Polar Metadata Profile
Introduction

SCADM (Standing Committee on Antarctic Data Management) has developed the SCAR Data and Information Strategy and an implementation plan with it. One of the tasks in this implementation plan is developing a SCADM DIF/ISO Compliant Metadata Profile. Metadata is a set of information that captures the basic characteristics of a data resource. A metadata profile is a set of required fields and vocabularies for a given metadata standard. In the SAON Data Management Workshop, held in Oslo on Monday June 7, the wish for an ISO compliant metadata profile was expressed as well. To all purposes and extents this seems an opportune moment to join forces and identify a metadata profile for both Arctic and Antarctic polar data. To this end a meeting was held at the IPY Oslo Science Conference on Wednesday June 9th. This is a summary of what was discussed in the meeting. 
Oslo Meeting, Wednesday June 9 2010

People present

Nathan Cunningham (British Antarctic Survey - BASAS), Peter Pulsifer (National Snow and Ice Data Center – NSIDC), Øystein Godøy (METNO), Stephanie Grebas (NASA Global Change Master Directory – GCMD), Mark Parsons (NSIDC), Ira van den Broek (Royal Netherlands Insitute for Sea Research – NIOZ, summary).
Current situation
Many metadata standards are being used within polar data management organizations. The standards include GCMD’s well established Directory Interchange Format (DIF) / FGDC / ISO 19115 / OGC / ...
· BAS uses ISO 19115
· WMO Information Systems (WISs) – ISO 19115
· Norwegian system built on DIF which is ISO 19115 compliant
· Antarctic community in general heavily invested in DIF

· NSIDC maps to several standards including DIF and ISO 19115


ISO 19115 

The complete ISO 19115 standard is extensive, and includes elements that go beyond the requirements of any single organization or domain. Implementing the ISO 19115 standard typically involves the establishment of a ‘profile’ as defined in the first paragraph of this document. An example of an international profile is the North American Profile Using released in 2007 (see http://www.fgdc.gov/standards/projects/incits-l1-standards-projects/NAP-Metadata). While ISO 19115 used in its entirety is more than is needed to support most applications, the minimum requirements used in many catalogue services are insufficient to meet the needs of many operational systems where data exchange is required. Thus, existing profiles need to be extended to a ‘polar bare minimum’. This extension includes: 

· The addition of a precise space / time model
· Ensuring that metadata is sufficient to support use of OGC web-based services
OGC: Open Geospatial Consortium (http://www.opengeospatial.org/) 
· Support documentation of multimedia data

· Include metadata that supports long-term preservation

There is also a need for a higher level profile that describes projects / networks. BAS is working on this. Currently, a standard does not exist but one is emerging. (Look into (Qualified) Dublin Core?)
Long term preservation is an issue that must be considered when developing a polar metadata profile; The National Library of the Netherlands defines and explains preservation metadata as follows: 

 “Preservation metadata are metadata (data on data) that contain the information needed to archive and manage digital objects for the long-term and information needed to view the stored digital objects, now and in the future. A careful, complete and standardised documentation of technical metadata and information on the history of a document (origin, conversions, etc) will be an indispensable part of our digital preservation efforts.”

http://www.kb.nl/hrd/dd/dd_projecten/projecten_premis-en.html

The library science and archiving community has developed models such as the PREservation Metadata Implementation Strategies (PREMIS) for example. For more information see http://www.loc.gov/standards/premis.
Vocabulary 

While emerging technologies are improving our ability to exchange data, truly understanding data requires knowledge of the units of measure, concepts, and terms stored within a dataset. Emerging specifications are providing tools that can facilitate the collection, storage and distribution of shared vocabularies. For example, the European SeaDataNet project uses the Simple Knowledge Organization System (SKOS, http://www.w3.org/2004/02/skos/) to structure and use atmospheric and oceanographic terms. These new approaches are part of a larger movement to develop the Semantic Web. While the Semantic Web holds promise for supporting data integration, much remains to be done with respect to populating these vocabularies across disciplines and domains. Also, whereas in some fields lists of keywords are being used - the GCMD DIF Science Keywords, CF Standard Names, GBIF and SeaDataNet, to name but a few - there are scientific disciplines that do not yet have formalized vocabularies.   
Note: in Jim Moore’s presentation “ The Challenge of Managing and Accessing Multi-Disciplinary Data for the Arctic Observing Network (AON)The Cooperative Arctic Data and Information Service (CADIS)”, while talking about metadata Jim said “We have the standard, now we need to work with communities to build controlled vocabularies.” Perhaps we can work together. (IvdB)
A specific point of attention for the arctic region is the documentation and understanding of concepts and terminology that are part of local and traditional knowledge contributed by Arctic communities. There is an emerging network of researchers and community members who have interest and expertise in this area. Peter Pulsifer of NSIDC’s ELOKA project is one of them; he will contribute to the development of the polar metadata profile. In general we must seek collaboration with scientists and community members to map vocabularies from various scientific disciplines and domains that have not yet formalized vocabularies. 

The GCMD (c.q. DocBuilder) is an important tool for creating metadatarecords. The GCMD is currently working on its Keyword Management System, which will enable them to more easily map to other vocabularies and facilitate translations with ISO. 
Where possible, metadata information should preferably be kept together with the actual data. This is a strong argument for selfdescribing formats like XML, HDF, NetCDF etc. where both discovery and use metadata can be incorporated.

Head aches

At present we already experience some problems related to metadata; more are bound to emerge in the process. Part of this task should be to identify as many of them as possible and describe procedures (best practices) that deal with them. For instance:
· Interference – semantics heterogeneity;

· Interference – conflicting versions of metadata records (as a result of metadata harvesting); 

· Lineage aspects of ISO 19115 – ensuring that we know how data were created
· Unique identifiers (DOI is not useful for datasets). Ruth Duerr (NSIDC) and others are working on a paper about the strengths and limitations of various persistent identifier schemes.  
Usability – how to get yet another standard accepted
First of all: with several standards already in use, why do we need another? IPY profile (DIF) is a very skinny version of ISO, not sufficient. For this polar metadata profile we need some “ISO Plus”. However, = it has to be kept simple enough to enable new datacentres to jump on board.. 

The question was raised of what we are trying to accomplish with this metadata profile. One clear purpose is high level data discovery. Other important functionalities like web services, metadata harvesting, etc. should be supported as well, using OGC CSW, ISO23950 and OAI-PMH standards. Eventually metadata linked to data (users are interested in data rather than metadata). 

Once again the importance of getting the Polar community – both end users and data providers -  involved was emphasised. This has to become a collaborative effort across scientific disciplines, data centres, countries. We should link this activity to other ongoing activities like INSPIRE, WIS, GEOSS etc.
Involvement of data management people: through some review process.
Involvement of scientific community: SCAR had a concept of liaisons. We’ll have to do some outreach, actively approaching scientists c.q. scientific communities.

How to convince people to participate? Build a system that is working, demo it, and try to get people enthusiastic. (This was also agreed upon at the SCADM – SCA-GI meeting in Amsterdam; Bruno Danis is working on a system that’s almost ready to be used as a showcase.) The big win would be to have the profile work across disciplines. Interdisciplinary, integrated science is becoming more and more important.

Resources are going to be a critical factor. This is to be a joined SCAR – SAON initiative. It seems that several data centres and other organisations in the data management community are working at similar initiatives. For efficiency, identify those initiatives and try to combine efforts. 
Tools 

SKOS: release of distributed version expected fall 2010
GCMD: valuable tool for creating metadata records and metadata catalogue. If this is something that SCADM and the Arctic community both want, NASA could tailor the metadata authoring tool in the AMD and Arctic portals to the needs of the profile (similar to the IPY portal docBuilder).
Existing openly available cataloguing tools such as the ISO compliant GeoNetwork  software (http://geonetwork-opensource.org/)

Various open available semantic web toolkits that can assist in metadata and data processing and integration.

TASKS

	1. Metadata profile

	1.1
	Create a “Polar bare minimum” profile;

Based on ISO 19115 bare minimum but extended for 

· time and place

· OGC standards

· media (sound, images, video)

	1.2
	Research Preservation Metadata (e.g. “PREMIS”).

	1.3
	Research a metadata profile to describe networks and projects.

	1.4
	Combine the results of 1.2 and 1.3 and modify 1.1 where necessary.

	2. Vocabularies

	2.1
	Start from vocabularies that have been mapped – e.g. BAS/SeaDataNet: Atmospheric and Oceanographic – map to other existing vocabularies. This requires working with specialists in the disciplines that have vocabularies.

	2.2
	Make an inventory of existing vocabularies and determine the gaps: disciplines that have no vocabulary.

	2.3
	Locate specialists in scientific community, spec. in disciplines that have no vocabularies, and work with them to create vocabulary and map vocabulary to others.

	2.4
	The GCMD is currently working on it’s Keyword Management System, which will enable them to more easily map to other vocabularies and facilitate translations with ISO. 

	
	Note: think about tools that can be used to enhance collaboration.
Seek collaboration with other groups / existing initiatives.

	3. Pitfalls and (un)known problems

	3.1
	Identify and list problems related to metadata throughout the process.

Known issues so far:

· interference – semantics heterogeneity;

· interference – conflicting versions of metadata records (as a result of metadata harvesting) – could unique / persistent identifiers be used for a solution? 
· unique/ persistent identifiers for data sets: DOI is not adequate for data sets, which other scheme could be better? 
· lineage aspects of ISO 19115.

	3.2
	For each issue, find solutions, work arounds, best practices.

	3.3
	Document best practices. 

	
	Note: this will be an ongoing process; establish a permanent working group?

	4. Bringing it to the users

	4.1
	Build and demonstrate a show-case, focusing on the strong points of the metadata profile (i.e. functioning across disciplines).

	4.2
	In collaboration with NASA: plan how the profile can be implemented in the GCMD (assuming we want to continue using the GCMD as metadata repository and metadata creation tool).

	4.3
	Identify and seek collaboration with other important metadata repositories, data portals, ...

	
	Design a campaign, reach out to scientific community and data management community, to both data providers and end users, .... 
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