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Abstract: A new mobile lidar system with day and night capability has been developed for the
application research of test engineering and environmental monitoring. The lidar system was composed of
a horizontal measurement module and vertical measurement module, which can receive the Mie scattering
and Raman scattering signal that come from the action of laser and aerosol particles, water vapor
molecule, nitrogen in atmosphere. Atmospheric horizontal visibility, vertical aerosol extinction coefficient
and water vapor mixing ratio can be retrieved. The lidar system can provide continuous observation day

and night, the actual measurement results and comparison experiments show that the measurement error of
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atmospheric horizontal visibility is less than 10%, and the error of the vertical aerosol is below 10%

under the height of 6 km, and the maximum error of water vapor is not exceeding 20%. The mobile lidar

system can be provided to meet the various application requirements for atmospheric parameters

measurement.
Key words: atmospheric aerosol; water vapor;

scattering coefficient
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Fig.1 Layout of lidar system inside the container(side view)
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Fig.2 Schematic diagram of lidar system
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Tab.1 Main specifications of mobile lidar system

System parameters

Horizontal module

Vertical module

value value
Transmitter optics
Laser Nd:YAG Nd:YAG
Wavelength/nm 532 355/1 064
Pulse energy/mJ 1072 400/400
Repetition ratio/Hz 2500 30
Divergence/mrad 0.1 0.5
Width/ns 25 3-7/5-9
Receiver optics
Transmission
Type telescope(primary Cassegrain
mirror)
Diameter/m 0.1 0.45
Field of view/mrad 0.2 1
Bandwidth of filter 03 0.3/354.7 & 386.7
/nm ’ & 407.450.5/1064.2
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