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INFORMATION SYSTEMS AND SERVICES 

MIGRATION TO TABLE-DRIVEN CODE FORMS (TDCF)
summary
	Issue to be discussed:

Status, difficulties and new strategy related to Migration to TDCF resulting of the work of the OPAG on ISS. 
additional financial implication:

Funds for training and pilot implementation projects.  

decisions/actions required:

(a) Pursuing training and running pilot implementation projects to assist developing countries for Migration to TDCF.
(b) Creation of an Expert Team for assessing implications (need for defining standardization, data processing development and integration, costs and benefits: flexibility, compression, feasibility of implementation, etc..) of different data representation systems (e.g. BUFR, CREX, XML, NetCDF) for use in real time operational international exchanges between NMHSs and in transmission of information to users outside the NMHSs; and possibly recommending most appropriate system depending on the applications.
ReferenceS:

1.
Reports of the meetings of the OPAG’s Expert Teams since CBS-XIII (2005);  

2.
Report of the 5th and 6th sessions of the CBS Management Group.

content of document:

Appendices for inclusion in the final report:

A.
Draft text for inclusion in the general summary of CBS-Ext.(06) 

B.
Progress report

Appendix for information:

CBS Ext.(06) CD-ROM:            Additional information 

	


6.2
Information Systems and Services (ISS) (agenda item 6.2)

…………


Data Representation and Codes 


Migration to Table-Driven Code Forms (MTDCF)
6.2.m1
The Commission noted also with appreciation the work of the Coordination Team on Migration to Table Driven Code Forms (CT-MTDCF) and thanked Mr Fred Branski, (USA), who chaired the team.

6.2.m2
The Commission recalled that Fourteenth Congress had endorsed the migration plan developed by CBS, however CBS noted that Member countries were having difficulties implementing the migration process, even with developing national migration plans in many cases. These could be derived from the international plan, with analysis of impacts, costs, solutions, sources of funding (as necessary), national training, technical planning and scheduling.  The Commission noted that a very important milestone had been reached by the start operational exchange of migrated data, which began on 2 November 2005.  The Commission also took note that more BUFR bulletins were exchanged than recorded in the WMO monitoring file, however their number was still small.  

6.2.m3
The Commission considered the difficulties slowing implementation of migration by the WMO Members, The Commission noted some Members who have the technology were not yet beginning migration.  Developing countries needed the benefit of experience from more advanced countries.   The Commission agreed that there was a problem of visibility of migration activities.  The Regional Associations, the regional rapporteurs on ISS, Data Management (and /or Codes) and the RTH Focal points should be systematically involved and informed.  The Commission requested the CT-MTDCF to prepare a letter, which the Secretariat should send to the WMO Members, with two annexes: a short, one or two page outline of the main actions or tasks which should be considered and possibly undertaken and Migration Guidance document. The Migration Guidance document would be targeted at executive management to increase their awareness of the migration and related issues and activities.  This would stimulate the relay of requirements to and accomplishment of actions by the experts involved more directly with the different aspects of the implementation of the migration to TDCF.  The procedure to start the dissemination of new BUFR/CREX bulletins should be clearly explained in the guidance as well as a procedure for completion of migration at MTN level. 

6.2.m4
The Commission stressed the need for Members to inform the WMO of the insertion onto the GTS of new BUFR or CREX bulletins by following the procedures currently used when informing the WMO of the insertion onto the GTS of any new bulletins.  This makes it possible to distribute relevant METNO messages on the GTS informing  all Members of the insertion onto the GTS of new BUFR/CREX bulletins and to update Volume C1 of WMO Publication No. 9 (catalogue of meteorological bulletins) which consequently also allows updating the WMO monitoring file.
6.2.m5
The Commission stressed that numerous tasks remained to be done, especially to help developing countries.  The Commission stressed it would be highly desirable to have a web site offering test data for decoding, that centralized coordination was needed for testing of encoded messages in BUFR or CREX, and centrally coordinated preoperational testing for helping members perform operational implementation.  To demonstrate to users the advantages of BUFR, an example of a simple application, with a demonstrated implementation should be made available.  The Commission requested the CT-MTDCF to take action in this respect.
6.2.m6
The Commission also stressed a coordination scheme should be systematically introduced at the Regional level and the migration plans should be coordinated between countries.

The implementation of the WIS should be considered with regard to migration implementation and vice-versa. All new workstations should have the capability to decode and display BUFR.

6.2. m7
The Commission was pleased to note in all WMO Regions from 2003 to 2005, the total number of countries, where at least one participant had been trained on TDCF, was 100 out of 183 countries.  Because of the critical need to correctly implement BUFR and CREX processing by software and equipment producers, the Commission strongly recommends having a training seminar targeting this group.  CBS was pleased to note that representatives from the HMEI assisted as observers to the last meeting of the Coordination Group for the Migration and is now engaged with the efforts of this group.  

6.2.m8
The Commission was pleased that some countries in Africa were trying to implement SYNOP observations in CREX as interim solution. In West Africa, CREX is also being used for reporting squall lines.  The Commission recommend that training be completed for countries not yet covered and repeated for RA I.
6.2.m9
The Commission recommended that pilot projects be implemented with a view to helping developing countries.  These pilot projects, called Migration Implementation Programmes (MIPs) should be supported only if they have implementation as the defined result of their completion.  

6.2. m10
The Commission was pleased that, as stated in its terms of reference, the Coordination Team on migration coordinated its activities with other relevant international bodies.  There had been contacts with ICAO, CAeM, IOC, JCOMM and the satellite operators in order to co-ordinate, agree and resolve migration issues related to specific code types.  The Commission took note that ICAO wished to target completion of migration to BUFR only in 2016.  The new proposed schedule for the Migration is listed in Annex to this paragraph.

6.2.m11
EC-LVIII had requested CBS to address the data representation requirements of the user community, in view of the demand for the use of modern industry standards, such as XML; it noted in this regard the emerging requirements from the aeronautical community, which should be addressed in collaboration with CAeM and ICAO; The Commission also noted the reports from several countries on the use of XML and NetCDF., the Commission decided to study the real implications of using these data forms for meteorological data, especially in operational meteorological real time exchanges, and assessing the development efforts and resources that would be required.  The Commission requested its Management Group to establish an Expert Team within the OPAG-ISS for assessing advantages and disadvantages, including implications (need for defining standardization, data processing development and integration, costs and benefits: flexibility, compression, feasibility of implementation, etc.), of different data representation systems (e.g. BUFR, CREX, XML, NetCDF, HDF) for use in real time operational international exchanges between NMHSs and in transmission of information to users outside the NMHSs. The  Expert Team should develop recommendations on the most appropriate system depending on the type of exchange applications and report on the possible impacts of its findings on the migration to TDCF. All WMO Technical Commissions should be invited to participate in this Ad-Hoc Expert Team.
________

Annex to paragraph 6.2.m9

Code Migration Schedule

	Category (

	Cat.1: common
	Cat.2: satellite observations
	Cat.3: aviation(1)
	Cat. 4: maritime
	Cat. 5(2): miscellaneous 
	Cat. 6(2): almost obsolete

	Lists of (
Traditional code forms 

Schedule (
	SYNOP

SYNOP MOBIL

PILOT

PILOT MOBIL

TEMP

TEMP MOBIL

TEMP DROP

CLIMAT

CLIMAT TEMP
	SAREP

SATEM

SARAD

SATOB
	METAR

SPECI

TAF

AMDAR

ROFOR
	BUOY

TRACKOB

BATHY

TESAC

WAVEOB

SHIP

CLIMAT SHIP

PILOT SHIP TEMP SHIP

CLIMAT TEMP SHIP
	RADOB

IAC

IAC FLEET

GRID(to GRIB)
RADOF


	CODAR

ICEAN

GRAF

NACLI etc.

SFAZI

SFLOC

SFAZU

RADREP

ROCOB

ROCOB SHIP

ARFOR

WINTEM MAFOR

HYDRA

HYFOR

	Start experimental  Exchange(3) 
	Nov. 2002 for some data (AWS SYNOP, TEMP USA)
	Current at some Centres
	2006

2002 at some Centres for AMDAR
	2005

2003 for Argos data (BUOY, sub-surface floats, XBT/XCTD)
	2004
	Not applicable

	Start operational exchange(3)
	Nov. 2005


	Current at some Centres
	2008

2003 for AMDAR
	2007

2003 for Argos data (BUOY, sub-surface floats, XBT/XCTD)
	2006
	Not applicable 

	Migration complete
	Nov. 2010
	Nov. 2006
	2016

2005 for AMDAR
	2012

2008 for Argos data (BUOY, sub-surface floats, XBT/XCTD)
	2008
	Not applicable 


Notes:


(1)
Aviation Codes require ICAO coordination and approval, except for AMDAR


(2)
For category 5 consider that codes need to be reviewed in order to decide whether or not they should be migrated to BUFR/CREX.  Codes in category 6 are not to be migrated.

(3)
All dates above are meant as "not later than".  However, Members and Organizations are encouraged to start experimental exchange, and, if all relevant conditions (see below) are satisfied, to start operational exchange as soon as possible.

· Start of experimental exchange: data will be made available in BUFR (CREX) but not operationally, i.e. in addition to the current alphanumeric codes, which are still operational.

· Start of operational exchange: data will be made available in BUFR (CREX) whereby some (but not all) Members rely on them operationally.  Still the current alphanumeric codes will be distributed (parallel distribution).

· Migration complete: at this date the BUFR (CREX) exchange becomes the standard WMO practice.  Parallel distribution is terminated.  For archiving purposes and at places where BUFR (CREX) exchange still causes problems the alphanumeric codes may be used on a local basis only.

Relevant conditions to be satisfied before experimental exchange may start:

· Corresponding BUFR/CREX-tables and templates are available;

· Training of concerned testing parties has been completed;

· Required software of testing parties (encoding, decoding, viewing) is implemented;

Relevant conditions to be satisfied before operational exchange may start:

· Corresponding BUFR/CREX-tables and templates are fully validated;

· Training of all concerned parties has been completed;

· All required software (encoding, decoding, viewing) is operational.
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A.
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Progress/activity report for Migration to TDCF

1.
The first Meeting of the Coordination Team on Migration to Table Driven Code Forms (CT/MTDCF) took place in Geneva from 1 to 4 November 2005 and the joint Meeting of the Coordination Team on Migration to Table Driven Code Forms and the Expert Team on Data Representation and Codes was held, at the kind invitation of ICAO in Montreal, from 8 to 12 May 2006.

2.
The Team reviewed the status of the migration and noted that more BUFR bulletins were exchanged than recorded in the WMO monitoring file
.  The last information showed that in:

–RA I: Some African countries are working seriously on the migration: e.g. Botswana, Ethiopia, Morocco, Mozambique, Senegal, Tanzania.  Some are considering to use CREX (more metadata more precision and more flexibility compare to traditional SYNOP code).

–RA II: Japan Meteorological Agency is disseminating since November 2005 SYNOP, SHIP, TEMP, TEMPSHIP, TRACKOB, TESAC, BATHY, CLIMAT, CLIMAT, RADOB, SAREP; SATOB data in BUFR - China will produce SYNOP in BUFR in 2007.

–RA III: Brazil works seriously on implementation.

–RA IV: USA produces upper-air data in BUFR, and sea level data in CREX. Mexico tested encoding of SYNOP, TEMP, CLIMAT and CLIMAT TEMP. Costa Rica works on implementation.

–RA V: Australia produces SYNOP in BUFR for Australia and Papua New Guinea and works for other data types

–Many RA VI countries are working for development and starting production:

•Czech Republic, Germany, Netherlands and Slovakia are disseminating AWS observations in BUFR, Israel: TEMP, PILOT, SYNOP and SHIP data in BUFR, Jordan (SYNOP), France (SYNOP), Czech Republic produces TEMP in BUFR, and ozone sounding and soil temperature in CREX 

3.
Some countries reported on actions taken towards implementation of a national migration plan.  It was noted that several countries were ready to start dissemination in BUFR of SYNOP and sounding reports.  It was also found that:

· It was easy to encode in BUFR data, which did not have a TAC representation (e.g. new satellite data).

· The difficulty at the national level when one implements migration features is to maintain a continuous operation.

· BUFR is difficult for people who have been used to deal with TAC, when TAC has not been used before, there is much less problem.  This is the main problem with aviation and marine people.

4.
The current WMO abbreviated headings were insufficient to appropriately exchange all "migrated" data.  For that purpose, proposals to amend the B3, C6 and C7 tables had been prepared.  A solution was developed to transmit Corrected, Amended, Delayed and NIL BUFR binary bulletins, as well as NIL report within a BUFR message containing a set of reports.  It was also agreed to allow non-standard units in BUFR for facilitating migration for aviation usage, and only for that purpose.  A review of the volume of observations currently transmitted in table driven code forms and likely to be when migration is complete was made for considering the possible impact on the GTS.  It was concluded that migration from TAC codes would not have a significant impact to the GTS.  
5.
It was reported that Tanzania worked especially for training on the use and encoding of data in CREX.  This training was also shared with neighbouring countries.  The Team agreed to recommend that more assistance should be provided to countries in Africa like Tanzania.  

7.
The Team congratulated Dr Eva Cervena who presented the final regulations for reporting almost all Traditional Alphanumeric Codes data in BUFR, including relevant regional practices.  It was recommended that the countries themselves develop descriptors for representing national practices in TDCF.  Proposed templates for buoy wave data, high-resolution radiosonde and METAR/SPECI and TAF were presented, and these templates need more validation, especially the METAR/SPECI and TAF templates aiming to be operational for 7 November 2007.  

8.
Two representative of HMEI attended the last Meeting of the Team as observers.  They observed a significant gap between TDCF producers and the final users at the data-processing level.  Both groups have different expectations from the software, from the data processing and have a different level of knowledge of data.  The main reasons for this dichotomy were probably the common misunderstanding resulting from not making a difference between decoding and understanding/interpretation.

9.
The Team reviewed further the concept of pilot programmes and made recommendations for their implementation with a view to help developing countries.  The Team agreed to develop a template and guidance for a Migration Implementation Programme and to make it available on an improved migration web site.  Approved MIPs would require the following at a minimum:

· A National Migration Plan exists which has defined migration implementation results per the MIP guidance.

· Appropriate hardware and software capability already exists to deliver the identified migration implementation result or it is clearly documented in the MIP how this will be achieved to include funding mechanisms.

· Appropriate communications capability already exists or it is documented in the MIP how this will be achieved to include funding mechanisms.

· Appropriate training is already complete or identified as part of the MIP to include funding and availability of trainers. 

10. Finally, the Team repeated that XML could be a useful exchange mechanism for small amounts of data and that some WMO guidance on nomenclature, conventions and/or best practices might be useful in order to assist member countries in this effort.  However, there had been minimal XML experience reflected within the existing membership of the ET/DR+C, so the need to involve additional subject-matter experts was repeatedly emphasized.  USA and UK reported on their usage of XML for specific data exchanges.  The U.S.A has a substantial body of work to share in such an effort, and would like to volunteer involvement in all steps of the development and decision process for any such future guidance, best practices, and associated WMO standards for XML.  The Team considered that NetCDF was array driven and file oriented, and that it was more appropriate for fields than for observations.  It was somehow acceptable for data retrieval, but surely unusable for real time automatic operational exchange on the GTS.  The Team repeated the need for special expertise like hiring consultant to establish the exact requirements, to define the tasks to put standards for parameters in a convention, how to link it with GRIB 2 and identify what had to be done.  

�  See � HYPERLINK "http://www.wmo.int/web/www/ois/Operational_Information/TDCF/Migration_tdcf.html" ��http://www.wmo.int/web/www/ois/Operational_Information/TDCF/Migration_tdcf.html�





