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Abstract: In the practical application of atmospheric lidar, when there are clouds, smoke or hard targets with
large backscatter coefficient on the laser detection path, and the abrupt signal is strong enough, the backward
integration inversion of extinction coefficient by Fernald method will produce obvious inversion error in the
backward data of abrupt signal. Based on the characteristics of Fernald backward integration and combined with
the piecewise slope method, a new inversion method was proposed to deal with the above situation and optimize
the inversion strategy of the traditional algorithm. That is, by judging the position of the abrupt signal, the
reference distance and boundary value were constantly updated for iterative inversion, and more accurate
inversion data were spliced and overwritten into the initial inversion data. The validity of the inversion method
was verified by using the measured data obtained from vertical and horizontal detection, and the optimized data

was compared with the corresponding data when there was no abrupt signal nearby. The results show that,
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compared with the traditional algorithm, the relative errors of extinction coefficients of vertical and horizontal

detection data are optimized by the new inversion method, which is about 79% and 96%, respectively, verifying

the feasibility of the new method.

Key words: lidar;  aerosol;
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Fig.1 Spatio-temporal variation diagram of extinction coefficient retrieved by traditional algorithm in vertical detection

%14
5
4
§ 3
(5]
en
5
& 2
1
00:00:00 00:55:33 01:51:06 02:46:39
Time
2.0

1.8
1.6
14 ©
12 |
1.0
0.8
0.6
0.4
0.2

0

Extinction coefficient/km™

P 2 KPR T 5 40 R 1 16 R et 2 A5 L Pl

Fig.2 Spatio-temporal variation diagram of extinction coefficient
retrieved by traditional algorithm in horizontal detection
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Technical parameters
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Fig.6 Spatio-temporal variation diagram of extinction coefficient retrieved by iterative splicing method in vertical detection
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