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Abstract

By using MICAPS conventional meteorological observation data, Doppler radar and meteorological

SCES| ) BROE, AR, KR, BN MK KRR R R RN B AR, 2026, 14(1): 47-56.
DOI: 10.12677/0jns.2026.141005


https://www.hanspub.org/journal/ojns
https://doi.org/10.12677/ojns.2026.141005
https://doi.org/10.12677/ojns.2026.141005
https://www.hanspub.org/

et
ol
3

Par
&

satellites, etc., a local extremely heavy rainstorm weather process that occurred in the Huangshi
area on July 21~22, 2023 was diagnosed and analyzed. The results show that: (1) This process was
generated under the combined influence of the 200 hPa southward high pressure, the eastward
movement of the upper-level trough, and the convergence of cold air and the west-facing airflow on
the north side of the subtropical high. The high temperature and humidity before the precipitation,
the strengthening of the convergence of the southwest airflow during the precipitation process, and
the high overlap of the shear line positions at 700 hPa, 850 hPa and 925 hPa during the heavy precip-
itation period are the main reasons for the formation of this local extremely heavy rainstorm. (2)
There are significant deviations in the predictions of the center position and intensity of heavy pre-
cipitation by various numerical models. Particularly, the intensity of the precipitation center is signif-
icantly weaker than the actual situation. This is mainly due to reasons such as the shallower upper-
level trough predicted by each model, the deviation in the position of the upper-level trough and the
subtropical high, the weaker southwest airflow, the weaker intensity of the 200 hpa South Asian high
pressure, and the underreporting of the convergence zone of the wind direction and speed in the
southeast of Hubei. (3) For precipitation caused by a significant eastward movement of a trough on
the north side of the subtropical high, if it lasts for a relatively long time, Forecasters should pay close
attention to the forecasting capacity of the model for the intensity of the southwest airflow and the
low-level convergence under such circumstances. When providing forecasting services, they can at-
tempt to increase the precipitation level and enhance short-term and immediate forecasting services.
During their duty, they should carefully assess the risk of weak precipitation forecasts based on real-
time observation data and promptly issue early warning signals and disaster alerts.
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Figure 1. 500 hPa height field and wind field from 08:00 on July 21st to 20:00 on July 22nd, 2023
1.2023 £ 7 B 21 B 08 B~22 H 20 BF#Y 500 hPa = E 7. K17

Figure 2. Wind field at 850 hPa from 08:00 on July 21st to 20:00 on July 22nd, 2023
2.2023 47 B 21 B 08 B4~22 A 20 BFA9 850 hPa K37
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Figure 3. Precipitation in the whole layer at 20:00 on July 21st, 2023, and water vapor flux divergence
at 20:00 on July 21st and 08:00 on July 22nd
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Figure 4. Ground weather map at 14:00 on July 21st, 2023, and aerial mapping at 08:00, 200 hPa and 925 hPa on July 21st
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Figure 5. Logarithmic pressure diagram of temperature at Wuhan Station at 08: 00 and 20:00 on July 21 and 08:00 on July 22,

2023
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Figure 6. 2D profile of radar echo at 13: 36 on July 21st, 2023
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Figure 7. Basic reflectivity and radial velocity of Doppler radar chart at
21:12 on July 21st (red box: rectangular shape represents squall line, and
square shape represents convergence area)
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Figure 8. Basic reflectivity and radial velocity map of Doppler radar map from 5: 35 to 6: 35 on July 22nd (red line represents
convergence line)

8.7 B 22 H 5:35-6:35 ZEMBEXEEARFRLZAREE(ACEZFRARESL)

DOI: 10.12677/0jns.2026.141005 54 FIAR R


https://doi.org/10.12677/ojns.2026.141005

HEREEIIEEA (2023407 522H 058430%3)
T -

Figure 9. Combined reflectivity and profile of Doppler radar at 5:30 on July 22nd
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