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Wind field inversion technique for
scanning wind lidar
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Abstract; In order to solve the difficulty of detecting three-dimension wind field oblique upper of a scanning
wind lidar, a method of wind field inversion was provided based on multi-point regular acquiring, four-beam
packet calculating and multi-area merging. To verify the validity of this method, a target with controllable ve-
locity was studied and synthetic velocity was compared with the velocity in control. The result indicates that
the method is feasible and effective. The accuracy test was designed to calculate the actual wind field within
400 m. Measurement data from lidar were compared with that from three-axis anemometer. The results indicate
that the wind direction accuracy is better than 5°, and the wind speed accuracy is better than 2 m/s, which is
enough to describe the wind field of detecting area accurately.
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Fig. 1 Schematic diagram of scanning and sampling
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Fig.2 Schematic diagram of radial velocity measuring
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Fig.3 Skematic diagram of grouping of sampling points
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Fig.4  Schematic diagram of calculating wind velocity
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Fig.5 Diagram of scanning observation coordinate system
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Fig. 6 Diagrams of observation coordinate and ground

coordinate
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with multiple degrees of freedom
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Tab.2 Test data by inversion way
i i 28 A B c D
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s S 0.765 0.787 5 0.66 0.6
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Tab.4 Results of wind velocity and wind direction

WG A N KmiAY Wik
7 - HXT R /m : ‘ .
BEARFFRE 2 /m G B AL T IR S ALTa]
. %0 s 10.2 m/s 9.7 m/s 0.5 m/s
162.0° 165.1° -3.1°
2 10.7 m/s 11.0 m/s -0.3 m/s
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