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This white paper will describe the evolution, status, and vision for the OceanSITES project, a global open-ocean network of sustained timeseries sites. OceanSITES was conceived as a result of the OceanObs99 conference, where a need for a coordinated system of timeseries observations was recognized and endorsed by the community, to complement the other existing components of the global ocean observing system such as ARGO, satellites, ship hydrography, and underway data such as XBTs. The unique strengths and contributions of such measurements were perceived to be (and still are) aspects such as
· High temporal sampling for resolving events and rapid processes

· Long sustained measurement of multiple interrelated variables from sea surface to seafloor

· Presence in fixed and critical locations that are difficult to maintain with mobile platforms (straits/passages, boundary currents)

· Deployment of large, heavy or power-hungry instrument systems.

In addition, there are other applications such as serving as benchmarks for satellite and float systems, for model validation, as community platforms which can accept a variety of instruments of outside users, and as test beds for new sensor systems.

In recent years the concept of oceanic equivalents to the Mauna Loa CO2 curve in the atmosphere has developed, leading to the notion of ocean “reference stations”. This is a useful approach to take, since the number of sites around the globe will always be sparse and undersampling spatially. The goal of OceanSITES thus is not to provide complete information at global scales but to provide high-quality, well-calibrated continuous data from discrete locations that are either representative of a region/province/regime or critical for specific processes. Such data can then be used to validate e.g. assimilation runs and forecast products, measurements from remote sensing or platforms that cannot be post-calibrated, to provide temporal statistics (aliasing issues), to develop and improve models, and to detect small trends or changes in long timeseries.

While many present locations in OceanSITES measure only a few variables focused on a specific discipline or process (e.g. circulation, air-sea fluxes, benthic environments), the goal is to build as many multi-disciplinary sites around the world as possible. Biogeochemistry, carbon science, and ecosystem studies have become increasingly important in timeseries observations of the ocean, and in fact some of the prime examples and successes of sustained ocean timeseries come from these disciplines. One of the prime drivers now for timeseries is to provide both monitoring and process observations to detect, understand, and predict global biogeochemical changes, probably with a focus on ocean carbon uptake/storage and acidification, but including the role of and impact on ecosystems.
This leads to the need to establish a globally distributed core or backbone network of sites that carry out a minimum suite of identical measurements of atmospheric forcing, physical variables, biogeochemical processes, and ecosystem parameters. These would serve as sustained background observations, around which other, more intensive process-oriented studies can be clustered with enhanced spatial footprint or more ship visits for in-situ verification of autonomous measurements. A vision for OceanSITES is to collaborate across disciplines, agencies, and countries to implement, share and mutually enhance such sites and platforms, possibly to develop a standard mooring design that can be replicated anywhere in the world, and work across borders and boundaries to supply disciplinary, technical and sensor expertise to each other.

Another requirement to make the system a success is easy access to all OceanSITES data in a unified format with agreed QC procedures and best practices, and the development of products and indicators for a variety of users. This has been initiated now within the project but depends on the contributions of all members and operators of OceanSITES.
