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Technical research of 3-D wind lid2¢

LI Ce, ZHAO Peie, PENG Tao, FENG Litian, ZHOU Jie, L7790 Xiong, ZHOU Dingfu
(Southwest Institute of Technical Physics, Chengi- 61001, China)

Abstract: In order to accurately measure the 3-D real-time atmospl.ti> w nd field to cope with the problems of low-level
wind shear during aircraft take-off and landing, a compact 3-D Doppler viina i dar was developed by using Doppler beam swinging
(DBS) principle. The wind field data obtained by the lidar were ~c.apored with the anemometry data with the other standard
equipments. It turned out that the effective measurement of ¢t-1osph=ric wind field was achieved by the lidar under both sunny
and cloudy weather conditions. The root mean square <::yrs o) wind speed and wind direction were 0. 42m/s and 5. 33°

respectively. The lidar, with high precision and good stabiliiy, plays an important role for wind shear warning, the forecast of

low-level atmospheric wind field and wind field measureme.t

of aircraft flight channel.
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Fig. 1 The process of lidar detection
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Fig.2 The operating principle of lidar
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Fig.3 The theory of DBS scanning
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Table 1 ~ The relationship among lidar’ s wind profile scanning angle, wind

speed and direction

wind wind direction error/ ( °)
y/ velocity
°) error/ (5 ~10) (10~20) (20~30) (30~40) (50~60)
Lt m/s m/s m/s m/s m/s
(m-s")
10 0.61 7.01 3.50 1.75 1.17 0.70
15 0.41 4.70 2.35 1.18 0.78 0.47
20 0.31 3.56 1.78 0.89 0.59 0.36
25 0.25 2.88 1.44 0.72 0.48 0.29
30 0.21 2.43 1.22 0.61 0.41 0.7
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Fig.4 The schematic diagram of 3-D wind lidar
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Table 2 The main parameters of 3-D wind lidar

parameters numerical value
working wavelength 1550nm
detection range 45m ~3km
range resolution 30m/50m/75m/100m
angular resolution 0.1°
scan range ( azimuth/pitch) 0° ~360°/0° ~90°
scanning mode DBS/PPI/RHI/CAPPI

accuracy of wind speed 0.2m/s(radial) ,0.5m/s
accuracy of wind direction 5°

-60m/s ~ +60m/s
200W(24V,DC)

wind speed range

power consumption of lidar
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Fig.5 The relationship between laser energy and operating range at diffe-

rent visibilities
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Fig.7 Average data acquisition rate of 3-D wind lidarunder different weath-
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