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Abstract

Utilizing multi-source observational data from Guiyang Airport’s automatic weather station, dual-
polarization radar, wind lidar, and microwave radiometer, this study analyzes a damaging downburst
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event occurring on May 20, 2025. Results indicate that the intrusion of mid-level dry cold air com-
bined with precipitation drag triggered intense downdrafts, generating surface divergent winds
with instantaneous speeds reaching 31.3 m/s. The automatic weather station captured opposing
wind fields (northerly shifting to southeasterly) at runway ends, a 3 hPa pressure surge, and a 5.8°C
temperature drop. Dual-polarization radar identified 65 dBZ strong echoes, a mesocyclone, and hail
signatures (correlation coefficient < 0.9). Microwave radiometer data revealed CAPE values sharply
increasing to 1933 J/kg, liquid water content peaking at 1.32 g/m3, and extreme atmospheric insta-
bility. This multi-source collaborative analysis provides critical indicators for early warning of
downbursts.
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Figure 1. Location map of detection equipment at Guiyang Airport
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Figure 2. Weather map at 20:00 on 2025.5.19: 500 hPa. (a) 700 hPa; (b) Contour: geopotential height, unit: dagpm;
shading: relative humidity, unit: %, wind field: wind barbs
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Figure 3. Instantaneous wind direction and speed variations at Guiyang Airport’s west runway (a) and east runway (b) from
04:40 to 05:40 on 2025.5.20
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Figure 4. Wind direction and speed measured by the automatic weather observation system at Guiyang Airport at
different times
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Figure 5. Precipitation (unit: mm), RVR (unit: m), temperature (unit: °C), surface pressure (unit: hPa), and surface wind

variation trends at the reference point of Guiyang Airport from 04:40 to 05:40 on 2025.5.20
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Figure 6. Weather radar images at different times on 2025.5.20, where (a)~(d) represent composite reflectivity (unit:
dBZ), (e)~(h) denote radial velocity (elevation angle 1.5°, unit: m/s), (i)~(1) indicate vertically integrated liquid water
content (unit: kg/m?), (m)~(p) show rainfall intensity (unit: mm), and (q)~(t) display hydrometeor phase classification
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Figure 8. Liquid water profile (LPR), absolute humidity profile (HPC), and relative humidity profile (RH)
during 00:00-09:00 on 2025.5.20
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