Abstract:
Seven carbon cycle models in the North Pacific are compared to each other and to data. Important components of the models' upper ocean pCO2 and air-sea CO2 flux respond similarly to climate variability on seasonal to decadal timescales. Modeled seasonal cycles of pCO2 and its temperature and non-temperature driven components at three sites capture the basic features of the seasonal cycles in observations (Takahashi et al. 2002), but have difficulty representing the total pCO2 cycle at high latitudes because it results from the difference of these two large and opposing components. In the four longest model simulations, the timeseries of the first EOF of modeled interannual variability in the air-sea CO2 flux has a significant correlation with the Pacific Decadal Oscillation (PDO). Regression of the PDO on wind speeds and the driving components of pCO2 illustrates that the three key drivers of pCO2 (temperature, dissolved inorganic carbon (DIC) and alkalinity) have opposing effects on surface ocean pCO2 which minimizes pCO2 anomalies and damps sea-to-air CO2 flux variability across the North Pacific. Windspeed variability is also found to be an important factor in the calculated sea-to-air flux response to the PDO.

