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Measurement of tropospheric aerosol using multi-wavelength lidar
and ground observing system
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Abstract

We have been developing the Atmospheric Data Collection Lidar (ADCL) , a lidar system aimed
mainly to observe aerosols/clouds in the troposphere by means of stereoscopic and continuous
observations. The system is composed of three major units: (i) Multi-wavelength lidar unit which
measures size distribution and non-sphericity of scatterers, (ii) PPI (Plan Position Indicator) unit
which makes measurement on a rotational plane, and (iii) Ground aerosol measurement unit which
measures optical properties of aerosols near the ground directory and thus provide the ground truth.
Such an accumulative measurement with this system enables us to characterize aerosol properties
from the ground layer in which the highest aerosol concentration is expected.
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Table 1. Main specifications of the multi-wavelength measurement unit and and the PPI-mode
measurement unit (receiver)

Lidar Type Direction =~ Wavelength (nm) Telescope (cm) Hamamatsu PMT

UV Mie vertical 355 25 H10304-00
UV Raman vertical 355, 387, 408 35 H10304-00
VIS HSRL vertical 532 25 H10304-20
VIS Raman vertical 532, 607 35 H10304-20
VIS Polarization vertical 532 30 H10304-20
NIR Mie vertical 1064 30 R316-02

VIS Mie slant 532 30 H10304-20
UV Mie PPI 349 nm 30 H10304-20
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Table 2. Main specifications of the ground aerosol measurement unit

Equipment Main specifications

Particle counter (Rion KC-22B) Size classification: 0.08, 0.1, 0.2, 0.3, 0.5 mm
Aethalometer (Magee Scientific AE-31)  Wavelength: 370, 470, 520, 590, 660, 880, 950 nm
Nephelometer (TSI Model 3563) Wavelength: 450, 550, 700 nm (Bandwidth 40 nm)
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