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Extending NetCDF Metadata
[bookmark: _GoBack]NetCDF Metadata
NetCDF User Guide
1. The NetCDF User Guide (NUG) defines a small set of metadata attribute names supporting very limited use cases for labeling, units of measure and data packing.
2. The NetCDF User Guide (NUG) also defines a Conventions attribute, enabling multiple extending conventions to be used within a file.
CF Conventions
3. The Climate and Forecasting conventions for netCDF files (CF) is a community convention defining a richer set of attributes for describing data sets, including:
3.1. a controlled vocabulary of standard names 
3.1.1.  this vocabulary is a flat list containing many domain specific entries
3.1.2.  the management of this list occupies the majority of work time for the community.
3.2. A limited set of spatial and temporal locational metadata definitions
3.3. A limited set of statistical aggregation definitions.
Namespace Management
4. A key limiting factor in the approach taken in the NUG and in CF is the use of a flat namespace for attribute names.  
4.1. It is only possible to interpret where an attribute name is defined by using a reverse lookup to match the attribute to the convention.
4.2. Conflicts between attribute names have to be managed collectively across conventions using this name space.
5. The lack of namespace management is a key limiting factor in the wider use of conventions.
5.1. Domain specific conventions, such as UGRID, ACDD, have had to carefully manage their vocabularies.
5.2. New developers of conventions are interpreting CF as an oversight authority, who should adopt new work; but the CF community is not set up to manage this level of extension, lacking resource and organisational support.
OGC
6. The Open Geospatial Consortium (OGC)  recognise netCDF and the CF conventions as a useful and standardised data exchange format.
7. There are concerns within OGC regarding the quality of spatial and temporal referencing.
7.1. Limited, but tangible progress has been made enabling a form of the OGC Well Known Text for Coordinate Reference Systems (WKT-CRS) to be used alongside CF metadata, although compromises are still in place limiting the effectiveness of this approach.
8. The OGC are currently sponsoring an effort to develop an encoding standard, initially for netCDF, but also targeting HDF and other binary array formats, that provides explicit support for namespacing of vocabularies, within the files and for publishing.
8.1. This activity is at an editor’s draft stage:
8.1.1. NetCDF-classic-LD [1]
8.2. This is not yet a standard.
9. This approach encourages the publishing of metadata vocabularies as structured content, using the W3 Linked Data standards, and provides enhanced functionality for such vocabularies.
9.1. This includes the facility for prefixing new metadata convention attributes and values, directly addressing the namespace challenge for netCDF metadata.
10. The main target for this implementation standard is to enable the generation of RDF graphs of the metadata stored with binary array data encodings, such as netCDF.
11. These RDF graphs provide summary information on the contents of files and provide the basis for working with linked data tool chains to manage access large collections of data and support informed data utilisation.
Opportunities
12. The WMO have an opportunity to support this activity within OGC.
13. The WMO have an opportunity to build on the published vocabularies representing WMO IP and many years of metadata management by WMO expert teams and leverage these resources to make targeted use of the netCDF encoding format with WMO managed metadata resources.
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Recommended Text 
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