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Snow algae are photosynthetic microorganisms that adapt to cold environment, and they grow on snow and ice. Growth of
snow algae change color of snow surface and reduce its albedo (reflectance). Albedo reduction can promote melting of snow
and ice since the absorption of solar radiation increases. It is important to estimate and model the melting of snow and ice in
order to project future change of global cryosphere. Therefore, the physical model of snow and ice albedo should be developed
to include effect of snow algae.

In this study, we aim to determine the factors of initiation and growth of snow algae on snowpack based on field study on
Qaanaaq ice cap in the northwest Greenland. We also evaluate the effect of snow algae on surface albedo. The field study was
carried out from June to August of 2014. We did snowpit observations and collected the snow from the pit and surfaces, and
measured the reflectance of snow surface at two locations (Site-A 550m, Site-B 950m a.s.l) in every week. In a laboratory, we
counted cells of snow algae with a microscope and measured concentration of chlrophyll-a (Chl-a pg m? ) using a
fluorescence meter in snow samples to observe vertical distribution of snow algae in the pits, and temporal change of snow
algal growth on the snow surfaces. The reflectances of snow surface were measured with a portable spectrometer. These data
of cell count and Chl-a were compared with other physical properties of snowpit and meteorological conditions in order to
determine the factors driving the snow algal growth. In additon, the effect of snow algae on reflectance of snow suface was
estimated by the relationship between cell count and Chl-a of snow algae and reflctance on snow surface.

Results showed that the concentration of Chl-a gradually increased both at two study sites, but the timing of increase was
different. Chl-a increased drastically in the middle July at Site-A, while, Chl-a increased in the early August at Site-B. Chl-a at
both sites increased almost 20 times in a week. The red snow appeared in July 20 (at Site-A) and in August 3 (at Site-B). The
reason of the different timing of Chl-a increase at the two study sites is probably due to elevation.

The spectral reflectance of snow surface significantly changed when red snow appeared. In the Site-A, the reflectance was
reduced in the mean of 15-20% in the wavelength regions between 350 and 550 nm after red snow phenomenon appeared,
while, the reflectance was reduced in the mean of 10% in the wavelength region in the Site-B. Red snow algae have pigments
of Chl-a and astaxanthin, which have a specific absorption at the wavelength near 450 nm for Chl-a and near 480 nm for
astaxanthin. When the Chl-a increased from 0 to 26 [ug m™] at Site-A from July 14 to July 20, the snow surface reflectance of
wavelength region of 350-550 nm decreased in 0.6-0.8 [% per pg m™] per Chl-a 1 [ug m™]. Similarly, when Chl-a increased
from 0 to 21 [ug m™] from July 28 to August 3 in Site-B, the reflectance of 350-550 nm decreased in 0.5 [% per ug m™] per
Chl-a 1 [ug m™]. These results indicate that the reflectance of 350-550 nm decreased at least 0.5 [% per pug m] by growth of
snow algae (less than Chl-a concentration 30 [ug m?]).
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