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Observation and data processing of offshore wind field based on
UAV-borne Doppler lidar
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Abstract: A compact airborne coherent Doppler lidar (ACDL) was developed by Ocean University of China. The sys-
tem design, methods of motion compensation, velocity correction and wind inversion have been explained in this pa-
per. The data analyzed in this paper are based on the first domestic UAV-borne Doppler lidar experiment for offshore
wind at Hailing Island, Guangdong Province in 2016. The reliability of correction and inversion algorithms have been
proved with ground-based Doppler lidar. ACDL has been proved to be an effective tool to achieve offshore wind obser-
vation.
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Fig. 1 Schematic and structure diagram of the airborne coherent Doppler lidar system
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Table 3 Specifications of the Z—-5 unmanned helicopter
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Fig. 12 Wind THI diagram obtained by ACDL on 2016.12.17
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Fig. 13 Wind THI diagram obtained by ACDL on 2016.12.18
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Fig. 14 Wind THI diagram obtained by ACDL on 2016.12.19
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Fig. 15 Wind THI diagram obtained by GCDL on 2016.12.19
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Table 5 Typical offshore wind data observed by ACDL

P[] Mgk AR Fe KA e DR 37 pURIEITESEESIVETE S
20164E11 H20H AR 1200 m 9.8 m/s TR 100~400 m STV TR X 5 e XL
2016412 17H M 2k 1200 m 8.3 m/s MK 700~1 100 m T 5 I 5 [ 1) v 2 XU A8 1k
20164E12 7 18 H I Zk 1200 m 9.9 m/s K 70~1 000 m T R KR 454
20164E12 19 H WALk 1200 m 11. 8 m/s 4K 400~1 100 m T RA I I I B R 454

| | — | —=GCDL |
1 1 I =ACDL
H \ v / == Fluctuation
0.8 0.8 i 0.8 0.8
f J’
' ]
= 06 0.6 : A 0.6 0.6
= |
&
5] ]
:: / X& ‘ ‘! I
0.4 0.4 o 0.4 0.4
i L
H
.' |
0.2 } % 021 = 0.2 0.2
— | —— |
0 20 40 210 0 150 0 20 40 210 0 150
Wind speed/(m/s) Wind direction/(°) Wind speed/(m/s) Wind direction/(°)

(a) (b)
El 16 GCDL f ACDL 10 min V34 JXUEE 2k Hb Xt

() (d)

Fig. 16 Comparison of 10-minutes average wind profile between GCDL and ACDL
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