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Description

The deployment of a worldwide Ocean Observing System is one goal within the three central science and technology elements of the Ocean Research Priority Plan issued by the Joint Subcommittee on Ocean and Science and Technology in January 2007.  Since the U.S. Integrated Ocean Observing System (IOOS®) identified ocean surface waves as one of the most important ocean variables to be observed in real-time, this document presents a U.S. national operational plan for observing wind-generated surface gravity waves.
Surface gravity waves (whose wave frequencies range from 1.0 to 0.033 Hz) entering and crossing the nation’s waters, have a profound impact on navigation, offshore operations, recreation, safety, and the economic vitality of the nation’s maritime and coastal communities. Although waves are a critical oceanographic variable and measurement assets exist, there are roughly 200 observation sites (about one-half estimate directional waves)  around the U.S. leaving significant gaps in coverage.  Existing locations were determined based on local weather forecast office requirements, resulting in a useful, but ad hoc wave network with limited integration of the observations into user products. The proposed system will increase the wave observation spatial coverage along and across the US coasts to about 300 sites (upgrading approximately 130 existing platforms to directional capabilities); and will serve a large and increasing user community. The design will complement existing and future remote sensing programs (land and satellite based systems).  This effort will also coordinate with and leverage related international efforts, such as the Global Earth Observing System of Systems (GEOSS).

The overriding goal of this National Wave Measurement Plan is to provide the US with a seamless coverage along and offshore system of consistent directional wave measurements comprised by a level of accuracy that will serve the requirements of the broadest range of IOOS® wave information users.  To achieve this goal requires that the observations satisfy a First-5 standard.  Setting the standard to a First-5 level will directly lead to improved estimates in height, period, direction, and provide better information to all users of wave information. First-5 refers to 5 Fourier coefficients defining variables at the entire range of energy carrying frequencies.  The first variable is the wave energy, related to the wave height, and the other four are the first four coefficients of the Fourier series that defines the directional distribution of that energy. 

The plan identifies existing wave observation assets, presents a comprehensive system design and then makes specific recommendations to (1) upgrade existing sensors; (2) add additional observations in critical “gap” locations; (3) implement a continuous technology testing and evaluation program; (4) support the Quality Assurance / Quality Control (QA/QC) and data integration of wave observations from a large number of IOOS operators; (5) support the operation and maintenance requirements of the system; (6) include the training and education of IOOS wave operators; and (7) promote the development of new sensors and measurement techniques.

The design of the network is based on establishing four along-coast observational subnets.  These include:
· Offshore Subnet: deep ocean outpost stations that observe approaching waves, prior to their passage into coastal boundary currents; 

· Outer-Shelf Subnet: an array of stations along the deepwater edge of the continental shelf-break where waves begin to transition from deep to shallow water behavior;

· Inner-Shelf Subnet: on wide continental shelves (notably the Atlantic and Gulf of Mexico coasts), an array of shallow water stations to monitor cross-shelf bottom dissipation and wind generation of waves;

· Coastal Subnet: shallow coastal wave observations, which provide local, site-specific information. 

This national waves plan is presented to the OceanObs’09 audience to demonstrate that the ideas and techniques discussed in the plan can be broadened to an international observation surface gravity wave network.  
