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Seasonal variations of black carbon at Syowa Station, Antarctica
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Black carbon (BC) is one of important aerosol constituents because the strong light absorption ability. Low concentrations of
aerosols and BC let BC make insignificant contribution to aerosol radiative forcing in the Antarctica at the moment. Because
of less or negligible source strength of BC in the Antarctic circle, BC can be used as a tracer of transport from the mid-latitudes.
This study aims to understand seasonal feature, transport pathway, and origins of black carbon in the Antarctic coats. Black
carbon measurement has been made using a 7-wavelength aethalometer at Syowa Station, Antarctica since February, 2005.
Mass BC concentrations were corrected from light attenuation by Weingartner's correction procedure (Weingartner et al.,
2003) in this study. Detection limit was 0.2 - 0.4 ng/m? in our measurement conditions (2-hour resolution and flow rate of ca.
10 LPM). BC concentrations ranged from below detection limit to 55.7 ng/m® at Syowa Station, Antarctica during the
measurements. No interannual trend has been observed since February, 2005. High BC concentrations were coincident with
poleward flow from the mid-latitudes under the storm conditions by cyclone approach, whereas low BC concentrations were
found in transport from coastal regions and the Antarctic continent. Considering that outflow from South America and
Southern Africa affect remarkably air quality in the Southern Ocean of Atlantic and Indian Ocean sectors, BC at Syowa Station
might be originated from biomass burning and human activity on South America and Southern Africa. Seasonal features of BC
at Syowa Station shows maximum in September - October and lower in December - April. Spring maximum in September -
October was obtained at the other Antarctic stations (Neumayer, Halley, South pole, and Ferraz). Although second maximum
was found in January at the other stations, the maximum was not observed at Syowa Station.
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