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Measurement of Turbulence Profile with Lidar
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Abstract:  The principle of lidar system for measuring vertical profile of the atmospheric refractive index
turbulence is demonstrated. The turbulence profile retrieval technique is based on the measurement of coherent
lengths of different layers. A new method is introduced using the iterative algorithm of the integration equation
of plane wave to retrieve the turbulence profiles. The results were compared with that got from spherical wave

equation, and their retrieve effects were analyzed.
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Table 1 Variances of different Zernike orders caused by atmospheric turbulence

obeyed Kolmogorov spectrum

Zernike order  Variance(rad?) = Zernike order  Variance(rad?)

1 0.4479(D /r0)/3 8 0.0062(D /r¢)5/3
2 0.448(D /r()%/3 9 0.0062(D/r)%/3
3 0.023(D/ro)5/3 10 0.0024(D /10)5/3
4 0.023(D/r0)%/3 11 0.0024(D /ro)5/3
5 0.0232(D/ro)5/3 12 0.0024(D/r)5/3
6 0.0061(D/10)3/3 13 0.0024(D/r0)5/3
7 0.0062(D /10)3/3 14 0.0024(D /ro)5/3
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