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Comparison of aerosol optical properties measured with lidar and microphysical
properties measured with direct sampling methods
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Abstract: Aerosol backscattering coefficient and the depolarization ratio at a wavelength of 532 nm in the
surface atmosphere were measured with a lidar on 7-8 May 2008 at Tsukuba, Japan. They were compared
with the aerosol mass concentration, number size distribution, particle shape, elemental composition, and
water-soluble chemical composition obtained from direct sampling methods. The aerosol backscattering
coefficient correlated well with the mass concentration with the mass-backscattering efficiency of 34-39
pgm st The aerosol depolarization ratio varied from 14% to 18%, which was possibly due to the
variations in the particle shape depending on the chemical composition and the mixing state of the aerosol.
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Figure 1: Photographs of aerosol measurements using lidar and aerosol sampler.
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Figure 2: Scatter plots of aerosol backscattering coefficient versus aerosol mass concentration (a) and
aerosol depolarization ratio versus mean aspect ratio for the periods from 23:12 JST on 7 May to 01:13
JST on 8 May (period A) and 04:52 JST to 07:18 JST on 8 May (period B).
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Figure 2: Electron micrographs of the aerosol particles collected for period A (a) and B (b). Particles
numbered in the figure are 1: mineral dust, 2: mixture of mineral dust and sea salt, 3: calcium-rich particle,
and 4: mineral dust.
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