Draft Proposal to OceanObs09 for a White Paper on:

A global boundary current circulation observing network

U. Send, R.Davis, D.Roemmich, C. Lee, W. Kessler, B. Owens, D. Rudnick, and other co-authors (TBD).

This white paper will describe proposed methodological approaches and a vision for a global boundary current circulation observing system. Such a system is needed to augment the present global ocean observing system because (a) boundary currents are central climate processes and eastern boundary currents are key to ecosystems (b) the present observing system is neither designed to, nor capable of, observing boundary current transports.

The purpose of the proposed white paper would be four-fold: (a) briefly summarize the reasons that boundary current observations are needed for practical problems in climate and ecosystem prediction and management; (b) summarize the advantages of various measurement techniques for long-term observation of boundary currents in different circumstances; (c) cite some examples where the different methods have been used to good advantage; and (d) propose initial steps and a general strategy for building an appropriate boundary-current observing system.

Currently available techniques to observe boundary currents, presently used largely in isolation, include current meter mooring arrays, end-point density and property moorings, repeated ship-of-opportunity sections (XBT, ADCP), glider sections, arrays of inverted echosounders, satellite altimetry, and electromagnetic field measurements using undersea cables. Each of these has a role depending on the specific parameters of interest, site logistics, and the strength of the current. Efficient and accurate observation of boundary currents requires using a hybrid approach integrating multiple observing techniques. In particular, the need to observe both baroclinic and barotropic components of these flows requires directly measuring pressure or velocity to augment frequently used density (“thermal wind”) observations. The presence of intense small-scale features demands high spatial and temporal resolution to avoid aliasing in space or time, and/or spatially integrating timeseries components. Because it is often impossible to define natural “end points” for transports and because the internal structure of boundary-currents is often of both climate and ecosystem importance, boundary current observations must determine more than volume transport and must merge smoothly with basin-scale interior observing systems.  Achieving these requirements is made difficult by the strength of many boundary current flows, which e.g. makes full depth moorings challenging and may prevent navigating gliders near specific points.

 The major western and eastern boundary currents around the world with surface and deep components, including the circumpolar current, will be summarized, and locations proposed where sustained observations would contribute to an  understanding, detection of changes, and modeling/forecasting capability relevant to global or basin-scale climate processes or impacts, including large-scale ecosystem variability. In many cases, those location will be notional, and actual sites implemented later may deviate while preserving the overall philosophy. The white paper will not attempt to describe the right mix of technologies in each location, since that would be impossible in the limited space and also since the details of implementations will depend on available means and national/agency priorities or preferences.   
