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Observation of distribution and movement of aerosols in east Asia
using a network of two-wavelength polarization lidars
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Abstract

We conduct network observations of aerosols using automated two-wavelength (1064nm, 532nm) polarization (532nm)
lidars in cooperation with various research organizations and universities. Currently, twelve lidars are continuously operated in
Japan, China, Korea and Thailand. Primary purposes of the network observations are for studying generation and transport of
Asian dust and anthropogenic aerosols, to determine climatology of aerosol distribution, and for validation/assimilation of
chemical transport models. Asian dust phenomena during 4 years since 2001 were observed quantitatively. The frequency of
the occurrence of dust events and the vertical distribution characteristics were analyzed. Also, transport of dust and air-pollution

aerosols were studied by comparing with the chemical transport model.
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Table 1 NIES lidar specification

Laser Flashlamp pumped Nd:YAG laser
Output power 1064 nm 20 mJ/pulse
532 nm 20 mJ/pulse
Repetition rate 10 pps
Telescope Schmidt Cassegrain
Diameter 25cm
Field of view 1 mrad
Receiver 3 channels
(1064 nm, 532 nm dual polarization)
Detector Photomultiplier tubes (532 nm)
Avalanche photodiode (1064 nm)
Data acquisition Digital oscilloscope

Table 2 NIES lidar network locations
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Fig. 1 Map showing lidar locations
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Fig.2 Frequency of Asian dust events in 2002 an 2003 observed in Beijing, Nagasaki and Tsukuba.
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Fig. 3 (left) Time-height indications of Mie-lidar extinction coefficient of spherical aerosols observed at seven locations in May
20083. (right) Time-height indication of sulfate calculated by the chemical transport model CFORS.
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Fig.4 Lidar network data product for realime model validation.
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