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New all-weather outdoor Raman—Mie scattering lidar system used in
atmospheric aerosol pollution monitoring
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Abstract: A new all-weather outdoor Raman—Mie scattering lidar system was developed and used in the
atmospheric aerosol pollution monitoring for the continuous observation of atmospheric boundary layer,
tropospheric aerosol and cloud optical characteristics. In lidar system design, this lidar system adopted the
existing mature technology of Mie scattering, polarization and Raman lidar remote sensing, and its
structure was compact and convenient for transportation. In lidar control design, it was easy to operate
with one—touch button and the system was available with manual and automatic working modes as well
as network control and data transmission functions. The automatic and manual retrieval software were

applied in the lidar data processing. The former can automatically process and display the observed
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results in real time according to the system settings, while the latter can retrieve and display the accurate

observation data according to the parameters set by the user. This lidar system has achieved the

requirements of production application and it can be widely used in the fields of atmospheric environment

monitoring and atmospheric science.
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Tab.1 Main specifications, performance and

measurement of Raman-Mie scattering

lidar
Parameter Value
Laser wavelength/nm 532
Laser frequency/Hz 10
Laser single pulse energy/mJ 150
Diameter of receiving telescope/mm 220

Receiving angle of view/mrad
Detection channels
Filter bandwidth/nm

Data collection method

0.5—2(Adjustable)
Three
1

A/D and photon counting

Performance

Parameters

Effective measurement range
Spatial resolution
Time resolution

Operating temperature
Storage temperature
Way of working

0-18 km(Clear air)
7.5 m
8 min(Adjustable)

5-40 C(For temperature

control , —10-40 C)
5-70 C(For temperature

control , —30-70 C)
Manual, automatic, and

Power network control
Volume 220 V/50 Hz/1 500 W
Weight 0.7 mx0.7 mx1 m (Lengthx

widthxheight)
<80 kg
Measurement Content

Level measurement

Vertical measurement

Atmospheric visibility
Aerosol level distribution
Aerosol boundary layer
structure. Tropospheric

aerosols and cloud
structures, particle
morphology and optical
characteristics
Tropospheric aerosol species
identification , discriminant
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