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Preliminary Analysis of Causes of Low-Level Wind
Shear at Guiyang Airport

Zhang Yanan, Luo Hao
(Guizhou Air Traffic Control Sub-Bureau of CAAC, Guiyang 550012)

Abstract: Based on the ECMWF ERAS reanalysis data, aircraft voice reports and automatic observation data of Guiyang
Airport, by using composite analysis and case analysis, this paper analyzes the characteristics of atmospheric circulation,
coordination between synoptic systems and wind field conditions when the low-level wind shear occurs at Guiyang Airport,
including types of cold front, Kunming quasi-stationary front, low level jet and local convection. The results show that: (1) For the
type of cold front, the eastward stretches of the north wind on 700 hPa and 850 hPa, and southward stretches of the south wind on
900 hPa play an important role in the early time. And it’s a signal for the beginning of wind shear when the wind direction turns
from south to north at the north end of runway. (2) When the quasi-stationary front is located in the midwest of Guizhou Province,
the southerly jet in the inversion layer over Guiyang Airport and the weak north wind near the ground often cause the aircraft to
encounter vertical wind shear. And when the quasi-stationary front swings back and forth near Guiyang Airport, the opposite wind
direction at both ends of runway can lead to wind shear. (3) For the type of low-level jet, the low-level jet and the surface thermal
depression cooperate with each other, also, the near ground wind filed is affected by the terrain, which results in the discontinuous
wind speed at both ends of runway. (4) The type of local convection can be effectively monitored in combination with weather
radar and airport automatic observation data.
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Fig. 1 Composite temperature (contour, unit: °C), composite wind field (wind vector, unit: m/s) and composite north—
south wind field (shade, gray: north wind, white: south wind, unit: m/s) on 700 hPa, 850 hPa and 900 hPa (blue triangle
is the location of Guiyang Airport)

20~30 miE B RYIZRE K. T, RExizA
173 A 2 D) A2 5 2B i Ja 53 BH ALy b i K 36 L5 17
R G AR A DL o

MEBTHIAEZI 10 m X3 A LAE 2 (E2), 19H
17: 003 [ % & 2 A0 T 5t M 48 i, StBANLA AL T4
FEFEM . 17: 00—18: 00, 3ZARZTHW, JERIX
I, fEELEEEEB R SRATASXZ
(6], A8 St AR DR B i R XU D A b i AR X0 (P 2a

K2b) 5 18: 00—19: 00, THFH ==X K B X 5N
8~10 m/sfifIL R (E2e) ; 19: 00—20: 00, FE&4Lk
MEZRIGRE IR (B2d), SBAVSN TA%EE. %
TS AR, HhTHAS A 2 BT R B RS IC A, K
W) S TR I AFAE BRI AN IE 2L

BT BHATL 37 Hb T R 1) X3 7 AR AR 1 L AT AL B
LIRS 50 (3D, 19H18: 2977 S FHALIA LA
150°~200° Ffhrd RO~ F, KEETE6 m/sk47; 18: 29

60 | Advances in Meteorological Science and Technology S&EHI#RE 13 (2) - 2023



Special % #

(a) 17:00

(b) 18:00

() 19:00

(d) 20:00

B2 20214£3R19H17:00—20: 0053 &t E FE A MM 10 mR37 (5 =M ASRPAYHAERLE )
Fig. 2 10 m wind field of conventional observations at the surface in Guizhou Province from 17:00 BT to 20:00 BT on
March 19, 2021(blue triangle is the location of Guiyang Airport)
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Fig. 3 Change of minutely wind direction (broken line) and wind speed (columnar) of Guiyang Airport from 17:00 BT to
20:00 BT on March 19, 2021
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Fig. 4 Wind profile data of Guiyang Airport from 18:00 BT
to 20:00 BT on 19 March 2021
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Fig. 5 The distribution of Kunming quasi-stationary front in horizontal and vertical direction (blue triangle is the location
of Guiyang Airport) (a) composite sea—level pressure (unit: hPa), (b) composite temperature along 26°N (unit: °C)
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(blue triangle is the location of Guiyang Airport)
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Fig. 8 Composite horizontal wind field (wind vector, unit: m/s) and low level jet (shade, unit: m/s) at 14:00 BT
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Fig. 11 Composite reflectivity of Guiyang Longdongbao Doppler Weather Radar on 21 August 2018
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