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Abstract

The precipitation characteristics and causes of a rainstorm process in southwest Shandong on July
11~13, 2023 are analyzed by using a variety of meteorological data, and then the possible causes
of the rainstorm process in southwest Shandong on July 11~13, 2023 are obtained. The research
results indicate that this is a heavy precipitation process under the combined influence of warm
and humid airflow and shear lines around the periphery of the subtropical high pressure. The
subtropical high provides unstable energy and continuous water vapor. The short wave trough and
low level shear line are dynamic conditions, which caused the local heavy rainstorm process. The
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mesoscale model forecast has a high warning effect on the extreme nature of this precipitation
and provides a great reference for short-term heavy rainfall forecasting. The prediction of the lo-
cation and intensity of the extreme value center of rainstorm, and the prediction and early warn-
ing ability of hourly extreme heavy rainfall still need to be further studied, and whether topogra-
phy has an impact on the rainstorm process still needs to be explored.
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Figure 1. Precipitation map of southwest Shandong from July 11 to 13, 2023
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Figure 2. Time evolution of precipitation in Louzhuang, Sanchunji and Zhangfeng
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Figure 3. Weather situation at 21:00 500 hPa (left) and surface (right) on the 11th
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Figure 4. 850 hPa wind field (arrow), water vapor flux (colored, unit: kg-m *-hPa *:s™*), and whole layer atmospheric preci-
pitation (blue contour line, unit: mm), topographic distribution map (shaded) at 21:00 on July 11, 2023 (left) and 17:00 on
July 12, 2023 (right). The red line in the figure represents the 12 m-s* wind speed contour line
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Figure 5. Zhanggiu T-InP map at 20:00 on July 11, 2023 (up) and 08:00 on July 12, 2023 (down)
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Figure 6. On July 12th at 17:00, the divergence of water vapor flux throughout the entire layer and the radar combined ref-
lectivity factor from 16:00 to 17:00 (left), and the radar combined reflectivity factor from 17:00 to 18:00 (right)
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