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Abstract

Spatial distributions of water-soluble, sea-salt and dust aerosols over tropical Pacific Ocean and
Indian ocean were analyzed from ship-borne dual-wavelength polarization Mie-scattering lidar
measurements. The ship-borne measurements by the R/V Mirai were conducted over the tropical
Pacific Ocean in 2001, 2004, and 2006 and over Indian Ocean in 2006. In the analysis, we applied
dual wavelength lidar algorithms to the three channel lidar data, i.e., signal strengths at A = 532 and
1064 nm and total depolarization ratio at A = 532 nm. The algorithm allows us to retrieve aerosol
types and extinction coefficients for each aerosol component. The results showed the water-soluble
and sea-salt particles existed in the planetary boundary layer formed below about 1.5 km for all the
observation periods. Dust particles were scarcely present for all the observation periods. The optical
thicknesses of water-soluble aerosols were relatively large over the Pacific Ocean between Japan
and New Guinea island and in the eastern Indian ocean, indicating the transport of pollutants from
the lands. We further validated the global aerosol transport model SPRINTARS using retrieved
aerosol properties over the tropical Pacific Ocean in 2001. We could find rough agreement in the
general pattern of sea-salt and dust particles, however, there was distinct difference for the

distribution patterns of water-soluble particles.
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Table 1. Optical properties of water-soluble, sea-salt and dust prescribed in the algorithm®

Property Water-soluble Sea-salt Dust

R S 0.13, 1.6 3.0,2.1 3.0,2.2
My:532, My, 1064 1.41, 1.40 1.36, 1.35 1.53,1.53
My 532, M 1064 2.3x107, 6.8x10°  3.4x107,3.7x10°  6.3x107, 4.3x10”
S532, Si064 55,26 20, 32 22, 14

*Mode radius (R,), standard deviation (Sy), complex refractive index (m, — i m;), and lidar ratio (S)
are shown. S is computed by the Mie theory using the prescribed size distribution and complex

refractive index. The units of R,, and S are um and sr, respectively.
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Fig. 1 Time-height cross-section of extinction coefficient for total aerosols in the MR04K07 period.
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Fig. 2 Horizontal distribution of optical thickness at A = 532 nm for total aerosols for all the

observation periods.
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Fig. 3 Time-height cross-section of extinction coefficient at A = 532 nm for water-soluble aerosols
simulated by SPRINTARS (Upper figure) and retrieved from the lidar (Lower figure) in the
MRO1KO5 period.
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