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We developed the Meteorological Research Institute Earth System Model
version 2.0 (MRI-ESM2.0), which enables more reliable estimates of the effects of aerosols including
black carbon on radiation, clouds and the surface albedo of snow and ice. Comparisons of the model

calculations with observations show that the model generally reproduces well the spatial and
temporal variations of aerosols in the Arctic. We conducted various calculations using MRI-ESM2.0
and estimated the effective radiative forcing of anthropogenic gases and aerosols under present-day
conditions relative to preindustrial conditions. We found that black carbon provides the second
largest contribution to the positive effective radiative forcing after carbon dioxide in the Arctic.
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