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Comparative analysis of wind profile detection accuracy of Doppler wind lidar

WU Ge, ZHAO Yiming, MA Xunpeng, LIU Jiaxin, BIAN Ji, CAO Enda
(Beijing Research Institute of Telemetry, Beijing 100076, China)

Abstract: Doppler wind lidar can obtain three-dimensional wind field information with high temporal and spatial resolution in
clear and clean atmosphere. In order to verify the detection accuracy of the WINDLE LIDAR coherent Doppler wind lidar devel-
oped by Beijing Research Institute of Telemetry, from April to May, 2020, the lidar and L-band sounding radar were used for syn-
chronous comparative observation at the Southern Suburb Observation of Beijing. From June to July, 2022, this lidar is compared
with WINDLE U7 lidar of Beijing Research Institute of Telemetry at the same site. Through the correlation analysis of the data, the
comparison results are as follows: 1) The vertical detection distance is greater than 5 km and the maximum detection height is 8.5 km.
2) Compared with L-band sounding radar, the total correlation coefficients of wind speed and direction data fitting are 0.990 and
0.998 respectively. The system deviation and standard deviation of the overall wind speed and direction are 0.114 m/s and 3.078°,
0.489 m/s and 3.969° respectively, which have good consistency. 3) Compared with WINDLE U7, the total correlation coefficients
of wind speed and direction data fitting are 0.999 and 0.999. The system deviation and standard deviation of the overall wind speed
and direction are 0.209 m/s and 1.077°, 0.255 m/s and 1.220° respectively. The superiority of the lidar system can be seen.
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wind speed profile for
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wind direction profile for
71 min data of 2020-04-26
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Table 3  Group comparison statistics by wind speed

B MIRRE RS2 brifidn 2

<5m/s 763 0.857 0.074 0.546
KL 763 0.994 1.154 7.616
5m/s-10 m/s 1717 0.901 0.062 0.602
NG| 1717 0.997 2.957 4711
10m/s-15m/s 1399 0.900 0.223 0.585
| 1399 0.998 3.183 3.176

15 m/s-20 m/s 586 0.862 0.487 0.680
K] 586 0.998 2.942 2.931

20 m/s-25 m/s 215 0.656 0.108 1.094
K] 215 0.905 2.831 4.070
>25m/s 42 0.742 0.396 0.858
K 42 0.829 5.053 5.780
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Table 4 Statistical results by height group
MG REE bR
Wi 17922 0997 0.151 0.206
<1000 m K 17922 0999  1.062  3.803
KU 10286 0.999  1.221 1.288
Ko 19326 0998 0.105 0.146
1000~2000m  JAUA 19326 0.999 1.023 1.415
K* 13306 0.999  1.153  1.030
K3 19401 0.997  0.130 0.122
2000~3000m MK 19401 0.998 1.055 0.940
K* 14936 0.998  1.082  0.859
KGE 17924 0.998 0.149 0.161
3000~4000m  JAUA 17924 0.999 1.059 1.685
K* 13591 0.998  1.076 1.002
i 19148 0.998 0.243  0.252
4000~5000m M 19148  0.994 1.015 1.265
K* 17170 0.994  1.028 1.094
K 25747 0981 0419 0.384
>5 000 m KUE 25747 0983 1.021 1.276
K* 25747 0983  1.021 1.276
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comparison
< 1.0
16 [~ WINDLE LIDAR
— WINELDE U7 7109
1A - R bR R 2 7108
é 12 2 10.7 -
3 10! 106 E
& 4l {05 &
£ loa E
= o |33
g o 2N
5 402
< : PR
2t “o.1
00 1 000 2 000 3000 4 00(%)
height/m
B 13 Rk BRI A Gl 2 AT R 2 1 & 2o
A B

Fig.13 Distribution of wind speed and its system

deviation and standard deviation with height
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