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Aerosol Scale Height Measured by Sun-Photometer Based on
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Abstract: Atmospheric aerosol has a strong characteristic of temporal and spatial variation. Aerosol scale
height is an important physical parameter to reflect atmospheric aerosol vertical distribution, which is
often measured by several instruments simultaneously. Based on the assumption of uniform parallel
sphere of stratified atmosphere, a new method that aerosol scale height is obtained only by sun-
photometer is studied, using stratified atmospheric algorithm. The research indicates that the parameters
such as average extinction coefficient and the optical depth of stratified atmosphere, atmospheric aerosol
vertical distribution height, and aerosol scale height can be gotten by the stratified atmospheric algorithm
only using sun-photometer. Compared with conventional method, the relative error of aerosol scale height
gained by stratified atmospheric algorithm is less than 10%. The relative error of atmospheric optical
depth gained by stratified atmospheric algorithm and whole atmospheric algorithm is less than 2%.
Therefore, using stratified atmospheric algorithm to obtain aerosol scale height only by sun-photometer is
feasible, and it extends the sun-photometer’s application.

Key words: atmospheric optics; sun-photometer; stratified atmospheric algorithm; aerosol scale height;
aerosol vertical distribution height; aerosol optical thickness; extinction coefficient
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Fig. 6 Variation of aerosol scale height with atmospheric depth of the first layer calculated
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Fig. 7 Absolute value of relative error of total atmospheric optical depth calculated by stratified algorithm
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