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Retrieval of Lidar Overlap Factor using Raman Lidar System
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Abstract

The range-dependent overlap factor of a lidar system can be determined experimentally if a Raman backscatter
signal by molecule is measured in addition to the usually observed elastic backscatter signal, which consists of a
molecular component and a particle component. The direct determination of the overlap profile is presented and app-
lied to a lidar measurement according to variation of telescope field-of-view and distance between telescope and
transmitting laser. The retrieval of extinction coefficient by Raman method can generate high errors for heights below
planetary boundary layer if the overlap effect is ignored. The overlap correction method presented here has been
successfully applied to experimental data obtained in Gwangju, Korea.
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Fig. 1. Two types of laser transmitting system. (a) coaxial type, (b) biaxial type.
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Table 1. Specifications of telescope and laser.

Telescope Type Cassegrain
Diameter 8inch (203.2 mm)
Field-of-view 0.5~3.0mrad
Laser Type Nd:YAG
(CFR400 Big Sky Laser)
Wavelength 355, 532 (nm)

Repetition rate
Beam divergence

20 (Hz)
0.2 (mrad, after passing
beam expander)

Table 2. Field-of-view of telescope and distance between
telescope and laser beam each observation

dates.
Date Field-of-view Distance

(mrad) {mm)

2004. 02. 10
(20:00~01:20) 0.25 150
2004. 02. 24 1.0 150
2004. 10. 27 2.5 40
2004. 11. 15 2.0 40
2005. 06. 01 4.0 40
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Fig. 2. Overlap profiles determined by direct method [Eq.

(3)] at 355 nm (dotted line) and 532 nm (solid line)
in Feb. 10 (a) and Feb. 24 (b) 2004.
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(b) 2004.
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Table 3. Aerosol optical depth (AOD) according to analy-
sis method and overlap correction.

Total column' Corrected layer?

Date Methods

AOD  A*(%) AOD  A(%)

Raman 0.736 12 0.55 15

I-M Raman-c* 0.833 - 0.645 -
A Klew S0sr 0.619 26 0454 30
Klett_69sr  0.851 2 0.623 3

Raman 0.603 13 0.446 17

Raman-c 0.695 - 0.538 -

300t Ko 505 0479 31 0.327 39
Klett_6lsr  0.569 18 0399 26

*difference with the value of overlap corrected AOD

*Overlap corrected Raman results

'Height range: 0.5~ 6 km (1-March), 0.2~ 6 km (30-October)
“Height range: 0.5~ 3.5 km (1-March), 0.2~ 1.6 km (30-October)
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