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Task Team on the Application of Metadata
First Meeting

Final Report
1 . Organisation of the Meeting
1.1. The draft agenda (Annex 1) was adopted.

2. Joint session with IPET-DRC

2.1. Mr Rob Varley, Operations Director at the Met Office, welcomed the IPET-DRC and IPET-MDI members and stressed the importance of the meetings for the future of meteorology. He noted that the recent volcanic eruptions have increased interaction with other disciplines, and he has learned that these communities are envious of meteorology’s ability to share data around the world. Enhancing our ability to exchange data is essential to ensure the viability of meteorology in the decades ahead.

2.2. Mr Shi, WIS Director at WMO, emphasised the importance of the work of the teams and thanked the Met Office for hosting the meeting.
J.1 Report from TT-AvXML

J.1.1. Mr Fucile outlined the objectives of the TT-AvXML. ICAO is developing an XML-based standard for use in future air traffic management systems; weather information will form a part of this. TT-AvXML is tasked with producing a method of creating and using representations of aviation weather information in XML (and potentially its successors) that will be robust over many decades and that can be extended as the needs of aviation change. This extends to the infrastructure needed to support XML data representations. TT-AvXML is constrained by the need to harmonize their results with the work by ICAO in representing data from other disciplines, and by the need for consistency with other WMO data representations.
J.1.2. TT-AvXML is using the approach of a “Logical Data Model” to define the basic structure that will drive the XML representation; the same model could also be used to drive the production of other data representations. 
J.1.3. Mr Tandy presented the approach being used to represent aviation OPMET data in XML. ICAO is expected to approve, from 2013, “for states is a position to do so, to permit bilateral exchange of OPMET data via XML”. TT-AvXML aims to produce an “application schema” that allows ICAO to represent OPMET information within their broader representation of aviation information. Many other communities, including climate and hydrology, have a similar requirement.  Each of these communities has based its work on standards developed by ISO TC211. Using a “logical data model” (also known as an “application schema”) for WMO information offers the potential to meet the needs of all these communities using a standard approach. CBS EXT(10) recognized the importance of ensuring consistency between the table driven code forms and the work on XML.
J.1.4. The name chosen for the WMO logical data model is “METCE.” ICAO has since decided to use “METCC” for their Meteorology Common Construct. 
J.1.5. Seek to a way of avoiding the confusion caused by having to names that are so similar.

J.1.6. ICAO’s METCC will import the structures and definitions from METCE.
J.1.7. The Manual on Codes embodies a broad knowledge of the data exchanged by MWO, and TT-AvXML aims to build on this.

J.1.8. BUFR Table B contains information on generalised coordinates, significance qualifiers for information and on measures. BUFR Table D defines common combinations of information, and in combination with the content of Table B was used to create a “modularisation” of data classes. Although most of the resulting classes replicate Table D, some were modified slightly to ensure a consistency of approach.

J.1.9. TT-AvXML created from the BUFR tables Unified Modelling Language (UML) classes for the data types associated with OPMET information. Where classes were needed that do not correspond to BUFR table entries, they were given identifiers that, although appearing to correspond to table entries, used entry numbers higher than those permitted in BUFR, enabling them to be identified.
J.1.10. The WMO Logical Data Model has to be able to be linked directly to the Table Driven Code Forms, but also needs to be “abstracted” so that it can also be used to drive generation of other code representations. The logical data model links to the table driven code forms by including “tagged values” that refer to the corresponding table entry/entries – at present this has only been done for BUFR. This could be extended to other code tables.
J.1.11. Having standard, human readable, names for entities would be very helpful (even if only in English – but a look-up to other language interpretations would be possible, though not authoritative).
J.1.12. WMO model has packages that correspond to classes of code list entries. 

J.1.13. The term “code list” is ambiguous and needs to be defined or a replacement found (BUFR terms that describe the structure of BUFR are carefully defined so that there is no ambiguity).

J.1.14. Note: ISO standards on code lists (and associated code spaces) introduce redundancy for those codes that are now identified by full URIs, because the URI is repeated in both the tag and the data field.

J.1.15. ICAO have specified that aviation XML must be expressed in ISO 19156 (“Observations and measurements”). An “observation” is an event whose result is a estimate of a value of some property of some ‘thing’ obtained using a specified procedure. This is broader than the conventional meteorological definition of an observation and could include, for example, forecasts.
J.1.16. BUFR tables evolve with time; versioning of the tables needs to be included.
J.1.17. Is there value in providing set of abstract definitions of physical properties that can be related to BUFR and GRIB descriptions?
J.1.18. WMO METCE provides three sub-classes of observations:

· SamplingCoverageMeasurement, for example a time series, track. Used where entities vary with space and/or time.

· ComplexSamplingMeasurement, eg SYNOP, where a set of physical phenomena are measured at a fixed point in time and space.

· SamplingObservations, eg SIGMET, for items that are not covered by the other two classes.

J.1.19. A METAR is a report class with set contents.

J.1.20. Development of a logical model has to be done with the requirements for physical modelling in mind – making things too flexible could produce results that are prohibitively expensive to implement. 
J.1.21. Common Alerting Protocol (an ITU standard) is relevant to some of the information that WMO handles; is it possible to create a consistent approach to modelling data that is consistent with the CAP and ISO standards? Can the two communities be harmonized?

J.2.Data Representation requirements for WIGOS and climatology: Station Metadata
J.2.1. Dr Foreman outlined the objectives of WIGOS and the implications for representing additional information, and especially information about the context in which observations are made (“interpretation” metadata).
J.2.2. Dr Bannerman of ET-CDMS, explained the requirements for information to support climate data management. ET-CDMS now use the term “stations metadata” for this additional information, to contrast with the discovery metadata of ISO 19115.

J.2.3.The objective of the stations metadata is to allow climate professionals to understand the fitness for purpose of specific data and, in many cases, to improve the quality of climate observations data. The information needed to do this is a time series about how and where the observations were made and the conditions under which they were made.

J.2.4. From the climate data user perspective, discovery metadata should provide enough information to allow the user to make a reasonable judgement on whether the described data might be suitable for the intended use, even if this is not the same as the use intended when the data were created.

J.2.5. Interoperability requires not only that the data model and data representations require the units of measure to be stated, but also that the applications take account of the reported unit of measure.
J.2.6. ET-CDMS has decided that there is an urgent need for an application schema that will allow a consistent view of climate data.
J.2.7. CSML does not handle the required stations metadata, though it does provide a means of representing climate observations themselves.
J.2.8. SensorML may provide the tools needed to describe the stations metadata.

J.2.9. There is not a requirement for a “Climate” profile of the WMO Core Profile of ISO 19115.
J.2.10. ET-CDMS endorsed the need for a Climate Observations Application Schema based on ISO 19156 to allow “stations metadata” to be represented.

J.2.11. ET-CDMS expressed interest in a Climate Data Interoperability Experiment to be run under the auspices of the Open Geospatial Consortium (OGC).

J.2.12. Dr Haberman uses the terms discovery (for discovery), use (for mash-up) and understanding metadata.

J.2.13. Is there a need for an agreed terminology for different types of metadata? Is it even feasible to attempt this across disciplines – or do we need to provide a mapping between terms?

J.3. Application of a Model-driven Approach to WMO Data Exchange Standards

J.3.1. WMO Logical Data Model, METCE, is built on the ISO 19100 conceptual modelling framework. The implementation model is strongly
 linked to BUFR.
J.3.2. There are encoding rules to transform a logical data model into an XML schema; these have been built into software applications, creating a repeatable, automated process. In theory it should be possible to create BUFR templates automatically from the logical data model in the same way that XML schema may be created. 

J.3.3. It should be possible to codify BUFR template encoding best-practices in software tools that automate the derivation of BUFR templates from a logical data model:

This is the reverse of the process developed by TT-AvXML

Development of the logical data model (application scheme) should be the first step in the response to a new data exchange requirement

From the logical data model, BUFR tables, XML and other representations would be create “automatically”

J.3.4. The benefits would  be: domain experts better able to contribute to the development of data exchange standards, with specifications more accurately reflecting user needs; multiple encodings could be generated automatically, with best practices being applied consistently so that it is easier to process and validate encodings, there is more likely to be a match with the technology used by users, the potential audience for data increases, and there is lossless transformation between formats; business processes change slowly, but technology changes more rapidly, and using a logical data model allows information to be transformed between technologies, reducing maintenance costs.
J.3.5. The logical data model offers complementary benefits to the TDCFs. TDCFs are compact with strong governance, and the LDM provides clarity of information exchange and the ability to transform between data representations.
J.3.6. IPET-MDI and IPET-DRC recommend in principle the approach of using a Logical Data model to drive the development of data representations; They asked that OPAG-ISS recommend to CBS that that CBS should consider endorsing the approach in principle, and that CBS should task an Expert Team to further develop the approach by 2016. The Expert Team should include domain experts from Hydrology and Climatology.
J.3.7. At a practical level, the approach would be used for new data exchange requirements and not imposed on the existing BUFR tables.
J.3.8. Discussion on principle of using LDM to drive data representations
It was noted that thematic standards are being developed in collaboration with other WMO Technical Commissions (e.g. WaterML2 is developed in collaboration between CHy and the Open Geospatial Consortium). As these standards are also based on the conceptual framework defined in the ISO19100 series of international standards, it should be possible to determine how such standards can be integrated.

As the WMO METCE model is further developed, it is important to ensure that participants from CHy are involved. Furthermore, participation from CCl is sought in order to address the emerging requirements from WIGOS and the need to develop exchange standards for so-called ‘station metadata’.  
The development of an Application Schema for Climate Observations may serve as an excellent test case that can be used to support the further development of WMO METCE.

Although the assignment of this task to an Expert Team was suggested, in reality, it is up to ICT-ISS to address how this task is best fulfilled.


At present, there are no implications for the operational exchange of information using existing TDCF data formats. No plan exists to ‘retro-fit’ existing data formats to the Logical-Model-Driven approach. 


Skepticism exists regarding the possibility of fully automating the derivation of templates from model, especially sophisticated ones, because some requirements may not be describable within the model (such as co-ordinate displacement). Manual adjustment of the Templates seems likely at this stage, reducing the value obtained from the model-driven approach. Some elements in BUFR templates that would not appear in the Logical Data Model, such as packing and bit maps, requiring manual addition.  
It was noted that we should identify problematic Templates early in the process so that we can “fail fast”. 
Whilst the potential of the approach is recognised, the risks inherent must be acknowledged and addressed.

IT was noted that whilst we can expect difficulties in addressing complex Templates, we should assess how broadly those complex sequences are used. If 90% of Templates are complex, then the approach would appear to be fundamentally flawed. On the other hand, if only 5% of Templates use complex elements, then this would not appear to be a prohibitive issue.

BUFR allows the transmission of ad hoc data, which can lead to inconsistent solutions. This does not mean we should not invest in a standard approach. Need to understand the data model – this could be a safer goal rather than going for full automation. Proposed goal: Compare the data models from multiple disciplines to understand whether we can have a common structure or not; this is a pre-requisite for developing a single LDM. It was noted that CF standard, WaterML2 and the ICAO WXXM model are all converging on ISO 19156 Observations and Measurements. 
Whilst fully automating the generation of Templates is laudable (and perhaps unobtainable), much of the benefit is from consistency across implementations; even if 80% if templates generated automatically and the remaining 20% had to be manual, the benefits of consistency and explicitly defined semantics will be achieved. The developers should check back with the model.

Two further issues were raised: templates and Table D sequences. Templates were produced for the migration of TACs; Table D sequences are for convenience only and are not required to construct a BUFR representation. There is no regulation about having to use Table D sequences. 
It was noted that without the introduction of BUFR Templates, the Migration to table-driven codes would have resulted in ‘162’ different SYNOP formats being exchanged. 

The value of the Template driven approach for BUFR data exchange is well recognised. Without the definition of a predetermined structure and content model, data publishers introduce variation in their data encoding, whilst data consumers are cannot consistently consume the information without significant effort.
The Logical Data Model can be used to specify and communicate that information structure and content.

Enforcing the use of sequences in Table D in their data representations would be a far more productive approach for interoperability and deliver its own benefits. Updating the Technical Regulations to require this would help greatly.

Additionally, the Technical Regulations may also benefit from an API.


J.3.9. Mr Ross described how BUFR records can be described using UML class structures. This was done manually for SPECI, TAF, SIGMET, SYMOP, SHIP, TEMP and CLIMAT. There were no problems encountered to which there was not a clear solution.
J.3.10. From Mr Ross’ analysis it appears that BUFR records do not make enough use of Table D, and the potential of the generalized coordinates has not been realized.

J.3.11. BUFR generalized coordinates (“modifiers”) do not have to close in reverse sequence to that in which they are introduced (as they would in XML), needing explicit rules on scope to be introduced. 
J.3.12. To create the UML from BUFR, it was necessary to apply some additional rules that are implicit in the BUFR documentation.
J.3.13. Dr Fucile thinks that providing software for reading and writing BUFR would be of greater benefit to users than the logical data model. Mr Ross responded that providing such tools, together with a UML representation, would allow full adoption as an ISO standard that was consistent with the other standards for geographical information. This would particularly benefit Members in Europe, as it would be compliant with the INSPIRE directive, and any other Members that are required to deliver information in an ISO compliant form.

J.3.14. Different centres encode BUFR in different ways, making it very difficult to develop software to read BUFR, making it a format for experts without a generalized encoder and decoder. The ECMWF tools alleviate this problem.
J.3.15. Further effort is required to communicate the availability of the TDCF tools and how the TDCF can use used effectively, especially to communities outside the World Weather Watch.

J.4. Requirements for Future Editions of TDCF

J.4.1. Consolidation of ideas for the next edition of BUFR

J.4.1.1. Looking at the contents of BUFR tables in terms of logical data modelling, it appears that some of the Table B entries might better be considered as generalized coordinates – these are descriptors that impact on other descriptors. It also appears that generalised coordinates (“modifiers”) are treated inconsistently, and that it would be possible to include more information in Table D that would help interpretation of the data without impacting on the size of the data payload. These points could be usefully addressed when considering the next edition of BUFR.
J.4.1.2. Of the items identified in Mr Ross’ paper, there were two types of issue. First, there were practices that could be recommended for decoders of the current BUFR edition. Second, there were possibilities for taking a more consistent approach and introducing polymorphism in the next edition of BUFR to the handling of generalized coordinates in a way that would also make them more consistent with the ISO approach.

J.4.1.3. Much of the work of IPET-DRC is advising users on how to create valid BUFR sequences.
J.4.4. BUFR edition 5 requirements gathering started at the last IPET-MDI meeting. Suggestions should be sent to Yves. BUFR Edition 5 may include more fundamental changes than has been the case between earlier editions.

J.4.2. Consolidation of ideas for the next edition of GRIB
J.4.2.1. There is similarity between the content of GRIB and that of the ISO/TC211 reference models, but there are differences in structure and in detail.

J.4.2.2. The method of describing n-dimensional grids in GRIB is difficult to map onto the ISO approach. In particular, GRIB does not support complex relationships between the dimensions. IPET-DRC has not yet received formal requirements for supporting such generalized coordinate systems.
J.5, Publication and Management of WMO Codes for Public Consumption
J.5.1. The TDCF tables are “registries” in the terminology used by the Open Geospatial Consortium and ISO/TC211. There is a latent demand within user communities to have web-accessible versions of the information in the table, addressable at the level of individual identifiers, and in particular through “registries”. These tables contain carefully created standard definitions of physical information that is exchanged within the WMO community, and other data exchange mechanisms (such as XML and NetCDF) would benefit from being able to draw on these definitions, enhancing the relevance of WMO to the broader community.

J.5.2. Strong versioning of the TDCF table entries, including historical changes, would enable simplification of management by the data user community, especially for archived information. Care is needed to avoid the assumption that all users will have access to the internet when trying to interpret information held in TDCF.
J.5.3. Should identifiers be “opaque” (eg numerical) or “human readable”?
J.5.4. The Met Office has developed a pilot implementation of a web accessible register for describing the contents of TDCF tables (http://reference.metoffice.gov.uk/data/wmo/tdcf/). This is implemented using RDF and open source technology components. Each code entry is a Register Item, whilst each code-table is considered to be a register. The implementation is natively multi-lingual.
J.5.5. BUFR tables are more restrictive than those in CF because they define units and precision, but they do not contain a definition of the term used (unlike CF). As a result, some physical parameters have several BUFR table entries. Creating a common definition table would remove potential confusion; each BUFR and GRIB entry cold then be referenced to this common definition table.
J.5.x The creation of a new Common Code-table for physical parameters was suggested. This would significantly help the integration of WMO Code-forms with data exchange formats from other communities.
J.5.6. Should code table requests at CBS be referred to ET-DRC for advice during the session?

J.5.7. The Met Office is prepared to host the registry of TDCF codes on behalf of WMO, and to make the software available under an open source licence.
J.5.8. IPET-MDI and IPET-DRC recommend in principle the approach of using a web-accessible register to publish, and possibly maintain, the TDCF Codes. However, further work is required (sponsored by OPAG-ISS) to validate the proposed register structure, ensure that the entries are correctly specified, implement the remaining Code-tables and to check that the registry is fit for purpose, prior to formal adoption by WMO.

J.5.9. Decoding software would need to be able to access the full list of codes, and also to use the code lists off-line.
J.5.10. OPAG-ISS needs to define a task to publish the TDCF tables in a registry that must include gathering additional requirements.
IPET-MDI Meeting
2. Review of IPET-MDI objectives as agreed at CBS-Ext.(10)

2.x It was noted that the WMO Core Metadata Profile is now officially endorsed by Presidents of Technical Commission (PTC).

2.1. ISO 19115-1 has already been issued for its final consultation. The review of ISO 19115-2 ‘Metadata – Part 2’ and ISO 19119 ‘Service metadata’ is expected over the next 2-years. There is scope for making proposals to meet the needs of WMO.
2.2. Drs Seib and Fechner cautioned about changing the WMO metadata standard because of the costs and complexity of changing to the new standard, particularly for those items that are used to manage the WIS. System developers and metadata publishers need a clear statement about the approved version of the Metadata standard with which to comply and the timescales on which the Metadata standard will change. Drs Seib and Fechner were also concerned that maintaining Volume C1 until 2015 would discourage people from writing WIS metadata to improve on the start-up metadata. 
2.x It was noted that as WIS has entered an operational phase, the Metadata standard now enters a new phase of its lifecycle where operational systems depend upon it. It is essential to provide rigour in change management of the Metadata standard.
2.x Dr [?] Habermann noted that a crucial role for WMO was to ensure that changes to Metadata standards had a minimal impact on the WIS and metadata publishers. An understanding of the GISC architectures is necessary to assess which metadata changes are likely to result in expensive change (e.g. require system changes to be implemented). Furthermore, where system architectures are found to be resilient to change (e.g. easier to adapt to changes), the design of these architectures could be shared as best practice.
2.3. One of the aims of IPET-MDI should be to provide stability to the WMO metadata standard to minimize the impact on the operation of the WIS.

2.4. Progress had been made on all items identified by CBS, although there was still a lot of work to do.

2.5. As a newcomer to the WMO Core Metadata Profile, Mr [?] Bannerman noted that it is very difficult to find information about the Metadata standard, and that there is a lack of introductory material or high-level overview. Documentation in the WMO Core Profile needs to be completed and published in a more prominent position.  Users also need to be directed towards tools for the creation of metadata records. Dr. Habermann noted that monitoring tools enable the ‘style’ of metadata to be compared against best-practice. Where community practice diverges from best-practice, guidance can be published to encourage standardization and consistency of metadata. Centres need metadata specialists to assist users with the creation of metadata, guide the adoption of best-practices and monitor the style of published metadata against perceived best practice. Experience within other communities suggests that these metadata specialists are often drawn from the librarian community.

2.6. Outreach for metadata has only recently started with the work of the TT-ApMD. Experience in other communities is that outreach activities will need to remain a high priority to ensure continuing uptake and continuity.
3. Report from TT-ApMD

3.1. The tasks of TT-ApMD are to: develop good practices and examples, develop training and materials, and to ensure the metadata is capable of supporting operation of the WIS.
3.2. Data producers are not often comfortable with XML representations, and are far happier using simpler tools like spreadsheets, even though they do not map onto the structures of the ISO standards. Experience in the USA is that relying on spreadsheets for information capture produces low quality metadata records; a spreadsheet is unable to express the richness of the metadata model.
3.x It was noted that provision of tooling alone is insufficient to drive the adoption of best-practice metadata publication and management. Tooling must be supplemented with outreach and deployment of metadata specialists within metadata organisations who publish and maintain metadata.
3.x It was noted that Vol C1 provides incomplete coverage of the messages exchanged on the GTS. Furthermore, Vol C1 does not cover the non-operational information resources that we anticipate other WMO Programmes will wish to publish on the WIS. WIS will only be successful if best practices for metadata publication and management are broadly adopted within the WMO community.
3.3. Keyword lists will depend on the user community. Although NASA is not longer supporting GCMD, NERC in the UK is maintaining a reference GCMD list (version 5.3.3, 2006) as a SKOS Collection (http://vocab.nerc.ac.uk/collection/P04/current/). GEMET (http://www.eionet.europa.eu/gemet) was cited as another widely used keyword vocabulary. The TDCF parameters are intended to be published in a registry, making these suitable for use as key words. Consistent use of keywords is essential to support effective information discovery. The profile should recommend at least one keyword list with examples on how this is done.

3.4. TT-ApMD should identify a keyword list to use in the Core Profile.
3.5. Users will need guidance on how to create and organise metadata, including what to include, the tools that are appropriate, and the keywords to be used. (e.g. a ‘metadata management plan’, http://www.osdm.gov.au/metadata/anzlic+metadata+resources/default.aspx)
3.x Currently, searching for information within the WIS DAR portal often returns a surplus of ‘matches’. The search / discovery process will be enhanced if more precise metadata records are published.
3.6. Considerations for compiling metadata (from user perspective).
Metadata records for different datasets should be distinguishable by properties that are in indexed by the WIS DAR catalogue.

Metadata records for different datasets must have some different properties (e.g. in the ‘abstract’) – other than the fileIdentifier.

3.7. Achieving this in practice may be difficult.
 Furthermore, automated validation of this guidance may be even more difficult to achieve.

3.8. Although World Weather Watch users may search on station identifiers, for most users they would need to consult a separate registry to find the station identifier for the location they were seeking; for example, how does a non-technical user know that Station 47662 is ‘Tokyo’? This is a problem for users.
3.x Furthermore, the practice of re-using Station identifiers is problematic; a Station identifier maybe re-assigned to a different location, or even used concurrently in two locations. We recognise that this is due to the limited lexical space allocated to Station identifiers in the WMO Code-forms. Some Regions have simply run out of spare identifiers, meaning that they have no option but to re-use. 

3.x IPET-MDI recommend the use of globally unique identifiers for Stations (e.g. URN) – preferably HTTP URI.
3.9. China’s analysis of the content of metadata record identified many inconsistencies between the approaches taken by different centres. This is the first example of ‘metadata monitoring’. IPET-MDI should produce guidance on how the identified inconsistent entries should be completed.
3.x The identification of inconsistent practice should enable the provision of targeted guidance on metadata creation, which should lead to the adoption of best-practice and the publication of consistently ‘good’ metadata. The desired process for metadata improvement is:
· Identify inconsistencies

· Identify examples of ‘good’ and ‘poor’ metadata records

· Create guidance for good practice

· Create validation rules to describe that guidance

· Create automated tests for those validation rules

· Provide example metadata records that pass and examples that fail the validation rules
· Monitor publication of metadata records against this new guidance
3.x The WMO Core Metadata Profile will define the ‘formal requirements’ for metadata within WIS. These formal requirements will be published according to a well-defined roadmap. The guidance will developed as part of an on-going process of monitoring the publication of metadata within WIS. The formal requirements will enable a metadata record to assessed for compliance with the WMO Core Metadata Profile. Guidance will raise warnings only. Thus a given metadata record with ‘poor’ style may be assessed as ‘compliant – with warnings’.
3.x Dr Habermann noted that both formal requirements and guidance would benefit from being grouped in support of specific capabilities. In NGDC, these groups are termed ‘spirals’; a metadata record is assessed against the set of appropriate spirals. Each spiral reflects a use-case or capability that is desired within the community; NGDC has 5 ‘Discovery’ spirals and 3 ‘Understanding’ spirals. Compliance is only checked against those spirals that are deemed appropriate.
3.x Different tests will need to be defined to support metadata description of different information types. For example, a spiral to support automated population of Vol C1 from the WIS DAR catalogue would require metadata records for SYNOP, CLIMAT and TEMP messages to include the Station, whilst GRIB messages should provide information on the spatial extent.
3.x Capabilities identified for the formal requirements are (currently) twofold: (i) Discovery within the WIS DAR catalogue (e.g. provision of information that is required for indexing within the WIS DAR catalogue), and (ii) Description of data that is published for Global Exchange.
3.x An overview of the lifecycle of formal requirements and evolving guidance is provided below:

· Publish formal requirements as a versioned release of the WMO Core Metadata Profile

· Monitor metadata publication for compliance against the formal requirements

· Define areas of inconsistent metadata implementation based on insights from monitoring

· Publish guidance that supplements the formal requirements to improve consistency of metadata; guidance shall be published a central resource (e.g. WIS wiki) that is well known by the community and should indicate the capabilities that are supported when metadata records comply with the guidance (e.g. to incentivise the adoption of the guidance)
· Publish automated validation tests (e.g. schematron); the validation test should include examples of metadata records that result in passes and failures of the validation test – this will enable regression testing of the automated test suite as the guidance evolves [the test-suite is referred to as the ‘Rubric’]
· The automated validation tests should provide guidance on how to improve metadata that ‘fails’ the guidance; providing references back to the central guidance resources as necessary
· The guidance material and Rubric will evolve over time
3.x Example guidance material, containing approximately 270 pages of information about ISO 19115 metadata, can be found at the NGDC wiki: https://geo-ide.noaa.gov/wiki/
3.10. IPET-MDI must create a clear definition of the metadata standard, together with tools to check that metadata records are compliant with it. TT-ApMD would have the responsibility to provide the guidance.
3.11. IPET-MDI has to provide a definition of the tasks that still remain to be done and of the skills needed to achieve them, in a form that OPAG-ISS can determine the appropriate expert team structure. This will be in the Chair’s report
3.12. ET-WISC asked for the metadata to define whether the associated data were to be distributed regionally or globally.  This has to be resolved. Done later in the meeting.
3.13. Dr Toyoda asked whether it was necessary to map the WMO metadata standard onto the Dublin Core. Guidance on mapping to the Dublin Core would be useful if it was available, and could appear on the metadata wiki, but it was up to individual centres as to whether and how the metadata were transformed.
3.14. The ICSU and scientific publishers are looking towards formal publication of data; this is likely to put additional constraints on metadata, but no action is needed at this time. This may, however, introduce a requirement for persistent identifiers, and addressing the creation and representation of Digital Object Identifiers is appropriate.

Use of xlinks

3.15. Many metadata records contain the same contact information, so handling this as an xlink (http://www.w3.org/TR/xlink11/) would simplify management of the metadata.

3.16. A registry based approach to commonly repeated metadata elements is sensible. A register supporting WIS will have to contain information about the WIS centres. Extending the registry to hold contact information would allow these data to be referenced through xlink in a way that would be cached alongside the other data on centres. 

3.17. Experience from NGDC suggests that ResponsibleParty, OnlineResource and citations occupy approximately 50% volume of most discovery metadata records. Using xlinks not only reduces maintenance but also makes the metadata more compact. Other areas where xlinks can be of benefit are in defining standard lists of keywords (so that all records on a topic have a consistent set of keywords) and similar standardisation constructs (e.g. citations for keyword thesauri and metadata standard name / version).
3.x Dr Habermann introduced the ‘Docucomp’ system maintained by NGDC to manage ‘fragments’ of metadata that are referenced by xlink from metadata records. Each metadata fragment is identified with a UUID (http://en.wikipedia.org/wiki/Universally_unique_identifier).
3.x The question was raised whether the update of a remote metadata fragment should be considered to update metadata records that reference the fragment; thus necessitating increment of the metadata record time-stamp and version. However, it was concluded that, as the semantics of a metadata fragment stay consistent when it is updated (e.g. a metadata fragment providing the contact details for Met Office might be updated with a change of email address, but the fragment still provides ‘Met Office contact details’), an update of a fragment does not constitute a material change in a metadata record that references the fragment: there is no need to increment the time-stamp or version of the metadata record. It was noted that metadata fragments are likely to need versioning.

3.x It is recommended to use the xlink:title attribute when specifying xlink references.
3.18. Metadata maintenance would need to include regular checks that the xlinks remained operative (e.g. assess metadata to ensure that no broken links exist and to resolve the remote content to ensure that indexing of the metadata record is kept up to date).
3.19. Although there is at least one tool that can resolve xlinks, one of the remaining issues is how to handle the situation when the request to resolve an xlink times out. Deploying the xlink register at a highly available site, such as the GISC, would mitigate this concern to some degree.
3.x Whilst the use of xlinks will require additional work from GISCs, one should also consider the benefit provided to the metadata publishing community in simplifying their metadata records and reducing the overall maintenance burden (e.g. a change to a fragment may propagate to many thousands of metadata records without additional effort).
3.20. A GISC should not publish expanded metadata records; the xlinks should be retained (this is the principle that only the data owner may create and modify metadata records associated with the dataset). A GISC may use an expanded copy for the purpose of search. Registries will need to be harvested for changes in the same way that the metadata catalogues are.
3.21. A “White Paper” on xlinks is needed to identify issues associated with xlinks, and which elements are recommended for xlinks, and how the xlinks should be governed and managed. Dr Haberman will lead this activity, supported by Dr Seib, Mr Burek and Dr Toyoda.
3.22. Drs Seib and Toyoda to identify a GISC and/or DCPC to pilot xlinks as proposed by Dr Habermann.
Required changes
3.23. Station identifiers are required for some GTS (high availability and reliability routine regional and global exchange) management issues, 

3.24. As defined earlier, the WMO Core Metadata Profile will provide the formal requirements for metadata standardisation. Two use-cases were cited: WIS discovery and Description of data for global exchange. Clearly, the formal requirements for describing globally exchanged data are conditional (e.g. the requirements do not apply for data that is not exchanged globally). 

3.25. Validation of compliance needs to report warnings for deviations from recommendations as well as non-compliance for those records that do not meet mandatory requirements. In the validation, it should be possible to indicate that the referenced data are intended for routine global exchange so that stricter compliance criteria can be applied.

3.26. Profile naming convention: a.b.c, where
a: Changes that are not backwards compatible.
b: Changes to structure or business rule against which compliance tests are run.
c: Inclusion of new or changed business rules to reflect new or changed use cases; the metadata remain backwards compatible. These would start as guidance, and may be raised to rules against which formal compliance testing is run at a future release “a.b” release.
3.x To simplify the adoption of new versions of the metadata standard, it is clear that GISCs must support multiple versions of the WMO Core Metadata Profile simultaneously.
3.x Metadata records will be assessed for compliance against the supported versions metadata standard. 

3.x A metadata record that declares compliance with a deprecated version of the metadata standard shall be deemed non-compliant. 
3.x In order to assess compliance with a specific version of the metadata standard, each metadata record should indicate which version of the metadata standard it is compliant with. If the metadata record does not indicate a metadata standard name and version, the GISC will begin validation testing using the most recent standard, working back through older versions until either a compliant version is found, or the metadata record is deemed non-compliant.
3.x When a new version of the metadata standard is published, GISCs will continue to support (at least) the current version. Thus a metadata record published prior to the release of the new version will still be deemed compliant when validated against the set of metadata standard versions supported by the GISCs.  This allows the metadata records to updated over a reasonable time-period after a new version of the metadata standard is released.
3.26a. The guidance on metadata must make it clear how the versioning works. Mr Burek will provide text to achieve this.

3.26b. The rubric should be versioned, but the version number increments at each release. This is independent of the metadata standard. The metadata version against which the rubric is designed will be documented in the rubric.
3.27 Is it acceptable for two metadata records with the same fileIdentifer (ie describing the same data) that address different profiles? This will need to be resolved during testing of version 2.0.
3.28. WIS will need to support more than one version of the metadata standard. ET-OI should be asked for guidance on how many versions need to be supported at the same time. The initial view of IPET-MDI is that old versions need to be supported for six years (that is, the current version and two old versions). The implication is on the support costs at WIS centres for both software and for updating metadata records. Retaining more versions reduces the cost of updating metadata, but increases the cost of maintaining software.
3.29. The Chair will propose to ET-OI that three versions a.b are supported in WIS (the current a.b release and two earlier ones).

3.30. Wiki pages do not need a version number.
4. Future work item: development of a normative test suite for validation of compliance to WMO Core Metadata Profile

4.1. A normative test suite for the metadata standard would allow users to determine whether their metadata records are compliant with the standard. Failing any of the component tests would indicate that the record was non-compliant. The tests could be implemented as a Schematron rule. This also requires test metadata to demonstrate examples that pass and fail tests. The external convention is to call these tests “Annex A” to the standard. A set of normative tests should be developed for WMO metadata.
4.2. NOAA has developed a “rubric” to test metadata record that goes beyond compliance to provide advice on how to improve the record to better comply with guidance as well as mandatory elements.
4.x Assessment of metadata records shall result in one of the following statuses:

· Compliant – passes all formal requirements and guidance

· Compliant (with warnings) – passes all formal requirements, but fails (some) guidance

· Non-compliant – fails one or more formal requirements
4.3. References within the tests (expressed as http) should correspond to published guidance material on the WIS wiki. 
4.x Each requirement or validation class shall be given a unique identifier (HTTP URI); the domains schemas.wmo.int and wis.wmo.int are available for holding such items.

Normative testing tools
4.4. NGDC has a tool to validate metadata against the WMO profile. NGDC is keen to work with a GISC to develop this further.
4.5. An initial analysis of the issues uncovered by CMA’s report on metadata record consistency shows that they would be detectable using schematron.

4.6. The Rubric tool would usefully be made available alongside metadata editors so that users can check the completeness of their metadata records as they complete them. The Chair will propose to ET-WISC that this is made an expected function for GISCs to provide.
4.7. The NGDC rubric tool can also produce a summary of the completeness of metadata records within a depository. Such an analysis would provide a useful management tool to assess the overall completeness of records in the WIS catalogue.

4.8. Evolving practices in other communities is to run the rubric on metadata as metadata are ingested.
4.x Within NGDC, a set of routinely executed reports provide information and statistics on the overall status of metadata compliance with guidance.
4.x IPET-MDI recommend the generation of ‘metadata compliance’ reports to ET-OI to monitor adoption of best-practices for metadata publication within the WIS community. One option to consider is running the Rubric test-suite when metadata records are harvested by GISCs for ingestion into the WIS DAR catalogue,
4.9. Maintenance of the rubric requires a single authoritative repository of guidance on the use of the metadata standard: the WIS wiki will be used for provision of authoritative guidance for WMO Core Metadata Profile. This guidance will evolve as new issues and requirements emerge. The rubrics would have to live in a configuration managed system (eg subversion or github); documentation should sit in the WIS wiki.
4.10. Guidance is needed on how to create and edit pages in the wiki.

4.11. Direct links to the metadata guidance should be provided from the main WIS pages.

4.12. The formal documentation of the WMO metadata standard, including the tests (with a schematron as an informative annex), has to be updated. This has to be for discovery and global exchange use cases. Tandy.
4.12a. Write a normative test suite for the standard. Habermann

4.12b. Create metadata records in xml that pass the tests and others that fail the tests Haberman, Seib and Fuentes, Aubert (EUMETSAT). 
4.13. The specifications also have to be available on the WIS wiki, with reference to schematron tests and a rubric. Existing guidance should be transferred to the wiki. Bannerman.
4.13a. Secretariat to create structure in WIS wiki for the metadata guidance.

4.13b. Bannerman will set up a github repository for development of the metadata standard.

4.14c. Bannerman and Burek will propose a licence agreement  for the software associated with the standard.
4.14. The reporting tool should be demonstrated at ECMWF and later NCAR, based on local files. In the future the tool could be distributed as open source Fuentes, Burek later.

4.15. TT-ApMD will edit the guidance document to restructure it to make it more accessible. During this, it will also need to be checked against the standards document to ensure that they are consistent. Toyoda.
4.17. Dr Toyoda will update the formal guidance documentation to conform to the decisions of the meeting 

4.16. Secretariat to set up a rule to forward Google Group emails to Goufou, because there is a problem in receiving the emails in China.

4.18. Place appropriate links to the metadata guidance and documentation in relevant locations on the WMO website, and create a folder structure for the 2012 version in the wis.wmo.int tree. Secretariat.

4.19. Develop guidance derived from the analysis by CMA of metadata records presented to TT-ApMD. This will include schematron and metadata example records. Habermann.
4.17. Guidance notes – context of sections
1. Guidance

2. Guidance

3. Guidance

4. Guidance

5. guidance

6. guidance

7. Guidance

8. Guidance


8.1 talks about technical regulations; specifications should form part of tech regs


8.2. guidance, discusses technical regulations


8.2.7. Is the file naming convention part needed – or repeated later?

8..2.8. Specfication

9. Guidance

10. Specification and guidance

11. Specification Additional restriction 5 can be removed as it is superfluous (the ISO schema requires it anyway)

Restrictions 2 and 3: should be moved to guidance, and we can accept more than one instande
Restriction 6. Bounding box – make conditional – required unless “non-geographic data set” is set in relevant position (in scope code that is part of hierarchy level), when it becomes optional.

Restriction 8& 2 (INSPIRE) – remove

Amendments to code lists etc, put in specifications

Code lists should become registers as well as the XML representations.

Data dictionary – specification; commentary in guidance

Note: review Annex A to identify those guidances related to global exchange – these are to go into specifications (as well as in guidance)

Check that the identifier numbers are the same as in the ISO standard. (The intent was to leave them unchanged).

WMO_DataFrequencyCode – is deprecated
Annex B:

Do not include deprecated code lists in the specifications

5 WIS implementation feedback; clarification requests and Requests for Change (RFC)
5.1. The GISCs have to index certain fields for use by SRU. The mandatory elements of metadata should include everything that is required by the indexes.

5.2. Discussions during Q3 and Q4 of 2011 identifier additional or changed requirements needed for the GISCs to manage the WIS. IPET-MDI reviewed these.

5.3. Namespace, schema location and GEMET keywords. A validation test is required to check that the WMO schemas are referenced, returning a warning if they are not. The schemas are a snapshot of the ISO schemas, taken to avoid issues arising from the ISO schemas being edited.
5.4. A requirement to use the GML3.2 namespace should be in the specifications.

5.5. The guidance should state that there should be no default namespaces.
5.5. GEMET is required by the European Union. It distinguishes between case in the keywords. INSPIRE requirements will not be included in the specifications. Checking code list entries against the declared code list (if available in GML dictionary form) would apply to any standard, not just INSPIRE. The specifications will not address INSPIRE-specific requirements.
5.6. Use of the xsi:namespace is mandatory. This is needed to support the schema location. The specification should contain both requirements.

5.7. CI_ResponsibilityPartyRole should be “pointOfContact”. “Author” is allowed, but not preferred. This should be part of the guidance.
5.8. A list of the authorities issuing metadata identifiers and the associated urn needs to be published as a registry. Secretariat to collate the list.
5.9. The specification shall state how the metadata standard name and version are specified in a metadata record.
5.10. The guidance should address how coordinate reference systems are described, if a coordinate reference system is declared.

5.11. Guidance should encourage the use of a download function code for onlineResource. The protocol specification adds little value, and the guidance should say it is not required.
5.12. The guidance should remind users that comments on how the metadata record was created should be recorded under gmd:maintenanceNote under MD_MaintenanceInformation.

5.13. Code lists need to be checked to make sure they are up to date and remain valid.
5.14. Data policy is required for global exchange, and should appear in the WMO Core Metadata Profile specification.
5.15. Legal constraints
 should be part of the guidance. It is premature to transfer them to the specification.

5.16. Recommendation 5 
discourages the use of gmx:Anchor. The reasons for this have been removed, and so gmx:Anchor is now encouraged for external references to data policies.  The form should be: gmx:Anchor source=”http://i.am.here”
5.17. Recommendation 12 concerns global exchange; this should be included in the specification.
5.18. Guidance is required for bounding boxes. Mr Burek will draft this.

5.19. Create a list (controlled vocabulary) of the code form identifiers and place it within the Guidance. Secretariat (list of WMO code form FM-xx), Dr Seib

5.20. The descriptors for the data policy and GTS priority should not contain spaces. This should form part of the specifications. Mr Tandy
5.21. Extract the information about metadata for globally exchanged information from the recommendations document, create normative tests for this, and the schematron tests to implement the normative tests. Add to the specification document.
5.22. How do we identify information for global exchange? Resolved.
5.23 The following validation tests are required:

Response to ET-WISC

5.24. TT-ApMD will produce the metadata requirements for SYNOP and GRIB for bulletins so that the Volume C1 information can be created. ET-OI should be consulted to see whether it is necessary to reproduce the format of Vol C1 table contents exactly.
5.25. If data are intended for GTS distribution, but not for global exchange, additional information is needed to inform users where the data should be found. Use MD_Distributor for this (this should point to the GISC).
5.x Metadata records describing data for global exchange shall be identified using a keyword.
5.x A keyword is considered adequate as the keyword thesaurus defines the semantics relating to each keyword.

5.x The keyword thesaurus shall be identified as type ‘dataCentre’ (from the proposed ISO 19115-1:2013).
5.x A new keyword thesaurus shall be defined to describe the various distribution scopes for data: WMO_DistributionScopeCode. The CodeList shall (initially) contain the following three terms: GlobalExchange, RegionalExchange and OriginatingCentre.
[ACTION] 5.x Implement WMO_DistributionScopeCode as GML CodeList Dictionary. Tandy

[ACTION] 5.x Add ‘dataCentre’ to the MD_KeywordTypeCode GML CodeList dictionary hosted at WMO.
5.x Distribution information shall be defined via MD_DistributionInformation.

5.x The contact information for each distributor (GISC) may be provided as metadata fragments referenced by xlink.
5.26. 
5.27. Should products for global distribution list all GISCs in their online resource sections? Tandy
5.28. The list of GISCs for use in Distribution Contact Information should be available through an xlink, so that individual metadata records do not have to be edited when GISCs change operational status.
5.29. The Secretariat should provide a persistent link to a list of URLs for the GISCs that can be used in the distribution contact information section of the metadata. This will be used as a distributor contact reference for the WIS as a whole.
5.30. The temporal extent within metadata for bulletins exchanged in real time currently reflects the date at which real time exchange started, rather than the current availability of the bulletins currently travelling within the WIS. A separate record is required for the real time bulletins and for an historical record of the data in the bulletins. The transient nature of the bulletins should be reflected by using a temporal extent in the metadata that indicates the rolling 24h cache of bulletins. A method of doing this is required. (Issue is expressing “now” in ISO 8601). Toyoda.
5.31. Translations of metadata remain a challenge. The rules on handling metadata are clear: only the data owner may edit the metadata. Any other centre creating a translation must not update the record on the GISC or promulgate it through the WIS. ET-OI would need to produce a procedure to be followed for updating translations of metadata if this is required, to allow data owners to incorporate translations prepared by other centres into the metadata record, taking account of the need for internal consistency.
5.32. Use of lineage to indicate that historic data sets were formed from the real time bulletins is appropriate. TT-ApMD should refer to the NOAA guidance rather than creating their own.
5.33. Discovery metadata is not the place to record SLA information or to record the telecommunications choices.

5.34. TT-AMD already has an action to prepare templates for commonly required metadata types.

5.35. The TT-ApMD guidance should also indicate appropriate tools to assist Members to review their metadata.

6. ISO 19115-1:2012 Metadata revision - impacts to WMO Core Metadata Profile

6.1. ISO 19115-2:2009(extensions for imagery and gridded data) is applicable to describing instuments..
6.2. There are technical changes, but the major impact is the introduction of MI_AcquisitionInformation; MI_Platform and MI_Instrument. Theser required MD_Identifier and CI_Citation elements. It may be necessary to introduce controlled WMO vocabularies for these.

6.3. MI_Objecive could be used to describe an event (such as a tropical cyclone).

6.4. QE_CoverageResult allows quality flags to be introduced that vary in space or time. Quality information can be referenced out to a separate file.

6.5. Lineage has been enhanced. The output role has been introduced to allow the output data to be recorded (in LE_Source).

6.6. ISO 19115-2 will be revised in 2014.

6.7. ISO 19115-2 has been adopted by NOAA and NASA.
6.8. It is possible to use a single schema to support 19115-1:2012 and ISO 19115-2:2009.
6.9. The version of gml schema referenced by WMO metadata includes the entries needed to support ISO 19115-2:2009; it was copied from the NGDC repository.

6.10. Implementation of the use of ISO19115-1:2013 and ISO 19115-2:2009 will be targeted for approval at CBS 2014, with formal implementation after an agreed period (likely to be 2015
). On this date, NCs and DCPCs will be able to publish metadata that is compliant with ISO 19115-1:2013 and ISO 19115-2:2009. This will require design, documentation and pre-operational testing to have been completed before the CBS meeting in 2014.

6.11. The intent was that records in ISO 19115-1:2013 would be legible by software designed for ISO 19115-1:2003. It has not been possible to ensure that this is lossless, though it is possible to transfer 2003 metadata to 2013 without loss.

6.12. ISO 19115-3 will provide the XML Schema for ISO 19115-1:2013, ISO 19115-2:2009 and ISO 19157:2013. It is expected that ISO 19115-3 will be partitioned into a significantly larger number of XML schemas than the current ISO 19139 Technical Standard. Automated tooling will be provided by ISO/TC211 to help the translation of metadata from ISO 19139 to ISO 19115-1:2013.
6.13. FileIdentifier and ParentIdentifer are changing to MD_Identifiers. MD_Identifier is expanding to contain a codeSpace and a description.
6.14. heirarchyLevel: MD_ScopeCode is being introduced so that it is possible to link multiple hierarchy levels.

6.15. dateStamp is being expanded to CI_Date, which will allow different types of event to be recorded (creation, update, etc).

6.16. alternateMetadataReference: allows althernative metadata records that may be in different standards to be associated with the metadata record (for example, if the original metadata format contains information that cannot be represented in the ISO standard).
6.17. DQ_DataQuality has been moved to a different standard (19157), and LI_Lineage is now moved directly under MD_Metadata.
6.18. temporalResolution has been implemented, but as keyword groupings.

6.19. MD_Releasibility describes the recipient of the constraints and the constraints on them, whereas responsibleParty denotes the organization issuing the licence.

6.20. MD_SpationalRepresentation includes dimensionName as a code list; a title and description have been added to make them more meaningful; the dimensionTitle could be used to label axes when plotting information.

6.21. CI_Responsibility replaces CI_ResponsibleParty. CI_Party is added allowing an organization or individual to be reused in multiple CI_Responsibility elements with different roles.
6.x MD_KeywordClass complements the existing MD_Keyword, providing a citation to an ontology from which keywords are sourced. It also allows keywords to be referenced by HTTP URI. This is anticipated to enable the HTTP URIs from the proposed WMO Register to be effectively used within metadata records.
6.22. ISO 19115-1 is expected to be adopted by most communities. Based on past experience, it is likely to be stable until about 2020. The USA is adopting it as a national standard, and it will replace the NGDC standard.
6.x In summary, it was noted that ISO 19115-1:2013 provides a significant improvement over ISO 19115:2006. It is anticipated that ISO 19115-1:2013 will be stable until at least 2020.
7. Opportunities for harmonization of WMO Core Metadata Profile and JCOMM metadata profile
7.1. JCOMM supports the WMO Core Profile and the Marine Core Profile. JCOMM uses three controlled vocabularies: GCMD version 5.3.8
, Geographic Extent Names (based on the IHO S-23 Limits of Oceans and Seas) and the Collection Methods vocabulary (instrument vocabulary).

7.2. Use of place names should not be in the specifications
, but it would be useful to address the issue in future guidance material.
7.3. WMO web accessible registers should be implemented in a way that is consistent with the British Oceanographic Data Centre SKOS lists (these are operated on behalf of JCOMM).

7.4. JCOMM intends to move to ISO 19115-1 revision 2012; WMO also intends moving in that direction, retaining compatibility.

7.5. The WMO GSICS project has a need to represent information that can be represented in ISO19115-2. JCOMM is considering its approach to this new standard; IPET-MDI should seek to maintain consistency with JCOMM in adoption of ISO 19115-2.

7.6. Guidance is needed (on the WIS wiki) regarding recommendations on the use of DOIs, should authors wish to use them. Burek will lead on this.
8. Comparison of WMO Core Metadata Profile with Aviation metadata profile (OGC Aviation Domain Working Group)
8.1 The OGC Aviation Domain Working Group is working on an Aviation Core Metadata Profile. Two documents have been drafted; no comments had been received. These are still for discussion.
8.2. The draft aviation profile requires a TemporalReference, Lineage (it is not clear whether this is one per data quality element) and language (requires only one). However, it also requires an (as yet undefined) numerical precision, and CRC (cyclic redundancy check).
8.3. The ISO standard does not permit more than one metadata standard name, so a record that is intended to be compliant with more than one profile can only state one of them. Given that the WMO profile does not require the standard name, GISCs should validate records that do not contain the standard name/version against acceptable versions and only mark the record as non-compliant if it does not validate against any version.
8.x Note that ISO 19115-1:2013 allows multiple metadata standards to be cited.

8.4. Cyclic redundancy check is intended to allow a dataset to be validated for transmission error. By contrast, the metadata records typically defined within WIS define dataets series (e.g. set of messages). One cannot calculate a CRC for a dataset series.
8.5 “Accuracy of numerical data” is also an issue for the metadata; however, within meteorology this will be associated with the data payload rather than in a metadata record.
8.6. There are techniques that include the accuracy of numerical data field in fewer characters than in the example in the aviation document. 

8.7. With the exception of the CRC, the additional requirements of the aviation metadata profile could be included in WMO metadata records without disrupting the operation of the WIS. This could be achieved by providing additional guidance for aviation users.

8.8. OPMET data are globally exchanged, so the aviation metadata must contain the elements required by the WMO metadata for such data. These additional constraints do not appear in the aviation profile, but that are consistent with it. Many of the aviation requirements are not contained in the WMO profile, and so would require additional work to add then when metadata records are harvested from WMO Members.

8.9. ICAO is concerned about creating standard definitions of common terms; some of these have different meanings depending on the context. Code lists used for OPMET will need to be rationalized. This is the responsibility of TT-AvXML to follow up.

8.10. Lisk will communicate the feedback to CAEM and the Aviation Domain Working Group.
9. WMO Core Metadata Profile roadmap
9.1. The timetable for releases is given in the table.
	2012
	Documentation and formal guidance for approval by CBS-15; This includes version 1.2 (approved by PTC), with additions (to create 1.3).


	1.3 would be a formal recommendation to PTC. The changes from 1.2 need to be annotated.

The move to 1.3 is justified because of the introduction of validation procedures

	2013
	Fast track additions to code lists; incrementing version numbers 1.3.1, 1.3.2, 1.3.n etc.

	Additional guidance and associated validation tests are published routinely through period 2012-2014.

	2014
	Version 2.1. This will include support for ISO 19115-1:2013, ISO19115-2:2009 and 19157:2013. The associated schema will be 19115-3 (assuming it is formally published in time).
	Version 2.0 will be developed in collaboration with GISC centres; it will be considered a development version and wil not be published as an endorsed standard. Various 2.0.x versions will be defined as the development of the next major release of the metadata standard progresses.
Version 2.1 will have all known issues resolved. This version will be proposed to CBS for endorsement.

	2015
	Incremental release 2.1.1 to correct errors (agreed through the between-CBS-sessions route)
	CBS will specify when version 2.1 is to become operational. During the intervening period, amendments may be made to the metadata standard to correct issues arising.

	2016, 2018
	Versions 2.2 and 2.3 to consolidate changes that directly support WMO Programme requirements.
	

	The change process for ISO 19115-2 may start in 2015, but would take 5 years. There are no other major changes expected that would justify a change to 3.1.
	
	


9.2. GISC operators will need to be involved in the development and testing of version 2.0. The GISC operators will be given an opportunity to influence the time scale to ensure that there is enough time to resolve technical issues with implementation. One of the significant issues to address is expected to be the addition of support for multiple XML schema and multiple root elements.
9.3. Material describing the benefits of the planned releases of the standard is needed for presentation to ET-OI and ET-WISC. This will form part of the report to OPAG-ISS. The Chair will be assisted by Dr Toyoda, Bannerman, Habermann
(Benefits: cost of metadata management, quality information improved, instrument history, needs of GSICS CCl JCOMM WIGOS and other communities)
10. Change management procedures for WMO Core Metadata Profile
10.1. The governance of metadata should follow the same approach as for the table driven code forms.

10.2. Changes to XML schema should not be allowed in the Fast Track procedure (para 2,1). The draft document must edited to reflect this. The Fast Track can be used for changes that do not impact on those users not wishing to add the new facility, such as to add new items to code lists. Secretariat
10.3. A top level page for guidance on metadata should be added to the WIS wiki. Secreatariat
10.4. The Secretariat must introduce a mechanism for tracking change requests. Initially this should be a write-protected wiki page.

10.5. The Chair will ask the OPAG-ISS which tools should be used for change tracking and configuration management as part of the report to ICT-ISS.
10.6. The Secretariat should ensure that the change procedures document is edited to be consistent with the role of the PTC in approving metadata standards.
11. Governance of WMO Core Metadata Standard, WMO Logical Data Model and other associated standards
11.1. IPET-MDI will discuss with OGC and ISO how they can work together with WMO to create standards for the water and other domains.
11.2. The formal guidance (Guide to WMO Discovery Metadata) will be derived from the document approved by CBS EXT(10) and directly support interpretation of the specification.
11.3. The approach to documenting the Logical Data Model and XML schema was agreed as additional annexes to the Manual on Codes.
11.4 The formal specification of the WMO metadata standard and the formal guidance will be prepared by 1st July. (sets the timescale for other actions).
12. Future Plan of Work
13. Recommendations to ICT-ISS
14. Any other business
14.1. There was no other business.
15. Closure of meeting,
The meeting closed at 1702 on 24 May 2012.
Summary of Actions

Example Action
3.11. IPET-MDI has to provide a definition of the tasks that still remain to be done and of the skills needed to achieve them, in a form that OPAG-ISS can determine the appropriate expert team structure. This will be in the Chair’s report
3.21. A “White Paper” on xlinks is needed to identify issues associated with xlinks, and which elements are recommended for xlinks, and how the xlinks should be governed and managed. Dr Haberman will lead this activity, supported by Dr Seib, Mr Burek and Dr Toyoda.
3.22. Drs Seib and Toyoda to identify a GISC and/or DCPC to pilot xlinks as proposed by Dr Haberman.
3.26a. The guidance on metadata must make it clear how the versioning works. Mr Burek will provide text to achieve this.
3.28. WIS will need to support more than one version of the metadata standard. ET-OI should be asked for guidance on how many versions need to be supported at the same time. The initial view of IPET-MDI is that old versions need to be supported for six years (that is, the current version and two old versions). The implication is on the support costs at WIS centres for both software and for updating metadata records. Retaining more versions reduces the cost of updating metadata, but increases the cost of maintaining software.
3.29. The Chair will propose to ET-OI that three versions a.b are supported in WIS (the current a.b release and two earlier ones).
4.6. The Rubric tool would usefully be made available alongside metadata editors so that users can check the completeness of their metadata records as they complete them. The Chair will propose to ET-WISC that this is made an expected function for GISCs to provide.
4.12. The formal documentation of the WMO metadata standard, including the tests (with a schematron as an informative annex), has to be updated. This has to be for discovery and global exchange use cases. Tandy.
4.12a. Write a normative test suite for the standard. Habermann
4.12b. Create metadata records in xml that pass the tests and others that fail the tests Haberman, Seib and Fuentes, Aubert (EUMETSAT).
4.13. The specifications also have to be available on the WIS wiki, with reference to schematron tests and a rubric. Existing guidance should be transferred to the wiki. Bannerman.
4.13a. Secretariat to create structure in WIS wiki for the metadata guidance.
4.13b. Bannerman will set up a github repository for development of the metadata standard.
4.14c. Bannerman and Burek will propose a licence agreement  for the software associated with the standard.
4.14. The reporting tool should be demonstrated at ECMWF and later NCAR, based on local files. In the future the tool could be distributed as open source Fuentes, Burek later.
4.15. TT-ApMD will edit the guidance document to restructure it to make it more accessible. During this, it will also need to be checked against the standards document to ensure that they are consistent. Toyoda.
4.17. Dr Toyoda will update the formal guidance documentation to conform to the decisions of the meeting
4.16. Secretariat to set up a rule to forward Google Group emails to Goufou, because there is a problem in receiving the emails in China.
4.18. Place appropriate links to the metadata guidance and documentation in relevant locations on the WMO website, and create a folder structure for the 2012 version in the wis.wmo.int tree. Secretariat.
4.19. Develop guidance derived from the analysis by CMA of metadata records presented to TT-ApMD. This will include schematron  and metadata example records. Habermann.
5.8. A list of the authorities issuing metadata identifiers and the associated urn needs to be published as a registry. Secreatriat to collate the list.
5.18. Guidance is required for bounding boxes. Burek will draft this.
5.19. Create a list (controlled vocabulary) of the code form identifiers and place it within the Guidance. Secretariat (list of WMO code form FM-xx), Seib
5.20. The descriptors for the data policy and GTS priority should not contain spaces. This should form part of the specifications. Tandy
5.24. TT-ApMD will produce the metadata requirements for SYNOP and GRIB for bulletins so that the Volume C1 information can be created. ET-OI should be consulted to see whether it is necessary to reproduce the format of Vol C1 table contents exactly.
5.26. An additional “dataCenter” keyword Thesaurus (an extension until the 2012 revison of ISO 19115), to be taken from a Thesaurus with fixed vocabulary, should be used to identify the class of distribution for the data. These keywords should be identified as WMO_DistributionScopeCode. There are (at least) three categories: Global, Regional, Originator. This can be achieved by adding to the WMO code  list. Tandy
5.27. Should products for global distribution list all GISCs in their online resource sections? Tandy
5.29. The Secretariat should provide a persistent link to a list of URLs for the GISCs that can be used in the distribution contact information section of the metadata. This will be used as a distributor contact reference for the WIS as a whole.
5.30. The temporal extent within metadata for bulletins exchanged in real time currently reflects the date at which real time exchange started, rather than the current availability of the bulletins currently travelling within the WIS. A separate record is required for the real time bulletins and for an historical record of the data in the bulletins. The transient nature of the bulletins should be reflected by using a temporal extent in the metadata that indicates the rolling 24h cache of bulletins. A method of doing this is required. (Issue is expressing “now” in ISO 8601). Toyoda.
7.6. Guidance is needed (on the WIS wiki) on recommendations on the use of DOIs, should authors wish to use them. Burek will lead on this.
8.9. ICAO is concerned about creating standard definitions of common terms; some of these have different meanings depending on the context. Code lists used for OPMET will need to be rationalized. This is the responsibility of TT-AvXML to follow up.
8.10. Lisk will communicate the feedback to CAEM and the Aviation Domain Working Group.
9.3. Material describing the benefits of the planned releases of the standard is needed for presentation to ET-OI and ET-WISC. This will form part of the report to OPAG-ISS. The Chair will be assisted by Dr Toyoda, Bannerman, Habermann
10.2. Changes to XML schema should not be allowed in the Fast Track procedure (para 2,1). The draft document must edited to reflect this. The Fast Track can be used for changes that do not impact on those users not wishing to add the new facility, such as to add new items to code lists. Secretariat
10.3. A top level page for guidance on metadata should be added to the WIS wiki. Secreatariat
10.4. The Secretariat must introduce a mechanism for tracking change requests. Initially this should be a write-protected wiki page.
10.5. The Chair will ask the OPAG-ISS which tools should be used for change tracking and configuration management as part of the report to ICT-ISS.
10.6. The Secretariat should ensure that the change proceduresdocument is edited to be consistent with the role of the PTC in approving metadata standards.
11.1. IPET-MDI will discuss with OGC and ISO how they can work together with WMO to create standards for the water and other domains.
11.4 The formal specification of the WMO metadata standard and the formal guidance will be prepared by 1st July. (sets the timescale for other actions).


Summary of Decisions

Example Decision
3.4. TT-ApMD should identify a keyword list to use in the Core Profile.
3.16. A registry based approach to commonly repeated metadata elements is sensible. A register supporting WIS will have to contain information about the WIS centres. Extending the registry to hold contact information would allow these data to be referenced through xlink in a way that would be cached alongside the other data on centres.
3.20. A GISC should not publish expanded metadata records; the xlinks should be retained (this is the principle that only the data owner may create and modify metadata records associated with the dataset). A GISC may use an expanded copy for the purpose of search. Registries will need to be harvested for changes in the same way that the metadata catalogues are.
3.26b. The rubric should be versioned, but the version number increments at each release. This is independent of the metadata standard. The metadata version against which the rubric is designed will be documented in the rubric.
4.1. A normative test suite for the metadata standard would allow users to determine whether their metadata records are compliant with the standard. Failing any of the component tests would indicate that the record was non-compliant. The tests could be implemented as a Schematron rule. This also requires test metadata to demonstrate examples that pass and fail tests. The external convention is to call these tests “Annex A” to the standard. A set of normative tests should be developed for WMO metadata.
4.7. The NGDC rubric tool can also produce a summary of the completeness of metadata records within a depository. Such an analysis would provide a useful management tool to assess the overall completeness of records in the WIS catalogue.
5.4. A requirement to use the GML3.2 namespace should be in the specifications.
5.5. The guidance should state that there should be no default namespaces.
5.9. The specification must state that, if the metadata version is recorded, it should be a specific string.
5.10. The guidance should address how coordinate reference systems are described, if a coordinate reference system is declared.
5.21. Extract the information about metadata for globally exchanged information from the recommendations document, create normative tests for this, and the schematron tests to implement the normative tests. Add to the specification document.
5.28. The list of GISCs for use in Distribution Contact Information should be available through an xlink, so that individual metadata records do not have to be edited when GISCs change operational status.
7.3. WMO web accessible registers should be implemented in a way that is consistent with the British Oceanographic Data Centre SKOS lists (these are operated on behalf of JCOMM).
7.5. The WMO GSICS project has a need to represent information that can be represented in ISO19115-2. JCOMM is considering its approach to this new standard; IPET-MDI should seek to maintain consistency with JCOMM in adoption of ISO 19115-2.
8.3. The ISO standard does not permit more than one metadata standard name, so a record that is intended to be compliant with more than one profile can only state one of them. Given that the WMO profile does not require the standard name, GISCs should validate records that do not contain the standard name/version against acceptable versions and only mark the record as non-compliant if it does not validate against any version.
10.1. The governance of metadata should follow the same approach as for the table driven code forms.
11.3. The approach to documenting the Logical Data Model and XML schema was agreed as additional annexes to the Manual on Codes.


Issues to address

Example Issue
J.1.5. Seek to a way of avoiding the confusion caused by having to names that are so similar.
J.1.11. Having standard, human readable, names for entities would be very helpful (even if only in English – but a look-up to other language interpretations would be possible, though not authoritative).
J.1.13. The term “code list” is ambiguous and needs to be defined or a replacement found (BUFR terms that describe the structure of BUFR are carefully defined so that there is no ambiguity).
J.1.16. BUFR tables evolve with time; versioning of the tables needs to be included.
J.1.17. Is there value in providing set of abstract definitions of physical properties that can be related to BUFR and GRIB descriptions?
J.1.21. Common Alerting Protocol (an ITU standard) is relevant to some of the information that WMO handles; is it possible to create a consistent approach to modelling data that is consistent with the CAP and ISO standards? Can the two communities be harmonized?
J.2.4. From the climate data user perspective, discovery metadata should provide enough information to allow the user to make a reasonable judgement on whether the described data might be suitable for the intended use, even if this is not the same as the use intended when the data were created.
J.2.13. Is there a need for an agreed terminology for different types of metadata? Is it even feasible to attempt this across disciplines – or do we need to provide a mapping between terms?
J.3.3. It should be possible to codify BUFR template encoding best-practices in software tools that automate the derivation of BUFR templates from a logical data model:
This is the reverse of the process developed by TT-AvXML
Development of the logical data model (application scheme) should be the first step in the response to a new data exchange requirement
From the logical data model, BUFR tables, XML and other representations would be create “automatically”
J.3.6. IPET-MDI and IPET-DRC recommend in principle the approach of using a Logical Data model to drive the development of data representations; They asked that OPAG-ISS recommend to CBS that that CBS should consider endorsing the approach in principle, and that CBS should task an Expert Team to further develop the approach by 2016. The Expert Team should include domain experts from Hydrology and Climatology.
Simon: forcing people to use sequences in Table D in their data representations would be a far more productive approach for interoperability and deliver its own benefits. Updating the Technical Regulations to require this would help greatly.
J.3.15. Further effort is required to communicate the availability of the TDCF tools and how the TDCF can use used effectively, especially to communities outside the World Weather Watch.
J.5.3. Should identifiers be “opaque” (eg numerical) or “human readable”?
J.5.6. Should code table requests at CBS be referred to ET-DRC for advice during the session?
J.5.8.Further work is required (sponsored by OPAG-ISS) to validate the entries and to check that the registry is fit for purpose, prior to formal adoption by WMO.
2.3. One of the aims of IPET-MDI should be to provide stability to the WMO metadata standard to minimize the impact on the operation of the WIS.
3.12. ET-WISC asked for the metadata to define whether the associated data were to be distributed regionally or globally.  This has to be resolved. Done later in the meeting.
3.27 Is it acceptable for two metadata records with the same fileIdentifer (ie describing the same data) that address different profiles? This will need to be resolved during testing of version 2.0.
4.10. Guidance is needed on how to create and edit pages in the wiki.
4.17. Guidance notes – context of sections
1. Guidance
2. Guidance
3. Guidance
4. Guidance
5. guidance
6. guidance
7. Guidance
8. Guidance
8.1 talks about technical regulations; specifications should form part of tech regs
8.2. guidance, discusses technical regulations
8.2.7. Is the file naming convention part needed – or repeated later?
8..2.8. Specfication
9. Guidance
10. Specification and guidance
11. Specification Additional restriction 5 can be removed as it is superfluous (the ISO schema requires it anyway)
Restrictions 2 and 3: should be moved to guidance, and we can accept more than one instande
Restriction 6. Bounding box – make conditional – required unless “non-geographic data set” is set in relevant position (in scope code that is part of hierarchy level), when it becomes optional.
Restriction 8& 2 (INSPIRE) – remove
Amendments to code lists etc, put in specifications
Code lists should become registers as well as the XML representations.
Data dictionary – specification; commentary in guidance
Note: review Annex A to identify those guidances related to global exchange – these are to go into specifications (as well as in guidance)
Check that the identifier numbers are the same as in the ISO standard. (The intent was to leave them unchanged).
WMO_DataFrequencyCode – is deprecated
Annex B:
Do not include deprecated code lists in the specifications
5.13. Code lists need to be checked to make sure they are up to date and remain valid.
5.22. How do we identify information for global exchange? Resolved.



Annex A: Agenda

Annex B: List of Participants

�Tightly implies a close coupling – we need to say that there is a clear (strong) relationship between the model and TDCF


�Reworded, but I still don’t recall the point that Chris was making.


�I don’t understand this sentence; it doesn’t seem to add any value so I propose deletion.


�Already captured earlier


�On what? More information required – or remove this statement.


�Can we add a reference to the document we discussed in the meeting (e.g. hyperlink to the resource on the meeting wiki page).


�Empty statement?


�I did not capture notes here – and I cannot decipher the sentence.


�We discussed identifying an adoption period after CBS 2014 – which given that CBS is normally in Nov, this will be in 2015.


�Please clarify intent of this statement … 


�The version hosted by NERC is version 5.3.3; I think ‘5.3.8’ is a typo


�Whose; JCOMMs or WMOs??
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