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Observation in the Antarctic Sea using pCO, autonomous buoy
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The total ocean uptake flux including the anthropogenic CO, was estimated to be 2.0 + 1.0 Pg-C/yr in a reference year 2000
by Takahashi et al.(2009). The contribution of the seasonal ice-free zone of the Southern Ocean is estimated 0.06 Pg-C/yr.
This estimate is large diffrence from the previous study (Takahashi et al., 2002). The flux of CO, between air and sea is
estimated using the difference of pCO, between air and sea surface and the gas transfer coefficient. That difference is due
to the luck of data in the southern ocean. A sampling strategy of pCO, measurement to estimate the annual mean CO,
uptake by the southern ocean to 0.1PgC/yr was discussed by Lenton, Matear and Tilbrook (2006). They suggested that
sampling regularly every 3 months, at every 30 degree in longitude and 3 degree in latitude is sufficient to determine the net
Southern Ocean CO, uptake which uncertainty has less than 0.1PgClyr.
We have been developed the small drifting buoy system (diameter 250-340 mm, length 470 mm, weight 15 kg) for CO,
autonomous measurement by using spectrophotometry with the support of the Japan EOS Promotion Program (JEPP), the
Ministry of Education, Culture, Sports, Science and Technology (MEXT) and tested at the Kerguelen Plateau area in the
eastern Indian sector of the Southern Ocean in January 2009. Preliminary results obtained with two autonomous pCO,
buoys are comparative with other data. The observed pCO, values are around 200 patm near the south-east of Kerguelen
Plateau from Janually to March and 280-350 patm off the Plateau between April and August.
About 10 autonomous pCO, buoys would be distributed in the seasonal ice-free zone of the Southern Ocean accouding the
Lenton’s sampling strategy in 2012-2013. We will try to determine the ocean uptake flux with small uncertainty.
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