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Investigation of atmospheric refractive modification based on
rotational Raman lidar

LIU Yuli'*, WANG Yuru', XIE Chenbo’

( 1 Department of Physics and Chemistry, The Army Infantry Academy, Nanchang 330103, China;
2 Key Laboratory of Atmospheric Optics, Anhui Institute of Optics and Fine Mechanics, HFIPS,
Chinese Academy of Sciences, Hefei 230031, China )

Abstract: In order to analyze the location error caused by atmospheric refraction, the vertical profiles of
atmospheric refractive index are deduced based on the rotation Raman lidar return signals, and then, the
elevation angle error and range error at different altitude are corrected according to the error correcting
theory for target positioning. The results indicate that the target elevation angle error and range error
decrease as the visual angle increases at the same altitude. When the visual angle is 10°, the elevation angle
error of the target at 10 km reaches 4.49' and the range error is 10.37 m. When the visual angle increases to
40°, the elevation angle error of the target at the same altitude is only 1.19" and the range error is only 2.80

m. These analysis results have a certain reference value for the correction of target positioning error.
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Fig. 1  Optical path diagram between laser orientation system and target
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Fig.2  Refractive index profiles of lidar and radiosonde
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Fig. 3  Refraction angle (a) and elevation angle error (b) of target at different heights under different visual angles
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Fig.4 Range error of target at different heights under different visual angles
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Fig.5 Elevation angel error (a) and range error (b) of lidar and Gamma model
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