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Abstract

This paper uses the CFL-03 wind profile radar of Guiyang Airport combined with multi-source da-
ta to comprehensively analyze a severe convective weather in Guiyang Airport on July 17, 2021,
The study shows that the wind profile radar data can well reflect the distribution of horizontal
wind with altitude over Guiyang Airport, to provide useful information for short time monitoring
and warning of severe convective weather, such as judging the cold and warm advection, low-level
jet, cold air invasion signal, etc.; Through the real-time monitoring and product application of the
wind profile radar, it can effectively capture the weak signal of the low-level atmospheric envi-
ronment change in the local boundary layer before the occurrence of severe convective weather,
the vertical velocity, signal-to-noise ratio and spectral width of the wind profile radar are all well
correlated with short-term heavy precipitation, moreover, the signal-to-noise ratio and spectral
width changed significantly about 30 minutes before the start of the heavy precipitation, these
signals combined with real-time detection of Doppler weather radar, it can provide a strong sup-
port for the early warning services with high spatial and temporal resolution; Guiyang Airport
wind profile radar is installed at the entrance to the southern end of the runway, not only can
detect the wind filed in real time, the vertical wind shear index of the horizontal wind can also be
calculated, which could provide a vertical wind shear warning for approach and take-off aircraft.
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Figure 1. Synthetical monitoring of strong convection from 13:00 to 23:00 in Guizhou Province, July 17, 2021
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Figure 2. Monitoring of momentary precipitation and 1-hour sliding precipitation from 16:50~19:50 on July 17, 2021 by
Guiyang Airport AWOS System
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Figure 3. 08:00 July 17,2021 (a) 500 hPa geopotential height (contour line, unit: dagpm), wind field (wind vector, unit: m/s);
(b) 700 hPa water vapor flux divergence (colorfilled, unit: 10~ g-s™'-Pa '-cm '), wind field (win vector, unit: m/s); (c) 850
hPa water vapor flux divergence (colorfilled, unit: 10 g-s™"-Pa-cm™), wind field (wind vector, unit: m/s); (d) cloud top bright
temperature of infrared band by Himawari8 satellite (colorfilled, unit: K), mean sea level pressure (contour line, unit: hPa)
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Figure 4. 08:00 July 17, 2021 (a) Cloud top bright temperature of infrared band by Himawari8 satellite (colorfilled, unit: K),

T

HEaX, £1ta: FEaX, BA: ms); (b) =
4. FERT5E PRIk HRIB) B X BRLR B A4

4.1. X3z

=

=
2000 KDL Eg

600 KLU IZH 5 9 i 28 21 2R 10X
I 5 KT a6 2

Rt — A8, BRI, fER

=
I=]
374

o K 2 FiR, 16:50~17:50 —/NFZ AN

RN,

=

CFL-03 B X ERLE T IAR E B~ EHE. FE 7ML
=]

i H R A4

0824 0830 0836 0842 0848 0854 0900 0906 0912 0918 0924 0930 0936 0942 0948 0954 1000 1006 1012 1018 1024 1030 1036 1042 1048 1054 1100

SR AT XTI BERT & — /N 2 A7 6 457 Sh AT

4.2021 47 B 17 B 08:00 (a) &4E 8 £T4h T

M, ki
EATHG, B

wind, unit: m/s); (b) Guiyang Dongshan station (57816) vertical wind profile by sounding; (¢) Wind filed detected by wind

ground wind field (wind vector, black: northeast wind, green: northwest wind, light blue: southeast wind, red: southwest
profile radar of Guiyang Airport

Hlsgia i 3 th AL, B R

DOI: 10.12677/ccrl.2022.115072


https://doi.org/10.12677/ccrl.2022.115072

Bk, KIS

M 16:30 2 17:12, L& 1000 KLAF RIZBHRE, HWER, M 16:50 & 17:12 A 22 580 H,
JKE DA R 33.2 22K, [RIHmy DA 30 b 1 X037 1) 28 A0 55 B4 /K I 4 B AR FH AR U0 A TG R B,
Ja Bl PR KRR, I T X378 8 i 5 A3 e R

30N

N E

Figure 5. (a) 14:00 July 17, 2021 cloud top bright temperature of infrared band by Himawari8 satellite (colorfilled, Unit: K), ground
wind field (wind vector, Black: Northeast wind, Green: Northwest wind, Light blue: Southeast wind, Red: Southwest wind, unit:
m/s); (b) 16:00 July 17, 2021 himawari8 infrared satellite tbb (colorfilled, Unit: K), ground wind field (wind vector, Black: North-
east wind, Green: Northwest wind, Light blue: Southeast wind, Red: Southwest wind, unit: m/s); (c) Guiyang Airport Doppler radar
PPI (elevation 2.5%) at 14:00 on July 17, 2021; (d) Guiyang Airport Doppler radar PPI at 16:00, July 17, 2021 (elevation 2.5%)
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Figure 6. (a) Wind filed detected by wind profile radar of Guiyang Airport (14:00~16:30); (b) 16:00 Temperature advection
(colorfilled: temperature advection, unit: 10> K s™'), wind field (wind vector, unit: m/s), vertical velocity (green contour line,
unit: Pa/s) along 27°N, 100°E~110°E
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Figure 7. Wind field detected by wind profile radar of Guiyang Airport (16:00~19:00)
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Figure 8. Wind profile Radar Detection at Guiyang Airport (16:00~19:00) (a) Vertical speed (colorfilled, unit: m/s); (b) sig-
nal-to-noise ratio (colorfilled, unit: dB); (c) Spectral width (colorfilled, unit: m/s); (d) Vertical wind shear index (colorfilled)
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