Extracts from the reports of the CBS expert teams related to inter-programme activities
Reference: Development of the WMO Core Profile of the ISO Metadata standard (http://www.wmo.int/pages/prog/www/WDM/Metadata/documents.html)

Report of the third Meeting of the Expert Team on Integrated Data Management (Geneva, 15-18 December 2003)
3.1.5
Noting the crucial importance of metadata for the Future WMO Information System, Congress requested all WMO Programmes to join their efforts in the further development of detailed WMO metadata standard. The meeting noted the recommendations included in the WMO study on integration of data management activities between WMO Programmes prepared by Mr David McGuirk . The conclusions of the meeting are recorded in the Annex to this paragraph. The meeting agreed that there was an urgent need to develop a mechanism to involve the following WMO Programmes in the further development of detailed WMO metadata standard:

· Aeronautical Meteorology Programme

· Agriculture Meteorological Programme

· Atmospheric Research and Environment Programme

· Global Climate Observing System

· Hydrological and Water Resources Programme

· Marine Meteorology and Oceanographic Programme

· Public Weather Service Programme

· World Climate Programme

· World Climate Research Programme

· Space Programme

· World Weather Watch Programme

Report of the fourth Meeting of the Expert Team on Integrated Data Management (Geneva, 1-3 September 2004)
3.1.4
The fifty-sixth session of the Executive Council established an Inter-Commission Co-ordination Group on the FWIS (ICCG-FWIS). One of the major issues for the Inter-Commission Co-ordination Group is the further development and co-ordinated implementation of a detailed WMO Core Profile for all Programmes. Technical Commissions were invited to designate experts to participate in the ICCG-FWIS and to designate focal points on WMO metadata issues by these WMO Programmes. The focal points are expected to:

· Compile and share information on the experiences gained in the use of the draft WMO Core Profile within their Programmes; 

· Co-ordinate proposals for the amendments to the WMO standard, i.e. amendments to the core WMO metadata standard and development/amendments to the extension of the WMO metadata standard specific to their Programmes, and submit these proposals to the other focal points;

· Consolidate proposals for the extension of the WMO Core Profile.

3.1.5
The meeting recommended to submit to CBS the following proposals:

· To develop a mechanism to maintain and update the WMO Core Profile of the ISO Metadata Standard, including the catalogue of features and the list of keywords for describing WMO datasets. The meeting suggested the establishment of an expert team of the Inter-Commission Co-ordination Group (ICCG) on the FWIS in this respect.
Report of the first Meeting of the Inter-Programme Expert Team on Integrated Data Management (Beijing, 26 and 29 September 2005)
2.8
The meeting stressed the need to make the WMO metadata standard compatible with IOC’s profile and encoding for ISO 19115 and with other known relevant standards and legislation (national, e.g. FGDC, and international, e.g. INSPIRE), and it introduced a work plan to assist with this. 

Report of the second Meeting of the Inter-Programme Expert Team on Integrated Data Management (Moscow, 3-5 May 2006)
3.4
During the discussion about catalogues, the representative of CIMO highlighted the importance of:

· Using unambiguous and standard terminology for key words / key phrases based on International Meteorological Vocabulary (WMO-No. 182), Technical Regulations (WMO-No. 49);
· Keeping the station history for different reasons, an example can be homogeneity of data times series for the monitoring of climate changes;

· Tracking changes of station data (i.e. metadata of the station) that can be done any day; not having this capability could negatively influence results;

· Development of appropriate editor for input relevant station data (i.e. station metadata) which can positively support the development of different catalogues needed, e.g. the catalogue of variables measured by a standard observing station, the catalogue of instruments used for variables measured by standard observing station).

3.5
During the discussion on items necessary for discovery, the CIMO representative provided the following proposal for receiving unambiguous results for searching:

Basic Station Information for discovery from the point of view of CIMO

	Type of metadata
	Explanation
	Examples

	Station name 
	Official name of the station
	Bratislava-Koliba

	Station index number or identifier
	Number used by the National Meteorological Service to identify a station
	11813, A59172, 

	WMO block and station numbers (if available)
	BUFR descriptors 0 01 001 and 0 01 002
	11 and 813

	Geographical co-ordinates
	Latitude and longitude of the station reference point with the respect to the WGS 84
	18.7697 degree

18.5939 degree


Note: More information on the standard set of metadata for AWS, generally applicable also for any type of observing station, can be found in the Final Report, CBS OPAG on IOS, ET on Requirements for Data from Automatic Weather Stations, Geneva, 20 - 24 March 2006.

Report of the third Meeting of the Inter-Programme Expert Team on Integrated Data Management (Geneva, 30 June - 2 July 2008)
4.5
Stating the problem in this way makes it clear that a decision has to be made by those defining data representations, or the systems they support – each data item being exchanged has to be assigned to a data collection. Defining these collections for data intended for routine global exchange should be the responsibility of ICG-WIS. Under the current OPAG-ISS structure, it is not clear whether this should be delegated to IPET-MI, ET-DRC, ET-ADRS, or ET-CTS. Neither is it clear where responsibility for developing the WMO data model should lie. These issues must be resolved by OPAG-ISS when developing the Terms of Reference for its teams that it will recommend to CBS.

Annex to the report of the third Meeting of the Expert Team on Integrated Data Management (Geneva, 15-18 December 2003)
Observations made by the meeting on the report of a Study on Integration of Data Management Activities between WMO 

The report of the Study on Integration of Data Management Activities between WMO Programmes made by a WMO consultant (David E. McGuirk) is available in: http://www.wmo.int/web/www/WDM/Documentation/WMODM-integration-study.pdf. On page iii, the report recognises 6 requirements.

Requirement 1: “A widely available and electronic (on-line) catalogue to support all meteorological and related data for all WMO Programmes is required.”

This is essentially the discovery level catalogue needed for the GISCs, without the specific instance data needed for dissemination. It requires new standards, mechanisms and tools to identify and to incorporate all data from WMO Programmes. These standards should be developed with consideration of interoperability with the wider academic community. A meeting of the Earth Sciences Portal workshop in Daresbury (England) discussed catalogues and methods to access distributed catalogues. The IPTT on FWIS recommended that WMO should strengthen contact and contribute to the Portal development. However, it is unlikely that a catalogue separate from the GISCs would be advisable because of the effort involved. A catalogue requires the management infrastructure to define, update, delete and keep the metadata up-to-date. Other decisions would also be needed, such as what is incorporated, or how much detail needed. An operating GISC, with regular dissemination and formal management, would simplify these issues. For all Programmes, this is a significant requirement. Agreement of a standard for such a catalogue, and in particular for how centres offering to publish components of the catalogue could draw on the information at other centres, would be a significant advance. There are several technologies that would allow this to be done. The challenging is getting people to work on the problem.

Requirement 2: “It should be possible to rapidly integrate real-time and non-real-time (archive) data sets to better interpret weather events in a climatological context.”

D. McGuirk clarified this requirement and observed that the main problem is of format and accessibility. Climatological archives are usually stored and formatted differently from real-time data, often in time series form. Real-time data are stored in synoptic form, with records stored adjacent to other contemporaneous data. The problem is another variant of the general problem of combining data from different sources. For synoptic forecasting, a common requirement is to compare forecast data with climatological summaries to derive differences from the norm. This is a much simpler task because summary data can be stored in forms similar to synoptic data. For climate work, however, the problem is bigger. In the future, when data grid technologies (under consideration for the V-GISC) allow the DATA GRID to be accessed in a formal way in an accessible format. Developments such as OPeNDAP project for a Network Data Access Protocol are a big step forward, particularly as they remove the dependence on the formats of the original data. This data merging is seen as a potential longer term functionality for a GISC – but is unlikely to be implemented in the first phases. This requirement to deliver data in a form usable for a wide community should form part of the FWIS plan for implementing GISCs. ET-IDM responsibilities would be on identifying the needed formats and techniques.

Requirement 3: “There is a need to identify the potential of observing sites established by one Programme to meet the requirements of other Programmes:”

All Programmes should publish information on their current and planned sites, for reliable site data is needed if this requirement is to be met. This probably requires a central repository, supervised by WMO and fully contributed to by the different Programmes. Costs and organisational issues for this are not simple, and for having dual or multiple Programme sites, management, protocol, access and funding issues could be severe. Issues such as site maintenance and operation, and eventual site closures will require a flexible approach by all concerned, but the synergy and potential for cost savings are considerable. However, the catalogue technology needed for publicising data holdings would also be suitable for this application. The additional challenge is agreeing standard terminology for observing site information and the skills for doing that are not within ET-IDM.

Requirement 4: “Need to harmonise data formats, transmission standards, archiving and distribution mechanisms to support interdisciplinary use of data and products.”

This requirement seems obvious, but is enormously difficult to get agreement on, or to impose. External standards developed outside the meteorological community help considerably because of the resource implications of using Open Source or COTS technology. However, should Research organisations be expected to adhere to or to enforce such standards, for example? Instead of standardising on detailed formats and archives, there may be considerable gains in interoperability in supporting and developing middleware standards such as OPeNDAP. This puts the onus of developing and supporting interfaces to middleware and middleware formats onto individual data suppliers who then have only one data filter or API to create. This may restrict full functionality to that supported by the middleware standard, but would cover a large part of the requirement. GISCs will have to transform certain data types into exchange formats (e.g. XML) and this puts an operational burden which may constrain GISCs.

Requirement 5: “Require a standard method of station numbering beyond existing WMO numbers to define GAW, climate, hydrological and agromet stations.”

It is impossible that all requirements can be met by one standard (e.g. conciseness and recognisability). Full metadata about stations are the only way to do that. Short ID numbers are required by users, for quick recognition and informal communication, which would be inadequate for wider interchange. Bar Codes for example do not contain human recognisable information but require a database reference to identify the product fully. Index numbers - codes which refer to a database store require permanent connection and intelligent software tools to be of use to people. So code numbers which are not readily identifiable, are unacceptable to users, who require more in station identification. This too requires access to more metadata. For formal code structures, this can result in telephone number lengths. While people use telephone numbers, we don't normally remember many of them. Human acceptable number lengths are susceptible to misidentification or can force the re-use of the already allocated numbers. Number re-use has been used for drifting buoys, but this also caused metadata about the buoys to be misinterpreted, e.g. the number of a miscalibrated buoy remained in the reject list long after the number changed and data were mistakenly rejected in Quality Control. Any partial solution would require access to station databases, with functionality to cross match station metadata possibly to multiple codes for different local contexts. However, the team recommends using industrial standards - IPV6. IPV6 should be used to identify sites unambiguously. Local naming or numbering too has its place, but this must be matched via databases to the unique identifiers. It this principle is accepted, ET-IDM could then define a procedure for allocating the number.

Requirement 6: “Need standard practices for the collection, electronic archival and exchange of metadata - high level and detailed, especially for stations and instruments”.

As in Requirement 6, we need to get the WMO Core Metadata Profile publicised both within and outside WMO to the wider met community. It is intended that the WMO Core Profile should be extended to include specific information needed by the specific Programmes. Where this extends beyond “Discovery Level” metadata, the discovery metadata can point to data and documents which describe ancillary metadata, such as station or instrumentation history, or use metadata such as detailed data descriptions, source for data handlers etc. The catalogue requires standardised ways of accessing and extracting data from it. This effort is certainly a requirement on the wider community, (e.g. the Earth Sciences Portal), but in the absence of existing distributed catalogue standards, The GISC catalogue should define some practical interim standards which might mean migrating to agreed standards at a later stage. Where data is “published” in the GISC catalogue, the publisher should provide standardised metadata in the required format (XML) or to provide a translator to create standard GISC metadata, either a conversion from a different standard or a template and data parser to create metadata from instances of the data. In discussing this point, the team considered that to do this task the team might need to be an Inter Programme team, with direct responsibilities to all WMO programmes.

