporal and spatial distribution
characteristics and conceptual model of short-time heavy precipitation in Hualong area were stu-
died by using the weather analysis method, the mathematical conventional statistical method and
the mesoscale analysis technology of the “batching method”. The results show that: 1) The short-
time heavy precipitation in Hualong area showed an increasing trend year by year. August is the
period of high occurrence of short-time heavy precipitation and is prone to extreme values. Short-
time heavy precipitation is closely related to topography and mainly occurs in the central and
western regions. 2) The upper cold advection forcing weather has obvious water vapor characte-
ristics, and the wet layer is deeper than that of the other two. 3) Short-time heavy precipitation
with upper cold advection forcing and low-level warm advection forcing is more likely to occur in
August, and baroclinic frontophytes mainly occur in September. 4) The short-time heavy precipi-
tation caused by the slender CAPE combined with moderately strong vertical wind shear is stronger,
but the CAPE value is independent of the hourly rainfall intensity.
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Figure 1. Characteristics of annual (a), monthly (b), and daily (c) variation of the short-time heavy precipitation from 2018
to 2023
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Figure 2. Comprehensive spatial distribution of the short-time heavy precipitation annual (a)
and monthly spatial distribution from 2018 to 2023 (b)~(e) corresponds to June-September);
The yellow and orange highlights are the areas where short-time heavy precipitation occurs,
where yellow indicates the one-hour precipitation > 20 mm, and orange indicates the one-hour
precipitation > 30 mm
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Figure 3. Conceptual model of upper cold advection forcing weather
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Figure 4. Conceptual model of low-level warm advection forcing weather
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Figure 5. Conceptual model of baroclinic frontophytic weather
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