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Evaluation of the performance of aerosol component retrieval method using lidar data:
Comparison with ground-based sampling data

Tomoaki NISHIZAWA', Nobuo SUGIMOTO', Atsushi SHIMIZU', Yukari HARA?, and Itsushi UNO?
' National Institute for Environmental Studies, 16-2 Onogawa, Tsukuba, Ibaraki-ken, 305-8506
2 Research Institute for Applied Mechanics, Kyushu University, 6-1 Kasugakoen, Kasuga, Fukuoka-ken, 816-8580

Abstract: We analyzed data measured by multi-wavelength Mie-Raman lidar (MMRL) at Fukuoka, Japan from

Sep. 2014 to May 2016 using our developed aerosol component retrieval algorithm and further compared the

estimates from the lidar measurements with ground-based sampling measurements by ACSA-12.

In the

comparison, fine-mode, coarse-mode, and total (fine+coarse) particles in mass concentration were targeted.

Extinction coefficients for 4 aerosol components (air-pollution, sea-salt, dust, and black carbon) and aerosol

mass concentration assuming shapes of size distribution, a mass densities, particle shapes for each aerosol

component were estimated from the lidar measurements. Initial analysis indicated that the lidar-derived mass

concentration for fine particles were generally smaller than the ASCA-12 derived mass concentration. This

difference is mainly because this lidar analysis did not consider variation of relative humidity and did not use

meteorological data more appropriate to actual atmosphere such as sonde measurement data and model-derived

reanalysis data.
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Fig. 1 Estimates from lidar data (fig. a and b) and
from ACSA-12 at Fukuoka from Sep. 2014 to May
2016. Fig.(a): Extinction coefficients at 532nm for
AP(Green), SS(Cyan), DS(Orange),BC(Gray), and
Total (Black). Fig.(b): Dry mass concentration for
AP(Green), SS(Cyan), DS(Orange), BC(Gray), fine
mode particles (Blue), coarse mode particles (Red),
and total particles (Black). Fig. (c): wet mass
concentration for fine mode (Blue), coarse mode
(Red), and total (black) particles.
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Fig.2 Frequency distribution on ratios of mass
concentration for fine mode particles derived from
lidar and ACSA-12 at Fukuoka from Sep. 2014 to
May 2016.
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