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The Integrated Ocean Observing System (IOOS) will enhance our ability to collect, deliver, and use oceanographic information. The goal is to provide sustained data on our open oceans, coastal waters, and Great Lakes in the formats, rates, and scales required by scientists, managers, businesses, governments, and the public to support research and inform decision-making. IOOS is the oceans and coasts component of the U.S. Integrated Earth Observation System (IEOS), the U.S. contribution to the Global Ocean Observing System (GOOS), and the U.S. contribution to the oceans and coasts component of the Global Earth Observation System of Systems (GEOSS). The U.S. National Oceanic and Atmospheric Administration (NOAA) established an office in 2007 to manage its contributions to IOOS.

The NOAA IOOS office has initiated the implementation of a Data Integration Framework (DIF) to improve management and delivery of an initial subset of ocean observations. The DIF establishes a web service layer atop key NOAA data providers and our regional partners through the 11 IOOS Regional Associations. The standards and protocols used are meant to be broadly applicable, but decision-support tools and models relevant to harmful algal blooms, integrated ecosystem assessments, hurricane intensity, and coastal inundation are targeted as initial customer focus areas for the DIF. A working group on Web Services and Data Encoding (WSDE) comprising NOAA and regional partners has been established to guide these efforts.
The DIF recommends that particular web services and encodings be used to provide various classes of information. These are intended to standardize a small number of data access methods and thereby enable additional providers, users and variables to join the network more easily, and can be established either instead of or in addition to prior arrangements between individual providers and customers.

· For in situ observations, the DIF uses the Open Geospatial Consortium (OGC) Sensor Observation Service (SOS) serving data encoded in Extensible Markup Language (XML).
· For gridded observations and model outputs, the DIF uses the OGC Web Coverage Service (WCS) and the Open Project for a Networked Data Access Protocol (OPeNDAP), serving data encoded in Network Common Data Format (NetCDF) with Climate and Forecast (CF) conventions.
· For images of data, the DIF uses the OGC Web Map Service (WMS) serving maps in graphic formats such as Georeferenced Tagged Image File Format (GeoTIFF).
To standardize data provided by the DIF's Sensor Observation Services, the WSDE working group has issued a specification for encoding in situ ocean observations using XML based on OGC Geography Markup Language (GML), Sensor Web Enablement (SWE) and Observations and Measurements (O&M) standards. The DIF XML specification includes schema and data record definitions for six IOOS core variables (currents, temperature, salinity, water level, winds and waves) and a variety of sampling feature types (points, profiles, trajectories, and collections or time series thereof). It comprises a GML application schema that extends and specializes GML and SWE schema definitions, a profile of the O&M schema, a collection of O&M observation XML documents, and an associated set of SWE XML record definitions. It is available from the NOAA CSC schema repository at http://www.csc.noaa.gov/ioos/schema/IOOS‑DIF/ . For gridded data such as ocean color from satellites, surface currents from high-frequency radar, and model outputs, the WSDE working group is also documenting any additional conventions or practices required beyond the CF conventions for NetCDF.
In mid-2008, implementations of the DIF web service layer were initiated with support from  IOOS at three NOAA data providers: The National Weather Service (NWS) National Data Buoy Center (NDBC), the National Ocean Service (NOS) Center for Operational Oceanographic Products and Services (CO-OPS), and the National Environmental Satellite Data and Information Service (NESDIS) CoastWatch program. These centers provide in situ or remotely sensed data including ocean currents, temperature, salinity, water level, waves, winds and ocean color. Several IOOS regional partners are also have implementations planned or in progress.
These services are expected to be active shortly before the Oceans 2008 conference. This paper will discuss the service layer, the data encoding specifications used, and lessons learned thus far. We will also indicate the status of work on a Catalog Service, of submission of the technologies used in DIF by the IOOS Data Management and Communications (DMAC) standards process, and of our efforts to harmonize with Climate Science Modeling Language (CSML).
