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HET—< Snow contaminations as the cause of the recent decline of glaciers, sea ice, and snow
(BR30) Az cover in the Northern Hemisphere and its influence on the earth’ s environment
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The decline of cryosphere in recent years is drawing much attention from both the academic
community and the public. Many people think that the decline of cryosphere is caused by recent global
warming, and administrators are seeking the ways how to stop the global warming or how to reduce
the emissions of green house gases. However, we must recall that the warming rate is only 0.8 °C
per century, and that their views are not necessarily based on rigorously scientific discussion
In fact, the retreat of glaciers started in 1850° s, much before the beginning of global warming.

From the discussion of the heat budget at snow surface in high latitudes, we have found that
the sensible heat transfer from air to snow increases by about 10 W/m2if the air is warmed by 1 °C,
while the dirty snow surface stained with black carbons and soils absorbs more solar energy of about
40 W/m?if the surface albedo decreases by 0.1. From field observations of snow contaminations and
snow surface albedo, we have found that black carbons and soils contained in new snow are denser
around busy streets than in rural areas. As the snow surface melts, black carbons and soils in
sub-surface layers come out to the surface and accumulate there, reducing the surface albedo. The
effect of snow impurities on snow-melting is lager in perennial snows than in seasonal snow packs.

We have next analyzed satel | ite observations of melt area and surface albedo over the Greenland
ice sheet. While the seasonal growth of melt area ismainly controlled by solar radiation, the decadal
expansion of melt area is controlled by both the solar radiation and reduced albedo. Correlations
between the air temperature and snow-melt are very poor. We have also pointed out that the wor [d-wide
retreat of glaciers started in about 1850’ s, exactly when the world-wide air pollution and snhow
contamination started. Based on the above findings, we have final |y concluded that the recent decline
of cryosphere has been caused by human activities which fling up black carbons and soils to the
upper atmosphere.




