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INTRODUCTION.  Substantial progress has been made in developing the scientific and technical foundations for operational oceanography in the past several years, both for the global ocean and for the coastal ocean (i.e., the EEZ) but independent of each other. Recently, it has become certain that there must be linkages established between Global-IOOS and Coastal-IOOS for either to succeed fully. For example, operational coastal oceanography is dependent upon operational global oceanography for open boundary conditions used in downscaling of global/basin scale fields to the coastal ocean in order to achieve a useful  hindcasting and forecasting skill. Concomitantly, operational global oceanography is dependent upon operational coastal oceanography for downscaling environmental information products to societal end-users via intermediate (alias super) users, a step vital to securing the public funding needed to maintain and expand the global ocean observing system. The progress in operational global oceanography development is largely attributable to the international success of the Global Ocean Data Assimilation Experiment (GODAE) and the ARGO Program (autonomous, telemetering and profiling floats). Benefits have accrued to numerical weather prediction, climate diagnostics, and naval operations. However, its full impact has been limited by not having established stronger links to the coastal ocean community. Moreover, the benefits to the USA have been further limited without the vigorous engagement of a civil sector operational oceanography center. The progress in operational coastal oceanography development is largely attributable to the emergence of prototypical Regional Coastal Ocean Observing Systems (RCOOSs) and the R&D support of ONR. While a few demonstrations have been made with the coupling of global ocean to coastal ocean prediction systems, a broad spectrum of science questions and implementation issues must be addressed to move forward with more capable global and coastal ocean information systems that can be applied to an expanding set of user needs, which will increase the demand for operational oceanography. Today, both the global and coastal ocean communities recognize that it is now an urgent requirement to begin to design and conduct a Coastal Ocean Data Assimilation Experiment (CODAE) as a series of experiments in a variety of regimes.
DISCUSSION.  Planning is needed now for CODAE: the scientific agenda needs definition, the experimental protocols need articulation, the resource requirements need estimation, and critical activities needed to be scheduled. For example, what is the information content in the global ocean fields avaiable to the coastal ocean models? Are the mean and eddy fluxes (from the global ocean prediction system) on the offshore and cross-shore open boundaries of the coastal ocean models accurate? Do the global ocean predictions convey teleconnections by coastally trapped waves correctly at the cross-shore open boundaries of coastal ocean models? Can global ocean systems provide useful bio-geo-chem information to coastal ocean systems? For these questions, appropriate observations would be needed. As another example, what is the optimal design for networks of coastal ocean observing system elements to be used together with global fields in data assimilation for skillful hindcasting and forecasting in support of specific information requirements; e.g., seasonal circulation and stratification, coastal upwelling/downwelling events, storm surge events, mesoscale eddy generation and evolution, shelfbreak exchange, etc.? One extreme view is that only telescoping numerical grids from data-assimilative global ocean models are needed; i.e., no explicit coastal ocean observing or modeling elements are needed, except perhaps for verification purposes. Another extreme view is that, given enough explicit coastal ocean observing system elements and highly accurate numerical weather predictions, tidal forcing, and river runoff, plus high resolution bottom topography, the influence of the global ocean on the coastal ocean can be ignored or at least compensated for through coastal ocean data assimilation. The truth probably resides between these extremes. The optimal mix may also depend upon cost-benefit issues. Numerical simulations could help address these questions, but, ultimately, field observations would be needed for verification.
For maximum and timely impact of potential ‘technology transfer’, CODAE should be conducted as a collaboration between researchers and operational entities. Given NOAA’s environmental prediction mission for the civil sector and the Navy’s operational and R&D expertise in such matters, and based on collaborative experience gained in GODAE, there should be a NOAA-Navy partnership established on the operational global oceanography  side through a recommended, distributed Joint Operations Center (JOC) that could be forged during the conduct of CODAE. NASA and NSF also have potentially large roles to play in the requisite R&D.
Similarly, CODAE should be conducted in association with the emergent RCOOSs on the operational coastal oceanography side, which in turn must be linked to the JOC.
The R&D aspects of CODAE would be most efficiently conducted as a partnership between the Naval Research Laboratory (NRL), which has much relevant expertise and experience, and one or more RCOOS research groups; e.g., SEA-COOS and the NOS/Coast Survey Development Laboratory (CSDL) for major estuaries. Indeed, SEA-COOS may be best positioned to commence CODAE because it has three active modeling groups and a substantial set of coastal ocean observing system elements in place and under development. SEA-COOS offers challenging regimes in three subdomains: West Florida Shelf  (WFS) which has a very broad shelf and is strongly influenced by runoff and winds, East Florida Shelf (EFS) which has a very narrow shelf in the south and a broadening shelf in the north and is strongly influenced by the Florida Current and winds, and the Georgia-Carolina Bight (GCB) which has a broad shelf in the south and a narrowing shelf in the north and is strongly influenced by runoff, winds, strong tides, and the Gulf Stream. The SEA-COOS domain allows intensive study and understanding, the results of which may be applied to remote areas for Navy interests. Examples include the Navy Smart Search 2005 exercises to be conducted off the southeast USA coasts.
While the civil sector RCOOSs place initial priority on strategic (continually operating) coastal ocean systems, there will also be a need to have tactical (rapidly deployable, high-resolution, event-driven) coastal ocean systems. The naval sector may have similar priorities, which will facilitate collaborations. In particular, the SEA-COOS infrastructure offers high-resolution observational and modeling testbeds in different environments that could be utilized by the naval sector.

CODAE should be conducted in a way that the coastal ocean science community benefits and contributes as much as possible through an open architecture; e,g,, through an online information management system that yields a CODAE Commons similar to the GODAE Commons. Hence, there would be the possibility of exploring alternative modeling and observing systems and methodology and stimulating the next generation of models.

While the initial focus of CODAE should be on circulation and stratification hindcasting and forecasting, there are additional modeling issues; e.g., mesoscale coastal atmospheric forecasts, surface wave forecasts, storm surge forecasts, and sediment transport and ecosystem modeling, that will need to be addressed. For example, while coastal ocean wave forecasts have intrinsic value, they are also critical for accurate surface and bottom stress estimates for circulation models.
One of the major outcomes from CODAE will be an improved design for the RCOOSs, JOC, and the “national backbone”.

RECOMMENDATIONS.  It is time to move ahead with designing and initiating CODAE.

SEA-COOS and NRL aim to participate in the process of developing and conducting CODAE.

A provisional JOC and USA-GODAE should be involved in the planning, too. 
A CODAE Steering Committee needs to be established (presumably by ONR, NOAA, NASA, and any other sponsors). Its sectorial, disciplinary, functional, and regional representation needs to be carefully considered. 
A design workshop needs to be convened by the CODAE Steering Committee and funded by the sponsors.                
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