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Lidar System for Aerosol Measurement
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Lidar methods for measuring aerosols are explained. Details of the elastic backscattering lidar system

used in the Asian Dust and aerosol lidar observation Network (AD-Net) are presented as well as observa-

tion example. The range of lidar-sensitive aerosol particle size and the dependence of the lidar ratio on the

particle size are discussed using the Mie-scattering theory. Recent developments in multi-wavelength

Raman lidar and high-spectral-resolution lidar are also described.
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Fig. 1 Block diagram of the AD-Net two-wavelength (1064 nm,

532 nm) and polarization (532 nm) lidar.
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Fig.2 Layout of the transmitter/receiver of the AD-Net lidar.
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Fig.3 Photographs of the AD-Net lidar in Tsukuba. (left) Overall
view, (right top) transmitter, (right bottom) receiver.
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Fig.4 Simulation of the AD-Net lidar measurement. (a) atmo-
spheric model assumed in the simulation, (b) receiver
signal photoelectron number, (b) signal-to-noise ratio.
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Fig. 5 Example of AD-Net data (Osaka, May 2017). From top, the attenuated backscattering coefficient at 532 nm,
the volume depolarization ratio at 532 nm, the attenuated backscattering coefficient at 1064 nm, the dust
extinction coefficient at 532 nm, and the spherical aerosol extinction coefficient at 532 nm. A slightly strong
dust event is seen from May 7 to 8 in the dust extinction coefficient plot.
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Fig. 6 Backscattering cross-section (solid line) and extinction
cross-section (dotted line) at 532 nm (green) and 1064 nm
(red) as a function of particle diameter calculated with the
Mie theory.
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Fig. 7 Assumed particle size distribution (blue) (in relative
units) and contribution of each particle size to backscatter-
ing (solid line) and extinction (dotted line) (in relative
units) at 532 nm (green) and 1064 nm (orange).
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Fig. 8 Dependence of the lidar ratio on particle radius.
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Fig. 9 Concept of HSRL using a periodically scanning interferom-
eter in the receiver.
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