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Abstract

Utilizing MICAPS routine observation data, automatic meteorological station data from Hubei re-
gion, the European Centre for Medium-Range Weather Forecasts (ECMWF) model data, ERAS5 (fifth-
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generation European reanalysis) data, and the China Meteorological Administration’s Mesoscale Nu-
merical Weather Prediction System (CMA-MESO) data, this study analyzed the causes of a heavy
precipitation event that occurred in Wuhan on May 26~27, 2024. This heavy precipitation event
was a local short-time intense precipitation process resulting from the interaction between upper
and lower atmospheric systems. The mid-to-upper tropospheric circulation above Wuhan exhibited
divergent characteristics, while the lower layers were accompanied by cyclonic convergence, with
the convergence of cold and warm air currents. A substantial amount of unstable energy accumulated
in the mid-to-lower troposphere. The high-value area of pseudo-equivalent potential temperature
was observed at the 850 hPa level, with ABses00-850 reaching —10°C in the southern part of Wuhan.
The atmospheric precipitable water content ranged between 52~60 mm, providing favorable dy-
namic, energetic, and moisture conditions, as well as convective instability, for this heavy precipi-
tation event.
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Figure 1. (a) 24-hour precipitation; (b) Temporal evolution of hourly precipitation at Jinshui Hualan Station in Jiangxia District
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Figure 2. (a) 500 hPa geopotential height field (contour lines), 850 hPa wind field, and humidity (shaded) at 20:00 on May 26,
2024; (b) 500 hPa geopotential height field (contour lines), 850 hPa wind field, and humidity (shaded) at 08:00 on May 27,
2024
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Figure 3. Radar composite reflectivity images on May 26th: (a) 13:00; (b) 14:00; Surface observation station wind field and
dew point temperature maps on May 26th: (c) 13:00; (d) 14:00.
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Figure 4. Radar composite reflectivity images on May 27th: (a) 01:00; (b) 03:00; (c) 07:00; (d) Surface observation station
wind field and dew point temperature map at 04:00 on May 27th

E 4.5 B 271 HEAHA RS HE(2) 01 BF; (b) 03 BF; (c) 07 BF; (d)5 A 27 H 04 B E W2k K IAF0Hh H 5 <R E
]

DOI: 10.12677/ag.2025.152023 221 HERE} 22 AT


https://doi.org/10.12677/ag.2025.152023

IR

4.2. pREXRFRGRIMA TR

PR BERE, DX 380 E Sl 0I5 %o o ROEE L 3R G 0 fid R R REN LA T 20 4. 26 H 08 B ik
Pk R (€ 5(a)), CAPE {H 1236.8, K #8%0°h 26°C, 0~3 km HEE X ] 10.9 m/s, 700 hPa LA - H
BHTE, BT TR, B RS RS, Res ks, IE2MEE Y —MK. B—MrE, R T
E VAR 2 F SRR S, 13 B4R & 2 ik 2 i — 5, AR, SET 26 HAJa/=4E T orftt
0TI, T o B P R R

0__% 0 L LN ":‘w 80 70
SERENR
\ HERAREE
N HESE %S0
o O 50 Y %0
300 300 & 0
%n e
40 40 400
500 [ Bim 500 500 Gem
0 600 600
700 = 0., 700
3 capE=12368 Tm CApE=564.2
3 S -
ol 2 eagsp P I TS T
— k=26 — k=38
Thm. Tk
Bl g - B Nean
1000 1000 1000 =
% % 70 60 50 40 - 2 0 0 W0 2 I 40 9 80 0 60 S0 40 0 0 0 woN B 4%

(a) (b)

Figure 5. Temperature-log pressure diagrams: (a) 08:00 on May 26th; (b) 20:00 on May 26th
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Figure 6. Pseudo-equivalent potential temperature (contours) and A@sesoo-sso (Shaded) at 850 hPa: (a) 20:00 on May 26, 2024;
(b) 08:00 on May 27, 2024; Total Precipitable Water: (c) 20:00 on May 26, 2024; (d) 08:00 on May 27, 2024
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Figure 7. Precipitation forecasts from 08:00 on May 26th to 08:00 on May 27th, initiated at 20:00 on May 25th, by CMA-
MESO model, CMA-SH9 model, ECMWF model, and NECP model; 500 hPa geopotential height field (contours) and 850
hPa wind field at 08:00 on May 27th
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Figure 8. Synoptic verification of wind fields at 500 hPa; (a) 700 hPa; (b) 850 hPa; (c) and 925 hPa; (d) for the forecast
initiated at 08:00 on May 26th and valid at 20:00 on the same day (Red: ECMWF model; Blue: Observed data)
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