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New era of the studies of impacts of aerosols on climate 
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Aerosols significantly influence the earth’s radiation budget through scattering and 

absorption of solar and terrestrial radiation (direct effect). They also act as cloud condensation 

nuclei (CCN), on which water vapor condenses to form cloud droplets. Therefore CCN influence 

physical properties of clouds (number and diameter), cloud water content, and precipitation. The 

influence of the changes of aerosols on the earth’s radiation budget is often expressed as aerosol 

radiative forcing in the units of W m-2. Aerosol concentrations are very high near source regions, 

including Asia. In these regions, aerosols are considered to have large influences on 

regional-scale climate, in addition to their impacts on global-scale climate  

The estimates of aerosol radiative forcing by models have large errors. This is because of the 

uncertainties of large spatial and temporal variations, and optical and chemical properties of 

aerosols, which control the magnitudes of radiative forcing. For improved understanding of 

aerosol impacts on climate, we need to investigate emissions, chemical reactions, transport, and 

optical properties of aerosol by field observations. Models need to be improved for more accurate 

representations of key aerosol processes. Development of new measurement technologies and 

well organized observations enable us to characterize the important aerosol processes and 

properties. I will present new aspects of aerosol-climate studies putting stress on black carbon 

aerosol, which most strongly absorbs solar radiation. 
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