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Long-term change in aerosol composition derived from CALIOP and MODIS observations
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Abstract:  Aerosols have a significant impact on the climate change. Since the sign of the radiative forcing of
aerosols depends on the aerosol composition, it is important to observe the spatiotemporal changes in aerosol
composition. We developed a synergistic method to retrieve aerosol composition from the CALIPSO-CALIOP and
Aqua-MODIS observations. The method assumes that aerosols consist of four components: water-soluble,
light-absorbing, dust, and sea-salt particles. The vertical profiles of the volume concentration of each particle, and the
median radii of the fine and coarse particles are optimized to the CALIOP and MODIS observations. The extinction
coefficients of each component are obtained from the optimized volume concentrations and median radii. The
CALIOP and MODIS observations from 2007 to 2021 were analyzed to determine the linear trends of each
component. The results showed the decrease trend for water-soluble particle in East Asia, and for dust particle in West
Asia.
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Figure 1. Means of AOD in the period from 2007 to 2021 for (a) total, (b) water-soluble, (c) light-absorbing,
(d) dust, and (e) sea-salt particles. “MEAN+STD” indicates the global mean and standard deviation.
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(c) Trend of AOD of LA at 532nm (1/decade)
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(e) Trend of AOD of SS at 532nm (1/decade)
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Figure 2. Linear trends of AOD in the period from 2007 to 2021 for (a) total, (b) water-soluble, (c)
light-absorbing, (d) dust, and (e) sea-salt particles. “MEANxSTD” indicates the global mean and standard
deviation of trends. Green contour indicates the significance level of 95 % by t-test.



