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Reliability analysis of Raman scattering lidar for measurement of

atmospheric carbon dioxide profiles
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Abstract: Raman scattering lidar is an important technique, which has the high space —time resolution,
can measure atmospheric carbon dioxide mixture ratio profiles in real time. It is based on the Raman
scattering frequency shift caused by laser and atmospheric CO, or N, interaction. A Raman scattering lidar
system developed by Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, was
introduced. And the theory and method for atmospheric CO, space—time measurement were expatiated on.
Two CO, analyzers prior calibrated by each other, which tested the lidar's results reliability, were placed
in the sites of transmitting terminal and one kilometer distance along the laser path. Experiment results
displayed the two analyzers have good consistency with the lidar’s in near—end and far—end respectively,
where there are 0.8 ppm and 3.51 ppm difference in whole night averaged values. It was explained that
the difference of CO, mixture ratio in near—end and far—end. Thus atmospheric CO, profiles monitored by
Raman scattering lidar have authenticity and reliability.
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Fig.1 Raman scattering lidar system diagram for CO, measurement
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Tab.1 Main specifications for Raman scattering

lidar system

Unit Specification
Laser tvpe Quantel brilliant B
P Nd:YAG
Laser Waveleng.tlhl(nm)/pulse 354.7/20
transmitter repetition(Hz)
Puls energy (mJ)/stability (%) 80+3
Divergence(nrad)/expender 0.5/4
Efficiency diameter(nm) 300
Scanner Scanning spatial range 360° (horizongtal)x
£ 5P g 90° (vertial)
Optical Telescope type/diameter(nm) Newtonian/300

receiver

Focus length(nm)/FOV (mrad) 665/0.15
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Uint Specification

Diameter(mm)/numerical

. 1.2/0.22/99.9%
aperture/transmission

Coupled fibre

Central-wavelengh(nm)/
entral—wavelengh(nm)/" 2y 2y oo 4 566 7/25.4

_ aperture(nm)
Filter
Band-width(nm)/
. 0.5/>60 1.0/>60
transmission (%)
Detector/photon counter 9214QB/MCS-PCT
Signal
detection and Preamplifier VT120A
d?t?, Timer sequence controller DG535
acquisition

Computer Main frequency 2.5G
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Fig.2 CO, results of Raman lidar in near—end compared

with those from analyzer
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Fig.3 Schematic diagram of experimental results reliability
verification of atmospheric CO, Raman scattering lidar
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Fig.5 Respectively comparison of results between lidar in near—end
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Fig.6 Verifying reliability of measurement results of CO,

Raman scattering lidar
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