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Effects of snow impurities and glacial microbes on abrupt warming in the Arctic
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From field observations on Greenland ice sheet, it was found that the
contribution to albedo reduction in accumulation area by snow impurities such as black carbon (BC) is
smaller than that by snow grain growth. Drastic surface melting event in July 2012 was accelerated by
downward longwave radiation from low cloud. In ablation area, glacial microbes were contained in surface
impurities and could contribute to the albedo reduction remarkably. Satellite remote sensing confirmed
that the cause of darkening of ice sheet surface after 2000 is snow grain growth in accumulation area and
the expansions of bare ice and dark area includin? glacial microbes in ablation area. We drilled a 223 m
ice core in northwest Greenland ice sheet and analyzed the BC concentrations since 1660, which has a peak
around 1920-1930 several times higher than the present value.
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