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Analysis of aerosol optical characteristics of near-surface aerosol based on lidar observation
and Mie-scattering simulation
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Abstract:  Aerosol properties in Chiba are significantly affected by aerosols from the Tokyo Bay, potentially including
particles emitted from vessels. In this work, aerosol characterization is implemented at Chiba University using the data
from a near-horizontal lidar, together with the number size distribution derived from optical particle counters. By
choosing appropriate aerosol models and considering the aerosol coating under high relative humidity conditions, we
find good agreements of the temporal variation of the aerosol extinction coefficient at 351 nm between the lidar data
and simulation. As a result, continuous measurements with these instruments are useful for understanding the effect of

various weather conditions on the dynamics of aerosol optical properties over both land and sea areas.
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Fig. 1 Schematic of the nearly horizontal Mie scattering
lidar, with the location of ground-based instrument and
lidar systems (Chiba University).
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Fig. 2 Calculation method for extinction coefficient of
near horizontal lidar measurement.
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Fig. 3 Weather conditions observed on Dec. 4, 2018.
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Fig. 4 Temporal change of aerosol extinction coefficient
at the peak range (Ro) from lidar data and Mie-scattering
simulation on Dec. 4, 2018.
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