Outcomes of sessions of the Executive Council and the Commission for Basic Systems related to data representation
Fourteenth session of the Commission for Basic Systems (CBS-XIV) (Dubrovnik, Croatia, April 2009)
Data representation and codes

1. CBS-XIV noted that the CBS Management Group had agreed to test the direct adoption of recommendations for amendments to the Manuals between CBS sessions with a view to saving time during the CBS sessions and reducing delays in the approval of amendments. Draft procedures were agreed by correspondence and a pilot project to test the draft procedures was successfully carried out. CBS-XIV therefore recommended endorsing these procedures and agreed on a revision of the procedures for amending the Manual on Codes, including the fast track procedure, the procedure for adoption during CBS sessions and the procedure for adoption between CBS sessions. CBS-XIV adopted draft Recommendation 6.2/1 (CBS-XIV) – Amendments to the Manual on Codes, Introduction chapter of Volumes I.1 and I.2.
2. CBS-XIV noted that the Secretariat was informing Members about amendments by providing an updated electronic version of the relevant part of the Manual on Codes, which were also posted in the four languages on the WMO Web server; distribution of supplements was discontinued.  
3. CBS-XIV agreed that the NMHSs running automated processing systems such as encoders, decoders and translators require the code tables in an electronic format suitable for these systems and that all these users currently had to translate these tables. The electronic format of presentation of the code tables should also facilitate the management of the changes to the Manual. CBS-XIV therefore requested the Secretariat to make available the code tables in an appropriate electronic format with the assistance of experts of the OPAG-ISS, and to adapt the form of presentation of the Manual on Codes in this respect.
4. The list of Master Tables in the Manual on Codes includes Master Table 10 for oceanography maintained by the International Oceanographic Commission (IOC). Noting the progress made in the development of Master Table 10, CBS-XIV agreed that it was time to clarify the respective role of IOC and WMO in its management and recommended that CBS and JCOMM jointly develop a proposal in this respect.
Modifications to the Manual on Codes

5. CBS-XIV recalled the scheme agreed upon by CBS-Ext.(02) (see WMO-No. 955, paragraph 6.2.66) which defined a three-step mechanism for modifications to BUFR, CREX and GRIB 2 tables.  CBS-XIV endorsed the outcome and recommendations of the OPAG concerning additions to data representation tables, including those approved during the intersessional period for operational and pre-operational use, as summarized in the following paragraphs.
6. CBS-XIV concurred with a set of additions to the Code Tables approved as operational by the chair of OPAG on ISS, the vice-president and the president of CBS during the intersessional period in:
· GRIB Edition 2: for TIGGE products, Earth model representation, precipitation rates, event Probabilities, quantitative precipitation forecasting, WAFS products and sign convention for fluxes; 
· In BUFR: cloud information;

· In CREX and BUFR: regulations related to use of units, especially for aviation information;

· In Common Code Tables:

· A scheme for radiosonde numbers;

· Definitions of centres and sub-centres, in particular for the satellites data exchange RARS system, satellites data types, sub-categories for surface data, instruments for water temperature profile measurement.

7. CBS-XIV agreed to a set of additions of parameters in GRIB 2 Tables for templates for chemicals and for data representation template for run length packing with level values. 
8. CBS-XIV agreed to additions to BUFR/CREX Tables:
· For satellite data: GHRSST data, SBUV/2 ozone data, JASON2 OGDR data, entries for GOME Experiment, METOP GOME-2 template, SMOS data and for encoding all sky radiance data

· Templates for SYNOP data manually encoded in CREX, METAR/SPECI and TAF coded in BUFR or CREX;

· BUFR Templates for surface observations from one-hour period, representation of SYNOP data with one-hour observations, synoptic reports from fixed land stations and for maritime data from coastal and island stations;

· Sequence for locust data, descriptors for radiation, for Air Chemistry, for GFA (Graphical Forecast AIRMET) data.
9. CBS-XIV agreed to insert a note in the text of Code FM 54-X Ext ROFOR (Route forecast for aviation) to notify the end of ICAO requirement for the message, upon ICAO’s request.
10. CBS-XIV adopted draft Recommendation 6.2/2 (CBS-XIV) – Amendments to the Manual on Codes, Volume I.2, and draft Recommendation 6.2/3 (CBS-XIV) – Amendment to the Manual on Codes, Volume I.1.  It recommended operational implementation of the amendments on 4 November 2009.  
11. CBS-XIV stressed the importance for all WMO Programmes to review their requirements in terms of data representation and codes, and to submit relevant proposals for amendments to the Manual on Codes to the Expert Team on Data Representation and Codes (ET‑DRC). 
Migration to Table Driven Code Forms (TDCF)

12. About ten per cent of the surface and upper-air reports from the RBSN stations were received in BUFR form at MTN centres in 2008. CBS-XIV noted the continued slow progress in the migration since CBS-Ext.(06).

13. EC-LX (2008) urged all WMO Members to finalize and implement plans for the migration in accordance to the international migration plan approved by Congress.CBS-XIV (Dubrovnik, Croatia, April 2009) noted that the replies to the 2007 questionnaire on the migration to TDCF showed a significant increase in the development of national Migration Plans that should lead to a significant increase of BUFR data exchange. However, noting the limited number of replies, CBS-XIV urged the WMO focal points for code and data representation matters to be more responsive to such questionnaires and to contribute information on the migration of their countries. CBS-XIV agreed that the 2003 and 2007 questionnaires provided valuable insight into the migration progress including the identifications of issues, and agreed to pursue this practice.
14. The available guidance, self-training and encoder-decoder software developed by the CBS expert teams, regional coordinators/rapporteurs and Members are instrumental in facilitating the migration by Members. CBS-XIV noted with satisfaction that the Secretariat distributed to Members a guidance document prepared by the CT-MTDCF with a view to increasing the awareness of the benefit of the migration by the NMHSs. CBS-XIV was also pleased to note that Canada provided a template-oriented BUFR library and API as well as a template writing guide, that Brazil provided BUFR encoding and decoding tools, that Italy made available a license-free software package for both manned and automatic stations to encode TAC and BUFR format bulletins, and that ECMWF provided a web verification service for BUFR/CREX data. CBS-XIV stressed the important role of the regional coordinators/rapporteurs in monitoring and supporting the migration in their Regions.

15. CBS-XIV noted possible arrangements for facilitating a step-by-step migration by zones. When the migration for a type of data is completed within the zone of responsibility of an RTH, the parallel exchange of data in both TAC and TDCF is not required anymore.  The systematic exchange of the data in TAC from centres within such a zone, called type B, may be discontinued if appropriate gateway arrangements are made between this zone B and other zone(s) still needing TAC bulletins, called type A. These arrangements for a step-by-step migration by zones could consist in:

· Establishing a gateway function ensuring conversion of the forms of representation of data (TDCF/TAC) between zones; some centres may agree to contribute to such a gateway;

· And/or continuing the parallel relay of TAC and TDCF data from (some) NMCs or RTHs only from zone B to zones A.

16. CBS-XIV noted the survey on the capabilities of RTHs and NMCs to encode and decode BUFR and convert data between TAC and BUFR. WMO focal points for code and data representation matters were invited to provide/confirm the dates when their country was in a position to send and receive data in TDCF and discontinue receiving data in TAC. CBS-XIV invited RTHs to continue compiling such information from their zone of responsibility and the focal points to continue updating such information, to facilitate RTHs planning a step-by-step migration. CBS-XIV invited RTHs to consider facilitating the step-by-step migration by assisting in the definition of arrangements between zones of responsibility of MTN centres and RTHs, and by monitoring the exchange of TDCF bulletins and reports on the GTS.

17. CBS-XIV agreed to give the highest priority for technical cooperation activities to support the migration to the training on TDCF in the WMO Regional Training centres, and to the development and implementation of projects for the migration to TDCF. CBS-XIV encouraged NMHSs to collaborate in the development of projects, for example within a zone of responsibility of an RTH, and to submit requests for support, if required, through the WMO Voluntary Cooperation Programme. Noting the capacity building efforts made in Region I, CBS-XIV emphasized the importance and expected impact of establishing a Migration Implementation Project (MIP) for the Region, with support from the Secretariat and donors.  
18. CBS-XIV emphasized that the WMO Integrated Global Observing System (WIGOS) demonstration and pilot projects should address the generation and exchange of data in TDCF where appropriate.  It requested that these projects be reviewed in this respect, and integrate specific migration activities or Migration Implementation Project (MIP).
19. CBS-XIV confirmed the migration matrix. CBS-XIV recognised that some Members were having difficulty making the transition to table-driven codes and so it accepted that the schedule more realistically indicated time-lines for exchange between RTHs rather than production at NMHSs.  Nevertheless, Members were urged to make every efforts to meet the timescales of the migration matrix.
Assessment of and policy on data representation systems

20. CBS-XIV noted with satisfaction that the Expert Team on the Assessment of Data Representation System (ET-ADRS) within the OPAG-ISS was established and started its work on assessing advantages and disadvantages of different Data Representation Systems (DRSs).  The preliminary analysis of the team indicated that GRIB and BUFR are the most suitable DRSs for the real-time operational exchange of information between NMHSs, whereas the other DRSs offer some advantages for the distribution of information to the end users such as aeronautical users.
21. CBS-XIV requested the OPAG-ISS to cooperate with the NetCDF and the Climate and Forecast (CF) communities with a view to:
· Develop proposals for a coordination mechanism to drive forward the NetCDF format and the CF metadata standards to be fit for operational meteorology (WMO requirement);

· Consider the question of the resources (e.g. at NMHS level) required to support the data format and metadata standard development;

· Develop a model for the governance.

22. CBS-XIV agreed that the CBS policy on Data Representation Systems (DRS) should be driven by users’ requirements.  It stressed the importance of the interoperability between the different DRS that were utilized. 
23. CBS-XIV agreed that the application of the ISO 191xx series of geographic information standards to the development of a WMO conceptual model of data representation should be considered as a fundamental element of a CBS policy on data representation systems, in particular with a view to:
· Applying a standard approach for data representation, leading to the development of a WMO core profile of the ISO 191xx series for data and metadata, encompassing the WMO core profile of the ISO metadata standard, in line with other initiatives such as INSPIRE); the application schemata and associated tables used to represent data in BUFR, CREX, XML, NetCDF or HDF, such as the BUFR/CREX/GRIB tables, may be used to develop this WMO core profile for data and metadata, in particular to develop the relevant ISO 191xx feature catalogues, application schema(ta) and data product specification(s);

· Facilitating the interoperability and data interchange between applications based on data representations systems associated to BUFR, CREX, GRIB, XML, NetCDF and HDF.

24. CBS-XIV was pleased to note the establishment of the CAeM-CBS Expert Team on OPMET Data Representation (ET-ODR) tasked to specifically address the requirements of aeronautical meteorology, including ICAO, for Data Representation systems. CBS-XIV noted the development of a pilot project for the presentation of OPMET data in XML and requested the OPAG-ISS to pursue the development of the project in collaboration with CAeM and ICAO.
25. Common Alerting Protocol (CAP) (see ITU Recommendation X.1303) is a content standard designed for all-hazards and all-media public alerting. CBS-XIV noted that some NMHSs are already using or migrating to CAP-enabled systems, in particular the US NWS and in Europe (EUMETNET) for “MeteoAlarm”, and that a WIS CAP Implementation Workshop was held (Geneva, December 2008). CBS-XIV noted the benefits of using CAP for the dissemination of weather, climate and water related alerts and warnings. It considered that wide implementation of CAP will contribute to make it a very cost effective tool and facilitate the support of a virtual all hazards network within the WIS-GTS.

Sixty-first session of the Executive Council (EC-LVI) (Geneva, June 2009)

26. Noting that CBS had successfully tested new procedures enabling faster adoption of amendments to the Manual on Codes in view of rapid development of new requirements, EC-LVI approved the CBS-XIV recommendation for Amendments to the Manual on Codes, (Introduction chapter of Volumes I.1 and I.2) for new procedures for amendments, including the fast track procedure, the procedure for adoption during CBS sessions and the procedure for adoption between CBS sessions (See Resolution 3.5/1 (EC-XLI)).  EC-LVI supported CBS’ request to develop code tables in an appropriate electronic format for facilitating their use in automated processing systems of NMHSs.
27. Noting new requirements for data and observation parameters, EC-LVI approved CBS-XIV recommendations for Amendments to the Manual on Codes for relevant additions in BUFR, CREX and GRIB 2 tables, with operational implementation of the amendments on 4 November 2009 (See Resolution 3.5/1 (EC-XLI)).
28. As regards the migration to table-driven code forms (TDCF), EC-LVI noted the continued slow progress and recognized that some Members were having difficulty making the transition, but that there was a significant increase in the development of national Migration Plans that should lead to a significant increase of BUFR data exchange. EC-LVI urged all Members to develop and implement their national plans, in particular by using available guidance, self-training and encoder-decoder software developed by the CBS expert teams, regional coordinators/rapporteurs and Members. It invited the GTS Regional Telecommunication Hubs (RTHs) to facilitate the step-by-step migration by assisting in the definition of ad hoc arrangements between zones of responsibility of RTHs, and by monitoring the exchange of TDCF bulletins and reports on the GTS.  EC-LVI emphasized the importance of providing training on TDCF in the WMO Regional Training centres and agreed to give priority to the development and implementation of projects under technical cooperation activities required to support the migration.
29. EC-LVI noted with satisfaction that the CBS started its work on assessing different Data Representation Systems (DRSs) and developing a CBS policy on Data Representation Systems (DRS) driven by users’ requirements.  The preliminary analysis indicated that GRIB and BUFR are the most suitable DRSs for the real-time operational exchange of information between NMHSs, whereas the other DRSs offer some advantages for the distribution of information to the end users. It was pleased to note that a CAeM-CBS Expert Team (ET-ODR) was addressing the requirements of aeronautical meteorology, and the development of a pilot project for the presentation of OPMET data in XML.  EC-LVI urged all WMO technical commissions, and CBS as the lead Commission, to participate actively in this activity with a view to urgently consolidating a comprehensive WIS data representation systems policy.




















































































