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Research of Aerosol Extinction Inverted with Look-Up Table Method
Based on Multi-Axis Differential Optical Absorption Spectroscopy
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Liu Jianguo Liu Wenqing
(Key Laboratory of Environmental Optical and Technology, Anhui Institute of Optics and Fine Mechanics ,

Chinese Academy of Sciences , Hefei, Anhui 230031, China)

Abstract The properties of aerosol include physical, chemical and optical characteristics. Whiles the determinant of
optical parameters is the prerequisite for accurate estimation to the radiation forcing. A method for determining
aerosol extinction with look-up table is presented combined with radiative transfer model. Also the effects of single
scatter albedo rate, asymmetry parameter and ground albedo rate on the simulation of O, air mass factor are studied.
Using O, air mass factor based on multi-axis differental optical absorption spectroscopy (MAX-DOAS) measurement at
different elevation angles, simulated O, air mass factor and the factor got through the radiative transfer model are
compared. The aerosol optical density, boundary height and extinction coeffcient are retrieved after the process of
minimization and linearly interpolation. Creating a look-up table, the aerosol extinction is determined at Shanghai
Baoshan monitoring site using MAX-DOAS. Compared with lidar, it shows a reasonable agreement. It's turned out
that the look-up table can be used to detect the properties of aerosol.
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Fig. 2 Simulated values for Ags and g under different aerosol contents
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Table 1 Input parameters for look-up table

Parameters Values

SZA /(%) 35.4, 22,99, 12,95, 12.97

SRAA /() 98.96, 113.34, 146.95, 213.11

Phase function HG

g 0. 68

Ass 0.95

Ground albedo 0. 05

Photon number 100000
0.1,0.15,0.2,0. 25,0. 3,0. 4,
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2.0,2.5,3,3.5,4,4.5

w 0.1,0.2,0.3,0.4,0.5,
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e DI

B /km 5

Trace gas profile O, US standard

Wavelength /nm 360

Elevation angle /(*)

#
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Table 2 Comparison of extimction coefficients at 360 nm

09:00~10:00 10:00~11:00 11:00~12:00 12:00~13:00
Look-up table /km™! 0. 36 0. 45 0. 39 0. 46
Lidar /km™! 0. 30 0.41 0.35 0. 34
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