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Fig. 1 Flow diagram of simulation of aerosol optical characteristics based on OPAC
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Fig. 10 Clean oceanic aerosol environment
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Analysis of the optical properties of aerosol components in
typical environments based on OPAC

Wang Jinhu'*'™'"%,Zhang Yan'*'",Chen Zhongrong'*'",Chen Hao''",
Jin Zigi'®"™,Wang Liang'®'",Ma Xiaofeng'"'

(1.a.Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters;
b.Key Laboratory for Aerosol-Cloud-Precipitation of China Meteorological Administration;c.National
Demonstration Center for Experimental Atmospheric Science and Environmental Meteorology Education, Nanjing
University of Information Science and Technology.Nanjing 210044, China;2. Key Laboratory of Middle Atmosphere and

Global Environment Observation, Institute of Atmospheric Physics,Chinese Academy of Sciences,Beijing 100029, China)

Abstract : The optical properties of aerosol and cloud software package (OPAC) was used to study the effects of different
lidar detection bands in three typical environments, which include continental average (typical aerosol components: water-solu-
ble, insoluble and soot aerosols), desert (typical aerosol components: water-soluble, nuclear-mode minerals, accumulative
mode minerals and coarse-mode minerals) and clean ocean (typical aerosol components: water-soluble, accumulated mode sea
salt and coarse mode sea salt) under the Mie scattering theory. The variation of optical parameters with the concentration of
components under each environment and the influence of each component on the optical properties were analyzed. The results
showed that the extinction coefficient and optical thickness increased linearly with the concentration of the components at differ-
ent laser bands and under different environments. The components that had the greatest influence on the extinction coefficient
and optical thickness in the above environments were successively water-soluble aerosols, mineral aerosols of accumulation
mode and sea salt aerosols of accumulation mode. The variation of the lidar ratio is very complex, which is affected by the dual
influence of detection wavelength and aerosol component. In general, non-water-soluble aerosols under continental average envi-
ronment has the greatest influence on the lidar ratio at 550nm and 1 000 nm. The minerals of accumulative mode in different
wave bands has the greatest influence on the lidar ratio under desert environment. The sea salts of accumulative mode has the
strongest influence on the lidar ratio under clean marine environment.

Keywords: extinction coefficient;optical thickness;lidar ratio; Mie scattering theory; OPAC software package
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