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[bookmark: _Toc302037835]Introduction
The purpose of this paper is to describe the current state of NOAA’s efforts to ensure the preservation and stewardship of its environmental data and information, deficiencies and inefficiencies that may be putting those resources at risk and to outline some ideas on an approach to mitigate those risks.  It is based on the previous work of the NOAA Archive Architecture Team that has studied the current efforts within each of NOAA’s line offices in an attempt to identify best practices that might be adopted NOAA-wide. This paper is not intended to be a fully-developed Concept of Operations (ConOps) but rather a set of definitions, observations and assertions that can form the basis of a ConOps (or a Procedural Directive, the end product is yet to be determined).  It is expected that the initial version of this paper will spark considerable debate but hopefully the result of those discussions will be a consensus understanding of the best approach to satisfying NOAA’s environmental data archive requirements.



[bookmark: _Toc302037836]Definitions and First Principles
The policy guidance for NOAA archives is contained in NOAA Administrative Order NAO 212-15 Management of Environmental Data and Information. Data Management (from NAO 212-15) - consists of two major activities conducted in coordination: data management services and data stewardship. They constitute a comprehensive end-to-end process including movement of data and information from the observing system sensors to the data user. This process includes the acquisition, quality control, metadata cataloging, validation, reprocessing, storage, retrieval, dissemination, and archival of data.
[bookmark: _Toc302037837]Data Management Services (from NAO 212-15) - a subset of Data Management and includes adherence to agreed-upon standards; ingesting data, developing collections, and creating products; maintaining data bases; ensuring permanent, secure archival; providing both user-friendly and machine-interoperable access; assisting users; migrating services to emerging technologies; and responding to user feedback.
[bookmark: _Toc302037838]Data Stewardship (from NAO 212-15) - a subset of Data Management and consists of the application of rigorous analyses and oversight to ensure that data sets meet the needs of users. This includes documenting measurement practices and processing practices (metadata); providing feedback on observing system performance; inter-comparison of data sets for validation; reprocessing (incorporate new data, apply new algorithms, perform bias corrections, integrate/blend data sets from different sources or observing systems); and recommending corrective action for errant or non-optimal operations.
Although it does not strictly adhere to the OAIS Reference Model (see below) the use of the term “Data” in the NAO 212-15 definitions refers to both data and information.
NOAA has established the “NOAA Procedure for Scientific Records Appraisal and Archive Approval” as a Procedural Directive under NAO 212-15 that outlines the process for deciding what is retained and preserved in NOAA’s archives. 
It is intended that the Archive Procedural Directive under NAO 212-15 will use the framework defined in the ISO reference model for an Open Archival Information System (OAIS-RM), as the foundation of its archival approach.
[bookmark: _Toc302037839]Archives – From the ISO reference model, an OAIS is an archive, consisting of an organization of people and systems that has accepted the responsibility to preserve information and make it available for a Designated Community.  The OAIS-RM goes on to identify six functional entities of an OAIS and related interfaces.  The functional entities are Ingest, Archival Storage, Data Management, Access, Administration and Preservation.  The OAIS-RM does not specify an implementation of an OAIS but does identify mandatory responsibilities of an OAIS archive.   They are:
· Negotiate for and accept appropriate information…
· Obtain sufficient control of the information…
· Determine…which communities become the Designated Community…
· Ensure that the information…is independently understandable to the Designated Community.
· Follow documented policies and procedures…
· Make the preserved information available to the Designated Community.

[bookmark: _Toc302037840]Data Preservation – The functions of ingesting, storing, managing and sustaining data and information, i.e. OAIS services done for the “providers”.
[bookmark: _Toc302037841]NOAA Data Centers – The three data centers established within NESDIS (NCDC, NGDC, NODC) with the expressed purpose of providing archive services for NOAA’s environmental data and information.
[bookmark: _Toc302037842]NOAA Centers of Data – Other NOAA research and operational facilities acquire, ingest, store and distribute environmental data and information in support of their mission requirements and objectives.  They may or may not address or support long-term preservation.
[bookmark: _Toc302037843]Comprehensive Large Array-data Stewardship System (CLASS) – An IT component of the archives at NOAA’s Data Centers, originally envisioned to support data collections from major satellite missions.  CLASS is a major IT investment of NOAA and has been identified as an (the) enterprise capability for archives, with a broader mandate to support data collections from non-satellite campaigns.

[bookmark: _Toc302037844]Observations
Because of their mandate and experience in providing archive services, the Data Centers are viewed to be “NOAA Archives” and are leading the way in adopting the OAIS-RM and in using the “Scientific Records Appraisal and Archive Approval” procedural directive.
The Data Centers and their CLASS Project partners are effectively utilizing the OAIS-RM in establishing roles and responsibilities in providing data archive services.
NOAA’s Centers of Data were established for purposes other than to provide archive services although some would consider archive services as one of their functions.  
The Archive Architecture Team has identified a number of cases where Centers of Data have acted as “data producers” in the OAIS-RM and have provided data collections to Data Centers for archive services.
· Multiple National Data Buoy Center (NDBC) data collections are in NODC and NGDC archives.
· Hydrographic survey data from the NOS Office of Coast Survey is serviced by the NGDC archives. 
· Key NMFS data sets are provided to the NODC for archive services.
· (NOMADS at NCDC?)
The focus of CLASS has been on the major NOAA campaigns, the majority from satellite missions.  Archive services for other data collections at the Data Centers and of all collections at the Centers of Data have been addressed using other IT solutions.
NOAA has thousands of data collections from a wide range of environmental domains and observing systems that it has collected for a diverse set of users and applications. 





[bookmark: _Toc302037845]Assertions and Proposals
It is appropriate to review “NOAA’s Procedure for Scientific Records Appraisal and Archive Approval” as part of this effort, both how it has been implemented as well as changes that may be needed.
For a number of reasons (number and diversity of collections, resource constraints, varying user requirements, and heritage capabilities) it is not possible or even desirable to have a single solution in providing archive services for NOAA’s environmental data and information.
Solutions in providing archive services include both where the responsibility lies and how those services are provided.
Levels of information preservation should be defined to accommodate varying resource levels available.  While a robust and rigorous minimum set of activities must be conducted to meet OAIS principles, resources are not available to apply the full range of preservation activities to all data sets.
Because of their charter and experience, it is expected that the Data Centers should be the first to be considered when the highest levels of information preservation are required.  
The assignment of specific responsibilities and selection of a particular IT solution should be done by the designated archive following an established procedure. 
The Archive Concept of Operations must address both existing data collections and those from new or planned observing or product generation systems (including models).  For future collections preservation planning and definition of stewardship responsibilities must be part of a required Data Management Plan.  For existing collections, the current repository should generate a Data Management Plan as the first step in the Scientific Records Appraisal and Archive Approval Procedure.
Data stewardship as defined in NAO 212-15 is an active, on-going process that spans the entire environmental data lifecycle.
The concept of data stewardship is not fully developed in the OAIS-RM.  In fact, it is not mentioned specifically at all although a number of functions that are part of or support stewardship are addressed.
A Data Center taking on the role of preserving data received from a producer does not imply that they take on full responsibility for the stewardship of the data.  As the Data Centers assume a greater role for more and more NOAA data collections, it will become more difficult to build the necessary expertise at the data center to properly steward each collection.  Sharing the data stewardship responsibilities with the data producer can be a more effective way to provide data archive services but will require more formal intra-NOAA agreements.
Designation of stewardship responsibilities should be part of any Data Management Plan and Submission Agreement.
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