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Abstract

Based on the automatic meteorological observation data of Chongqing Jiangbei Airport, the ERA5
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reanalysis data from the European Centre, the wind profiler radar sounding data, and the conven-
tional meteorological data from MICAPS, this paper uses the comparative analysis method to dis-
cuss the causes of the rain fog weather under the background of a severe convective event at Chong-
qing Jiangbei Airport on April 19, 2019. The analysis shows that the rain fog weather accompanied
by heavy precipitation should meet the conditions for both heavy precipitation and fog formation
to occur. This process of heavy precipitation accompanied by rain fog was mainly due to the fact
that after the cold air triggered by the cold front passed through, the frontal surface further ex-
tended westward and maintained, causing the airport to be in a high-humidity state. The character-
istics can be summarized as follows: 1) Judging from the movement and weakening of the radar
echo, the rain fog under severe convective conditions mostly occurs during the period when the
echo moves slowly and the echo intensity weakens. 2) After the cold air triggered by the cold front
passed through, heavy precipitation was triggered, and then the frontal surface further extended
westward and maintained. 3) As the precipitation continued, the relative humidity at the airport
reached above 97% and remained for more than 3 hours. 4) The changes in air pressure and wind
speed at the airport remained relatively stable, with the air pressure fluctuation not exceeding 2
hPa during the process, and the 10-minute average wind speed stably at about 2~3 m/s.
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Figure 1. Synoptic Circulation fields at (a) 200 hPa, (b) 500 hPa, (c) 700 hPa and (d) 850 hPa at 08:00 on April 19 (Isopleths:
Geopotential height, Unit: gpm; Yellow lines: Temperature, Unit: °C; Shaded areas: Relative humidity, Unit: %; Vectors: Wind
field, Unit: m/s; Red dot: Chongging Jiangbei Airport)
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Figure 2. Temperature-logarithmic pressure chart at Shapingba Station, Chongging at 08:00 on April 19
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Figure 3. Synoptic Circulation fields at (a) 200 hPa, (b) 500 hPa, (c) 700 hPa and (d) 850 hPa at 20:00 on April 19 (Isopleths:
Geopotential height, Unit: gpm; Yellow lines: Temperature, Unit: °C; Shaded areas: Relative humidity, Unit: %; Vectors: Wind
field, Unit: m/s; Red dot: Chongging Jiangbei Airport)
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Figure 4. Maximum radar reflectivity charts from 13:00 to 18:00 on April 19, 2023 (Panels (a)~(f) correspond to radar images
at 13:00, 14:01, 15:03, 16:00, 17:02, and 18:03, respectively)
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Figure 5. Time-series wind profiler data from 13:00 to 16:00 on April 19, 2023
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Figure 6. Composite mesoscale analysis chart of real-time data at 20:00 for three comparative cases (Average positions of
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Figure 7. Diurnal variations of 10-minute average (a) Wind speed and (b) Air pressure during the weather process on April
19, 2019, and three comparative cases
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Figure 8. Diurnal variations of relative humidity during the weather process on April 19, 2019, and three comparative cases
(The red-boxed values in the figure represent the relative humidity (RH) values during the thunderstorm period of this process)
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Figure 9. Twenty-four hours variation charts of visibility, air pressure, and relative humidity at the local station during the
weather process on April 19, 2019
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