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Description

As standards in best practices in data quality assurance and quality control evolve, methods for discovery and transport of information relating to these practices are also being developed.  An observation’s history from sensor descriptions, processing methods and parameters and quality control tests to data quality flags and sensor alert flags must be accessible through a standards-based web service.   This capability enables a common understanding and thus an underlying trust in the developing world of ocean observing systems.   For example, an observatory of the coast of New England may conduct several tests that clean up in situ data.  A data aggregation center will be able to determine which tests were conducted, interpret data quality flags and then provide value added services by conducting additional tests that will be documented and sent along with the data to other participating ocean observing systems throughout the world.   These data will retain their data because there is a means to assess its quality without additional effort of understanding the local observatories conventions and terminology.
Towards that end, a NOAA sponsored program called Q2O (QARTOD to OGC) has begun development of standard quality control test SensorML profiles for use in the oceanographic community.   These SensorML profiles  can be accessed through OpenGeospatialConsortium (OGC) Sensor Web Enablement Sensor Observation Services.  The OGC SWE framework is standards based and being used in many applications throughout the world, enabling interdisciplinary research.
The project began implementation by building a dictionary of data quality terms, tests and references.   The vocabulary was converted into an ontology using tools provided by the Marine Metadata Interoperability Project (MMI) and was registered on the MMI “The Registry”.  This  provided the uri’s for resolvable definitions of each of the project terms used in the SensorML profiles.  By contributing to the MMI Registry, terms can be maps to terms throughout the world, as the MMI Registry is farmed by global programs, such as GEOSS.
A multi-institutional, grass roots group called QARTOD (Quality Assurance in Real Time Oceanographic Data) has met to define recommended tests for four in situ parameters:  waves, in situ currents, CTD and dissolved oxygen.  As these recommended minimum standards are adopted, the Q2O project is building SensorML profiles of the tests, defining the input and output data for each test, along with the associated parameters required for the test.   The profiles can be combined into process chains that provide a discoverable description of all qc processing that has been done on an observation from sensing to the current offering.   This enables data aggregation centers to assess processing steps and to perhaps build on the observation processing, according to its own recommended best practices.
The Q2O project also is exploring means to serve through SWE information about other components of quality assurance, like changing sensor configurations and maintenance events.  This will enable machine-to-machine harvesting of information about steps that were taken to assure good observations.

Work is also being done to identify and map flagging systems, allowing a system to determine if a flag of one convention is the same as a flag of a different convention, even though each flag value may differ.

This paper will demonstrate the implementation of the SensorML profiles using existing ocean observations with differing processing histories and will demonstrate on-the-fly data assessment using quality flags from specific tests. 
