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Spatial variations of black carbon and insoluble particles in snow in Alaska
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Light-absorbing particles such as black carbon (BC) and mineral dust could decrease snow albedo and accelerate snow melt,
thus exerts influence on climate. In order to evaluate their impacts on snow albedo, it is important to know accurate
concentration and deposition flux of light absorbing particles. Under the GRENE Arctic Climate Change Research Project, we
collected seasonal snow cover samples from different regions in the Arctic. Here we present the results obtained from Alaska.
In Alaska, We collected snow samples from 22 sites in late February or early March during 2012-2015. BC and insoluble
particles (IP) were measured using a single particle soot photometer (SP2) and a Coulter Counter Multisizer 4, respectively.

From the spatial variations of BC concentrations, Alaska can be divided into three regions, i.e. North region (ANR), Middle
region (AMR) and South region (ASR). Averages of total BC mass concentrations in ANR, AMR and ASR are 3.07+2.95,
5.01+1.94 and 1.79+1.29ug L respectively. These three regions also show different BC mass size distributions. BC mass size
distributions in ASR is similar to that in typical ambient air, whereas snow in AMR displays high percentage of large BC particles
(>645nm). IP mass concentrations show spatial trend similar to that of BC concentrations. BC and IP deposition in snow were
calculated by snow water equivalent (SWE) and concentrations. Winter BC depositions in ANR, AMR and ASR are 2124102,
530+183 and 346+160ug m respectively. Averaged SWE in ASR is the highest of three regions, but winter BC depositions is the
highest in AMR, as is BC mass concentrations.
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