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Effect of microorganism on Greenland ice sheet surface temperature change
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Greenland ice sheet holds approximately 10% of the fresh water on earth. If it melts all, sea level rises about 7.2meter. It is
reported that mass of Greenland ice sheet is decreasing with temperature rising of climate change. Melting of the coastal area
is particularly noticeable. It is established that 4 to 23% of the sea level rising from 1993 to 2005 is caused by the melting of
Greenland ice sheet. In 2010, amount of melting per year became its maximum.

However many climate models aren’t able to simulate the recent melting of snow and ice in the Arctic including Greenland.
One of the possible causes is albedo reduction of snow and ice surface by light absorbing snow impurities such as black carbon
and dust and by glacial microorganisms. But there are few researches for effect of glacial microorganism in wide area. So it is
important to clarify the impact of glacial microorganisms in wide area.

The purpose of this study is to clarify the effect of microorganism on Greenland ice sheet surface temperature change using
satellite images of visible, near infrared and thermal infrared wavelength range and observation carried out in northwestern
Greenland.

We use MODIS Land Surface Temperature Product as ice sheet surface temperature. It estimates land surface temperature
based on split window method using thermal infrared bands. MODIS data is bound to cover the whole of Greenland, and
calculated the ratio of the temperature change per year. Analysis period is from December 2002 to November 2010.

Results of calculating Greenland ice sheet surface temperature change using the MODIS data, our analysis shows that it is
upward trend in the whole region. We find a striking upward trend in northern and western part of Greenland. The rate is 0.33
+0.03 degree Celsius per a year from 47.5° W to 49° W. While in the coastal area from 49° W to 50.7° W, the rate is 0.26
10.06 degree Celsius per a year. This large upward trend area is the same area as dark region (Wientjes and Oerleman., 2010).
It is considered that the cause of the dark region is Cryoconite on the glacier. So, upward trends have relation to glacial
microorganism including cryoconite.

In the future, in order to clarify the relationship between temperature change and glacial microorganism, we will develop
product to determine the quantity of glacial microorganism by satellite images.
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Figure 1. Greenland ice sheet surface temperature change
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Figure 2. Surface temperature change in Dark Region EE
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Figure 3. Surface reflectance in Dark Region
(Wientjes and Oerlrman, 2010)
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