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Data processing techniques for turbulence profile Lidar

Feng Shuanglian, Qiang Xiwen, Zong Fei, Li Zhichao, Chang Jinyong, Zhao Junwei, Wu Min, Jiang Yu
(Northwest Institute of Nuclear Technology, Xi’an 710024, China)

Abstract: The atmospheric turbulence profile Lidar is a new technique presented near ten years which is
used to measure the optical turbulence altitude profile. Nowadays data processing becomes a significant
problem of this technique. The data processing methods of the turbulence profile lidar were described in
detail. Methods to calculate threshold values of dual light spot images and inversion of atmospheric
turbulence profile were studied mainly. These threshold values calculated by iterative method, maximum
classes variance method and statistic method were compared with each other, statistic method was an
appropriate method to calculate threshold values of dual light spot images. And then coordinates of dual
light spot were obtained and centroid distances were calculating based this threshold values. Arrival angle
fluctuations were computed with centroid distances of multiple images. Inversion of atmospheric
turbulence profile from arrival angle fluctuations was simulated with HV —21 model. These values
retrieved and original data were in same magnitudes and same integrative trend but differed in partial
curvilinear trend.
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Tab.1 Computing results of image threshold

Threshold value

Mean Max—
value imum Iterative Otus Statistical
method method method
Figure 1 610 18 160 4953 49 58 651
Figure 2 600 1135 600 599 647
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