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Abstract

We developed an algorithm to estimate the vertical profiles of extinction coefficients at
532nm for three aerosol types that are water-soluble, soot, and dust particles, using the
aerosol extinction and backscattering coefficients at 532nm derived from High Spectral
Resolution Lidar (HSRL) measurements and the receiving signal at 1064nm and total
depolarization ratio at 532nm measured with a Mie Scattering lidar (MSL). In the algorithm,
the mode radii, standard deviations, and refractive indexes for each aerosol type were
prescribed by the Optical Properties of Aerosols and Clouds (OPAC) database; the optical
properties for each aerosol component were computed from Mie theory; the dust lidar
ratio at 532 nm was assumed to be 50sr to consider the effect of nonsphericity of dust
on the lidar ratio. We demonstrated the ability of the algorithm by applying to the
HSRL+MSL data measured at Tsukuba, Japan. Plumes consisting of water-soluble
aerosols, soot, dust, or their mixture were retrieved. These retrieval results were

consistent with simulation with a global aerosol transport model.
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Table 1. Optical properties of water-soluble, soot and dust prescribed in the algorithm?®

Property Water-soluble Soot Dust
R, Sq 0.19, 2.2 0.05, 2.0 30,22
M, 532 1.44 1.75 1.53
Mm;s3z 3x103 4x10 6.3x1073
Sas532 58 101 50

®Mode radius (R,,), standard deviation (S,), complex refractive index (m, - i m;), and lidar ratio (S,)

are shown. The units of R,, and S, are um and sr, respectively.
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Fig. 1. Time-height cross-sections of 0,53, (Uupper), Ss3, (middle), and 6§53, (lower)

measured on April 8, 2005.
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Fig. 2. Time-height cross-sections of extinction coefficients for water-soluble particles

(upper), dust (middle), and soot (lower) retrieved from data measured on April 8, 2005.
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