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Aerosol Optical Properties of Typical Areas of the World Based on
CALIPSO Satellite Remote Sensing Data
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School of Urban Construction, Wuhan University of Science and Technology, Wuhan, Hubei 430065, China

Abstract Spatial distribution characteristics and seasonal attributes of aerosol optical properties in typical regions
around the world are studied through the statistical analysis of multiple aerosol optical parameters using two-level
aerosol layer products provided by the cloud-aerosol lidar and infrared pathfinder satellite observation (CALIPSO)
satellite remote sensing data from 2009 to 2018. Results show that the monthly averages of the aerosol optical depth
(AOD) in Saudi Arabia and India are unimodal, reaching a peak from June to July; the monthly average changes of
the AOD in China and Central Africa are bimodal, with the highest values appearing from April to June and from
December to January. The regional difference between the particulate depolarization ratio (PDR) and color ratio
(CR) is the degree of irregularity of particles, which is the largest in Brazil with a PDR value of 0.5-0.7. In
China, India, and Indonesia, fine-mode particles are mainly encountered with a CR value of 0.1-0.2. During the
DJF and MAM periods, the nonspherical trend of particles in Saudi Arabia was the strongest, and during the JJA
and SON periods, the particles in Saudi Arabia and Central Africa had the largest particle size with a CR value
ranging from 0.756 to 0.829. The irregularity of aerosol particles in each region shows an increasing trend, and the
variation range of the trend coefficient is 0.01-0.025; the increasing trend is most obvious in Brazil, and the particle
size shows a weak downward trend.
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Table 1 Basic information on the study regions

Study area Abbreviation

Geographic scope

China CHN 73.0° E—136.0° E,17.0° N—54,0° N
Brazil BRA 30.0° W—85.0° W,10.0° S—30.0° S
India IDA 60.0° E—100.0° E,10.0° N—40.0° N
Indonesia IDNA 96.0° E—140.0° E,11.0° S—15.0° N
Saudi Arabia SA 37.0° E—60.0° E,18.0° N—30.0° N
Central Africa CA 10.0° W—45.0° E,10.0° S—10.0° N
2.2 B|EFHE 25 MBS L (CNES) B WF il i 2 3 X T &

CALIPSO DA E—FrHEE NASA 5% EE
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Fig. 1 Seasonal AOD mean sequence diagrams in study regions
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Fig. 4 PDR and CR scatter plots in representative regions
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