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Optimization Solution of Atmospheric Profile Extinction
Coefficient by Scanning Lidar

Sun Xinhui Zhang Tianshu Lu Yihuai Wang Wei
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Zhao Xuesong

Abstract Scanning lidar can produce a profile image about atmosphere and play an important role in studying
boundary layer, structure of cloud, distribution and transport of air pollution. However, traditional Fernald and Klett
methods cannot be applied to the situation of large zenith angles. Usually, by using two-angle method, the lidar
constant is corrected. and then atmospheric extinction coefficient is obtained. But this is a multiple-solution problem.
It is difficult to optimize the solutions just by setting some relevant conditions. The atmospheric region between
adjacent slant paths is basically horizontally uniform. The lidar constant is estimated by using linear regression in that
region. Then the best lidar constant is optimized with relevant constraints. The atmospheric extinction coefficient is
inverted. By theoretical simulated and measured data analysis, the inversion result is still very good even when the
zenith angle is large and lidar signal quality is not very good. Results show that this method can display atmospheric
structure very well.
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Parameter Value 5—5 33(5) $=60°  TALM (b)
Effective diameter of telescope /m 0.2 £E simulated value
Energy of single laser pulse /] 0.1 éé AL —
Speed of light /(m/s) 3X10 = § 0.05 Ty
End position transitional zone /m 224 00 0.'5 110 115 2'.0 2.'5 3.0
Optical transmittance of lidar system 0.45 Height /km
Receiving field /mrad 1 . b = N 22 oKl 1
Divergence angle of laser /mard 0.5 B3 MR re o R b 3 AR 6 B 2 4D

Fig. 3 Distributions of extinction coefficient on
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