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Variations in BC mass concentration on Rishiri Island
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Since April 2012 measurements of equivalent black carbon (hereafter BC) in surface air have been made on Rishiri Island
(45°07°N, 141°11’E, 40 m asl) by using an aethalometer (AE31, Magee Scientific, California, USA), along with measurements
of atmospheric CO,, CH,, and CO (CRDS analyzer G2401, Picarro, USA), ?’Rn (Wada et al., 2010), and O. We defined high
and low BC events on the basis of 95™ percentile (508 ng m™) and 5" percentile (51 ng m™) values, respectively, of the daily
mean data over 1 year. All of the air masses with high BC mass concentrations, affected by the sources in China, passed
between 40°N and 50°N of coastal Eurasia. The trajectories were divided into two groups: the transport of an air mass from
latitudes equal to or lower than the latitude of Rishiri Island and the transport from west-northwest towards Rishiri Island. The
former group contains the area with large BC emissions in China. Air masses that moved over northern China were vulnerable
to the relatively high BC emissions of the region. Low BC events were associated with low Rn concentrations. Air masses
with low BC originated from the Sea of Okhotsk and the Bering Sea. From December to March, the ACgc/ACco of high BC
events was between 3.6 and 6.8 ng m™/ppb; the weather at Wakkanai was often reported as snow/rain and cloudy, which
suggests that wet deposition influenced the BC values. From April 22 to 24, 2013, the ACgc/ACco decreased by 6.4 ng m™/ppb.
(i.e., from 12.0+0.6 ng m®/ppb to 5.6+0.5 ng m™>/ppb). Dry and wet deposition of BC during transport most likely contributed
to the large decrease in ACgc/ACco. Because data indicating high ACgc/ACco Vvalues are insufficient for fully analyzing BC
variations, it is necessary to collect BC data along with co-emitted substances during high BC events at the RIO to understand
the factors controlling BC.
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