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Suggestions for the establishment and maintenance of operational information catalogues

1. Overview

The (Future) WMO Information Services (WIS) documentation indicates only one major catalogue, the catalogue of available operational data sets in the form of metadata for each dataset or group of datasets held by the GISCs and other centres. However, several other catalogues and metadata stores will almost certainly be required.

2.
Review of current WMO catalogues and metadata
On the WMO web site, at http://www.wmo.ch/web/www/www.html, a number of operational catalogues and documents containing metadata are listed. These include

WMO Publication No 9 Volume A,

A list of surface and upper air observing stations

ftp://wmoftpreader:wmoftp@ftp.wmo.int/wmo-ddbs/Pub9volA050920.flatfile
A list of radiosonde and upper wind observing systems

ftp://wmoftpreader:wmoftp@ftp.wmo.int/wmo-ddbs/Radiosondes.xls
WMO Publication No 9 Volume C1 Catalogue of Meteorological Bulletins

http://www.wmo.ch/web/www/ois/Operational_Information/VolumeC1/VolC1.html
WMO Publication No 9 Volume C2 Transmission programmes

http://www.wmo.ch/web/www/ois/Operational_Information/VolumeC2/VolC2.html
WMO Publication No 47

List of Voluntary Observing Ships

http://www.wmo.ch/web/www/ois/pub47/pub47-home.htm
List of Regional Basic Synoptic Network stations

ftp://wmoftpreader:wmoftp@ftp.wmo.int/wmo-ddbs/rbsn0506.pdf
List of Regional Basic Climatological Network stations

ftp://wmoftpreader:wmoftp@ftp.wmo.int/wmo-ddbs/rbcn0506.pdf
Routing Catalogues

List how and where GTS bulletins are routed

http://www.wmo.ch/web/www/ois/routeing-catalogue/routeing-home.htm
Resolution 40 (Cg-XII) additional data and products

Lists products subject to restricted distribution

http://www.wmo.ch/web/www/ois/Operational_Information/AdditionalDataProducts/AdditionalData&amp;Products.html
Publication No 386 Manual on the GTS Attachment II-5

Contains some catalogues related to the abbreviated headings used for GTS messages.

http://www.wmo.ch/web/www/ois/Operational_Information/WMO386/ManOnGTS.html
WMO Publication No 306 Manual on Codes

Contains catalogues of the code figures used in encoded messages, for traditional alphanumeric codes (Part A Section C), as well as table driven codes (Part B) and common to both (Part C).

http://www.wmo.ch/web/www/DPS/Manual_Codes.html
3.
Other metadata

In addition to the metadata currently available from WMO, listed in paragraph 2, there are many other metadata items that may be needed but are not currently easily accessible. Of concern to the numerical modelling and climate research areas is a requirement for error characteristics of the various observational data. The exact requirements depend on the particular observation type and processing. For example, for some observations, catalogues of the instruments used at various stations (such as the radiosonde and wind observing systems catalogue), or the inclusion of the instrument details with the data (as can be done in BUFR, CREX, and some of the traditional alphanumeric codes), combined with as yet largely non-existent catalogues of the error characteristics of the various different instruments would suffice. For climatological purposes changes in these over time are needed. Of course, it could be decided that this is outside the scope of the WIS and that such metadata need not be stored in the WIS context.

A similar situation applies to much geospatial metadata which is not easily accessible, such as the boundaries of WMO regions, national and state, province or territory boundaries, areas of responsibility for tropical revolving storms, volcanic ash trajectory forecasts, gale and storm warnings, high seas forecasts, etc, and the area and sub-area specifications for buoys, AMDAR messages, and so on. For the best use to be made of WIS this information should probably be accessible.
4.
Relevance to WMO Information Systems (WIS)

The main catalogue relevant to WIS will probably be a WIS specific equivalent of publication 9 Volume C1 (Catalogue of meteorological bulletins), listing the data available using the WIS. This should include the metadata listed in the WMO core profile, particularly that required by OGC, so that users and programmes can interrogate the catalogue to locate the data they need. Other catalogues relevant to WIS will probably be publication 9 Volume A  (stations), publication 47 (observing ships), the RBSN and RBCN catalogues, and the resolution 40 catalogue (additional data). Parts of the manual on codes may also be needed. If automated translation from the current publication of Volume C1 and the RTH routing catalogues to the WIS specific equivalent is required, Attachment II-5 of publication 386 (GTS manual) may be needed. The WIS “push” data transmission model may also need access to the routing catalogues in order to determine where to send data files.

5.
Requirements for catalogue and other metadata establishment

Where they exist, these WMO catalogues should provide the basis for the creation of the WIS equivalents. Software will have to be written to do the transformation. This could be purpose built conversion software in a suitable scripting language such as perl, python, or awk, but there are many other choices. The conversion software should have the following features

· Flexible and capable of managing many different conversions as in many cases the source data (a flat file or word processing document) will be quite different, and may use different terminology, to the format (probably XML) required by WIS.

· Portable to many different environments.

· Configurable.

· Easy to modify so that errors in the conversion process can be quickly fixed by modifying the conversion software where this is the bet option.

6.
Requirements for catalogue and other metadata maintenance

Some of these metadata, such as the Codes Manual, already have well defined updating procedure, with only one source of updates, typically a WMO expert team. It should be possible to create the necessary data in a machine independent format (for example XML) that can be transformed to the existing word processing or hard-copy documentation and into whatever form the WIS requires, minimising the amount of work needed to update the WIS metadata when changes are made. Alternatively, it may be possible to repeat the process carried out when the catalogue was first established (see paragraph 5) whenever changes are made.

Other metadata are updated more frequently and have multiple sources of updates, so some form of online updating should be provided. These include the catalogue of available data (the equivalent of publication 9 Volume C1), the observing station list (publication 9 Volume A), the observing ship list (publication 47), the RBSN and RBCN catalogues, the resolution 40 list, and the routing catalogues. These lists change relatively often and are currently frequently out of date. A means for the data producers and national centres creating the data or recruiting the ships to speedily update the relevant catalogues should be provided.

The updating process needs to have the following features

· It should include authorisation checks. For example, except in exceptional circumstances, only the authorized national representatives should be able to update the station list for each country. Only the data generator, or an authorized representative of the provider, should be able to add products to or delete products from the catalogue of available products.

· It should include a mechanism for anybody to notify the authorised updating organizations or people of errors. Currently there are a number of known errors in the WMO station lists that remain uncorrected because it appears to be very difficult to notify the national representative of the error, and only the national representative is permitted to authorize a change to the information in the catalogue. Also, many bulletins on the GTS do not appear in the catalogue of bulletins. In the WIS a means for correcting discrepancies, inconsistencies, and errors in the metadata, catalogues, and metadata catalogues needs to be set up.

· It should be (as far as possible) language independent. If possible, automatic translation of terms from one language to another should be provided and it should be possible to make queries and get responses in many languages. The catalogue of keywords http://www.wmo.int/web/www/metadata/WMO-keywords.html is a good start on this.

· It should use open standards for querying the metadata and submitting updates. It should be possible to run a user interface on any suitable equipment and neither the interface nor the underlying catalogue should depend on any particular operating system or computer programming language.

· It should include consistency and reasonable value checks to ensure, as far as is possible, that updates are error free.

· It should provide easy and simple correction of errors.

There are many possible mechanisms for this update process, but XML seems likely to be a good choice. My experience of XML is extremely limited, but a quick web search revealed many products that allow database query and update using XML. I believe a properly defined XML schema could be used for the updating of the WIS metadata. Ideally, this would permit general XML applications to do the update without locking users in to any one particular user interface. In particular, reliance on any one commercial user interface should be avoided if at all possible and international standards should be used.

7.
Recommended future actions
In my opinion, the steps that need to be taken to create and maintain the operational information catalogues and other metadata needed for WIS include:

· Identify the catalogues and metadata that are essential to the functioning of WIS, and the metadata and catalogues that are desirable.

· Identify which data items within these catalogues and metadata are essential and which are optional. The proposed WMO core metadata profile will provide some guidance here, although it is more aimed at a product catalogue and may not be appropriate for such uses as a radiosonde instrument catalogue or the list of stations.

· Identify existing WMO catalogues and documentation that can provide some or all of the information required.

· Locate alternative sources of information where existing WMO documentation and catalogues are inadequate. An example of this is that the current WMO publication 9 Volume A does not include the ICAO identification for stations at airports, which is essential to using some data such as METAR.

· Decide on the mapping from the information source to the WIS metadata and catalogues, that is decide which field or fields or parts of fields in the input data correspond to each metadata item in the WIS metadata. Conversion of units, mapping of one identifier to another, and similar changes may be needed. For example, WMO GTS abbreviated header TTAAii could be transformed into metadata items such as EX_GeographicExtent, featureTypes, EX_VerticalExtent and others.

· Decide which metadata and catalogues should be updated online, and which should use other procedures such as re-loading the information from the source after it has been updated.

· Decide on a protocol for the on-line updating the WIS metadata and catalogues where on-line updating is considered appropriate.

· Create prototype catalogues and test the updating procedures
