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In order to clarify the recent surface melting of the Greenland ice sheet,
in-situ field observations, satellite remote sensing and numerical modelling were conducted. In the
field observations, existing automatic weather station observations were continued and the data were

published. lIce core samples were analyzed to characterize water vapor and mineral dust transport.
In satellite remote sensing, we developed an algorithm to retrieve the snow and ice physical
parameters using a non-spherical snow particle shape model and quantified the causes of ice sheet
surface darkening. In numerical modelling, a regional meteorological model including the detailed
processes of light-absorbing aerosols (LAA) was developed. A regional meteorological model including
snow metamorphism was used to simulate the time and spatial variation of ice sheet surface melting.
In addition, the radiative forcing due to LAA in the atmosphere and snow/ice was estimated by an

earth system model.
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