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Study on the structure and characteristic of a low-level wind
shear process that happened over Xining Airport

HUANG Xuan'?, ZHENG Jiafeng' , ZHANG Jie' , MA Xiaoling® , TIAN Weidong® , HUA Zhigiang’
(1. Plateau Atmosphere and Environment Key Laboratory of Sichuan Province, School of Atmosphere Science, Chengdu Universi-
ty of Information Technology, Chengdu 610225, China; 2. Meteorological Observatory, Qinghai Air Traffic Management Sub-bu-
reau, Civil Aviation Administration of China, Xining 810000, China)

Abstract: Low-level wind shear is a major threat to aviation safety. To study the fine structure and evolution of typical low-
level wind shear in plateau airports, for the two types of wind shear caused by different synoptic processes at Xining Airport on
2020-02-13, FC-II wind lidar data combined with wind profile radar and other data were anaylized. The results show that the
causes and evolution characteristics of the two types of wind shear are different, the tailwind shear line exhibits as a “cone” and
affects the runway from west to east, while the moving path of the headwind shear line is opposite, the maximum wind speed
exceeds 20m/s. The vertical structure of the wind field has different characteristics, the wind speed of more than 15m/s
propagates downwards causing tailwind shear; for the headwind shear, wind direction changes over 160° in the near-surface
layer; in the two processes, wind speed difference between adjacent moments in the glide path mode both exceed 15m/s. The
formation and development of the two types of low-level wind shear in the plateau winter are rapid. The high-resolution three-
dimensional scanning lidar can detect the evolution process and fine structure of the wind shear, which is significant to improving
aviation safety.
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Fig.1  Geographical environment around Xining Caojiabao International

Airport and FC-TI wind lidar installation location
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Table 1 ~ Main technical parameters of FC-III wind lidar

parameters value
average power <200W
wavelength 1.55pm
scan range ( azimuth/pitch) 0° ~360°/0° ~90°
detection range 0.05km ~ 10km
range resolution 100m
scanning mode DBS/PPI/RHI/GP
time resolution <2s
elevation resolution <0.1°

—-60m/s ~ +60m/s

wind speed range
wind velocity accuracy <0.5m/s
wind angle accuracy ( profile mode) <10°

radial velocity, wind profile,
measurements vertical air motion, spectrum width,

signal-to-noise ratio, etc.
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Fig.2 Time-height change of the horizontal wind profiles produced by the
wind profiler radar during two wind shear events from 2020-02-
13T12:00 to 23:00
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Fig.3 PPl images of lidar-measured radial velocity at different times and

different elevations
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Fig.4 RHI and DBS images of lidar-measured at different times
a ~ d—the radial velocity of RHI mode at 14:28, 14:40, 14.53, 15.05

e, f—the result of wind speed and direction measured by DBS mode
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Fig. 6  PPI images of lidar-measured radial velocity at different times and
different elevations
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Fig.7 RHI and DBS images of lidar-measured at different times
a ~ d—the radial velocity of RHI mode at 17:30, 17.:42, 17.54, 18.06

e,f—the result of wind speed and direction measured by DBS mode
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ea and yellow shadow yield indicate redial velocity change rapidly
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