Empirical Estimates of Interannual Changesin Air-Sea CO, Fluxes
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The ocean is the primary long-term sink for taking up anthropogenic CO,, on average, 1.5-2 Pg C per yr, or
about 20-30% of the current annual release of anthropogenic CO,. However, the oceanic uptake of CO, is highly
variable in time and space, and the interannual variability is not well constrained. Here we present updated
estimates of interannual variability, based on correlations of partial pressure of CO, in surface water (pCO,SW)
with temperature (Park et al., 2006), which yields a net uptake of 1.44 Pg C per yr. The interannual variability,
expressed as a standard deviation, is £0.12 Pg C per yr over the past 26 years (Figure 1). The results are based
on the new climatology of Takahashi et a. (2009), updated algorithms between sea surface temperature (SST)
and pCO,SW in the Equatorial Pacific accounting for the temporal changesin the EI Nino/Southern Oscillation
(Feely et a., 2006), and new wind speed (6-hour National Center for Environmental Prediction/Department of
Energy Reanalysis|l) and Sea Surface Temperature (SST) (NOAA/Optimum Interpolation SST V2) records.
The relationship of gas transfer velocities with wind has been adjusted to be consistent with the global uptake of
bomb *C (Sweeney et al., 2007).
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Figure 1. Interannual variability of air-sea CO, flux deduced from the empirical estimates based on SST.
Negative values correspond to net oceanic CO, uptake.

P-1



