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Development of aerosol retrieval algorithm from dual-wavelength polarization lidar data

and the data analysis
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Abstract

We have developed a sequential algorithm to retrieve vertical profiles of extinction coefficient at the
wavelength (A) of 532 nm of water-soluble aerosols (0y), sea-salt aerosols (Og) and dust aerosols (0p) from
dual-wavelength polarization lidar data. The lidar has three channels that are attenuated backscattering
coefficient at A = 532 and 1064 nm, and depolarization ration at A = 532 nm. In the algorithm, we use the
three-channel data and derive type of aerosols and oys, Oss and ops. We applied the algorithm to the data
measured with a dual-wavelength polarization lidar of NIES installed on the research vessel MIRAI of
JAMSTEC. The cruise was performed in the Pacific Ocean near Japan from May 14 to 28, 2001. The
vertical-profiles of oy and oy retrieved in the whole observation period show that most of water-soluble and
sea-salt aerosols were generally distributed in the boundary layer below the altitude of about 1 km (Z < 1
km). Dust and water-soluble layers were sometimes found in the range of 1 km < Z < 4 km. We compared
aerosol distributions reproduced by the global three dimensional aerosol transportation model with that
retrieved in this study. It turns out that the temporal and vertical distributions of the three aerosol components

are in rough agreement, however, the model generally tends to overestimate aerosol concentrations.
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Fig.2. Temporal and vertical distributions of o, of water-soluble aerosols (a), sea-salt aerosols (b),
dust (c¢) and lidar ratio at A = 532 nm (d) retrieved in the whole observation period.
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Fig.4. Temporal and vertical distribution of g, of dust in the whole observation period simulated by
SPRINTARS.
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