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In the proposed community white paper, we aim to develop the foundation for an international joint Argo-Oxygen program in order to determine, on a global-scale, seasonal to decadal time-scale variations in sub-surface dissolved oxygen concentrations. The oceanic dissolved oxygen concentration is a key quantity for ocean ecology and biogeochemistry. It permits study and quantification of a diverse and crucial set of processes, such as the magnitude and variability of net community and export production, the detection of the impact of global warming on ocean biogeochemistry and circulation, the assessment of changes in low oxygen regions, and improved estimates of the oceanic uptake of anthropogenic CO2. We propose to achieve this goal by adding dissolved oxygen sensors to the floats of the successful Argo array. The resulting enhanced measurement program will represent a revolutionary step in our ability to observe the ocean’s physical and biogeochemical evolution over time and over space. This prospect is made possible by the recent development of dissolved oxygen sensors that are both precise and stable over extended periods and can be easily integrated with the currently used Argo floats. Of particular relevance is the recent availability of a new oxygen sensor that has a response time adequate for float platforms. Results from the more than 150 Argo floats that have been deployed to date with dissolved oxygen sensors have not only demonstrated the feasibility of the Oxygen on Argo program, but also produced already substantial results. Notable is the first-time description of the seasonal cycle of near-surface oxygen in remote areas of the South Pacific, from which new constraints on net community production could be deduced. The proposed program will add substantial value to Argo by significantly broadening the scientific scope and expanding the number of Argo data users, as well as by creating new synergies between the physical and the biogeochemical ocean research communities. The new observations will also contribute to the activities of various international networks and partnerships for Earth Observing Systems, such as the Climate Observing System/Global Ocean Observing System GCOS/ GOOS.
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‘Core Contribution’ to Plenary Papers in Theme 2A (Physical Properties), 2B (Physical Processes), 2C (Carbon and Ecosystems), Theme 4a (Frontiers in IN-situ observing technology), and Theme 5 (The way forward).
