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Summary and Purpose of Document
The document contains information on status of Migration to TDCF in RA VI and on activities of the Rapporteur on the Regional TDCF Migration Plan during the period 2006-2008. The current version of the RA VI Regional TDCF Migration Plan is included in ANNEX II.

________________________________________________________________

ACTION PROPOSED
The meeting is invited to take the content of this document into consideration. 
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1. Background
At the Meeting of coordinators/rapporteurs of the WG on Planning and Implementation of the WWW (WG on PIW) in RA VI that was held from 23 to 25 January 2007 in Langen, Germany, Work Plan for the RA VI WG on PIW for the Intercessional period till 2009 was finalized. 
2. Activities required by the Work Plan for RA VI WG on PIW (shown also in the Annex I)
(1) To monitor the migration process in RA VI and to advise members of the Region on all aspects related to migration strategy:
The rapporteur has closely followed the migration process in RA VI and responded immediately to any questions/requirements expressed by RA VI colleagues. The discussion has contributed also to clarification of B/C Regulations and to development of a new template for SYNOP data from coastal and island stations.
(2) To update the list of Focal Points on Migration to TDCF in the WMO web server:
WMO Secretariat updated the list in April 2007, and another update was done in December 2007.
(3) To produce a set of BUFR samples for several types of traditional data:

 A set of BUFR samples with corresponding TAC data was sent to Focal Points on 6 March 2007. Other samples were prepared for the Workshop in April 2007. 
(4) To perform testing of BUFR messages upon request from RA VI members or some manufacturers:

BUFR messages from Finland, France, Germany, Netherlands, Norway, Turkey and Vaisala Oyj have been tested and feedback provided to the producers.
(5) To participate in further development of the website offering “data verification service”:
Guide for BUFR/CREX verification practices was submitted by J. W. Noteboom (KNMI) to the ET DR&C meeting in Darmstadt. Further development of the verification service would lead to implementation of tests for individual data types and the checking of compliance of the content of Data Section with B/C Regulations. Verification of BUFR/CREX messages against co-provided reference data is also planned.

Feedback on the ECMWF validation SW has been provided by the rapporteur.
(6) To implement RA VI SYNOP template TM 307086:
In November 2007, the Czech Republic started to produce BUFR messages ISMD06, ISID06, ISND06, ISMD16, ISID16, ISND16 OKPR, containing data described by 307086 (SYNOP data including selected groups 9SPSPspsp which reporting is recommended by RA VI SYNOP Regulations).    
(7) To organize a Workshop on Migration to TDCF for RA VI countries:
Workshop on BUFR and Migration to TDCF was held in Langen (17 to 20 April 2007), attended by 33 participants. Presentations were sent to all Focal Points on MTDCF of RA VI.
(8) To develop Draft Regional TDCF Migration Plan:
Ra VI Regional Plan for Migration to TDCF was distributed for comments in June 2007. The revised version was submitted to Dr. J. Dibbern, Chairman of RA VI WG on PIW, on 31 August 2007. The current version of the RA VI Regional TDCF Migration Plan is presented in ANNEX II. 
3. Additional activities of the rapporteur related to Migration to TDCF in RA VI 
a) Regulations for reporting traditional observation data in TDCF (B/C Regulations) have been revisited and some clarifications or additions have been introduced, e.g. new code figures in 0 08 002 Code table for representation of vertical significance of instrument detected cloud layers and representation of fixed sea station identification. Contributions of colleagues from ECMWF, Norway, Sweden and of Vaisala experts are highly appreciated.
b) A new template TM 307079 has been developed for representation of SYNOP data and some maritime data reported from coastal and island stations. Experts from Germany, the Netherlands, Norway and the UK participated actively in the process.
c) Templates for AWS data with national station identification and extensive usage of delayed replications (TM 307091 and TM 307092) have been produced to meet the requirements of the observation experts. 
d) A new template that allows reporting both SYNOP data and AWS surface observations from one-hour period has been developed in cooperation of Météo-France and the rapporteur.
4. Current status of Migration to TDCF in RA VI  
a) Countries already producing observation data in BUFR:

Czech Republic – SYNOP, CLIMAT, TEMP, CLIMAT TEMP and AWS data, France - TEMP data, Germany – SYNOP, TEMP and AWS data, Israel – SYNOP, CLIMAT and TEMP data, Jordan - SYNOP data, Netherlands – TEMP and AWS data, Norway - TEMP and TEMP SHIP data, Turkey – SYNOP and TEMP data.
Note: 

Production of data types written in bold started in 2007; data types written in bold and underlined started to be produced in 2008.

b) Countries that have submitted their National Migration Plan (or provided time schedule for MTDCF):

Belgium, Czech Republic, Finland, France, Germany, Hungary, Ireland, Latvia, Lithuania, Netherlands, Norway, Romania, Sweden, Switzerland, Turkey and United Kingdom. 

c) Countries that have progressed significantly in implementation of Migration to TDCF but have not provided any time schedule for MTDCF:

Denmark, Iceland, Italy, Portugal, Serbia.

d) Countries that have indicated some progress in Migration to TDCF or their intention to provide more precise information later:

Armenia, Austria, Belarus, Bulgaria, Estonia, Kazakhstan, Macedonia, Malta, Poland, Russian Federation, Slovakia, Spain.
                                                                                                                                        ANNEX I
Rapporteur on Migration to Table-driven Code Forms                                                                                                                                     
	Item No.
	ToR /
Requirements

 from XIV RA-VI
	Requirements from Strategic Plan Version 0.3
	Work Plan / specific action
	Owner
	Deadline
	Action tracking

	1
	4.3.20

Attachment to Res. 1 (XIV-RA VI), f)
	none
	To monitor the migration process in RA VI and to advise members of the Region on all aspects related to migration strategy. 
	Rapporteur
	
	Done

	2
	none
	none
	To update the list of Focal Points on Migration to TDCF in the WMO web server.
	WMO Secretariat
	April 2007
	Done

	3
	4.3.20

Attachment to  Res. 1  (XIV-RA VI), f)
	none
	To produce a set of BUFR samples for several types of traditional data.

	Rapporteur
	April 2007
	Done

	4
	4.3.20

Attachment to  Res. 1  (XIV-RA VI), f)
	none
	To perform testing of BUFR messages upon request from RA VI members or some manufacturers.
	Rapporteur
	For the whole period
	Done 

	5
	none
	none
	To participate in further development of the website offering “data verification service”.
	Rapporteur, CT MTDCF
	
	Ongoing

	6
	none
	none
	To implement RA VI SYNOP template TM 307086.
	RA VI member(s) of ET DR&C
	By the end of 2007
	Done

	7
	4.3.20

Attachment to  Res. 1  (XIV-RA VI), f)
	none
	To organize a Workshop on Migration to TDCF for RA VI countries. 
	WMO Secretariat
	June 2007
	Done

	8
	4.3.20

Attachment to  Res. 1  (XIV-RA VI), f)
	none
	To develop Draft Regional TDCF Migration Plan.

	Rapporteur
	June 2007
	Done


                                                                                                                                        ANNEX II
RA VI Regional Plan for Migration to TDCF
August 2008
1. Introduction
In recent decades, several different code forms for representation and exchange of data have come into being. Each of them was created for certain type of data and has been used by certain circles of users. With automation of data-generation and data-processing in progress, encoding and decoding programs have had to be written and maintained for each of the forms. A need for a universal data format arose in which any measured or observed data could be effectively represented as well as voluminous data files archived. These requirements are fulfilled by the WMO binary code FM 94 BUFR (Binary Universal Form for the Representation of meteorological data). Implementation of the binary formats is, however, limited by the technical level of the Meteorological Service (e.g. exchange of data in the BUFR code requires availability of relevant telecommunication means). Therefore, a new character code FM 95 CREX (Character form for the Representation and EXchange of data) was introduced, as a character modification of the binary code BUFR. This is to avoid the proliferation of new alphanumeric code forms and to ease migration from the traditional character codes to the BUFR format. 

The session of RA VI (Heidelberg, Germany, 7 to 15 September 2005) concluded that more efforts were needed to achieve progress in implementation and use of Table Driven Code Forms (TDCF). Although several National Meteorological Services (NMSs) were already encoding and decoding BUFR messages, the preparation and planning for the transition to TDCF was not adequately advanced. The session agreed to establish a rapporteur who would advise the Members of the Region on all aspects related to the migration strategy and develop the Regional Plan for Migration to TDCF.

2. Plan for Migration to TDCF at the global and regional level
The CBS Extraordinary Session in 2002 recommended „Plan for Migration to Table Driven Code Forms“(WMO Migration Plan) for implementation. In this Plan, the possible impact of migration process on the components of World Weather Watch, i.e. observations, telecommunication, data processing and forecasting, is analyzed. The WMO Migration Plan also contains recommendations to NMSs and offers a variety of solutions taking into account that significant differences in   financial and technical circumstances may occur from country to country. 

The WMO Migration Plan should apply to all Regions, therefore also to RA VI. However, some progress has been made and experience has been gained since the WMO Migration Plan was developed. This and certain specific features of the Region have been reflected in the RA VI Regional Migration Plan:

· Manual encoding in CREX at stations is to be avoided.

· Data production in TAC and TDCF at stations is appropriate until the migration is complete.

· Detailed instructions for production of upper-air data in TDCF are included.

· Automation of measurements is not a necessary condition for migration to TDCF.

· DSPCs (or a GISC) may assist less developed NMSs based on mutual agreement.

· A more visible approach of RA VI leading centers would be encouraging for the other NMSs. 

· XML is likely to be used for the exchange of OPMET information in the future. 

3. RA VI Regional Migration Plan 
3.1. Observations 
National level

At the national level, reports may be produced and collected in TDCF, in an internal national format or in traditional alphanumeric codes (TAC) and BUFR (or CREX) bulletins may be generated in the National Meteorological Center (NMC) for the international exchange. If the data are collected in TAC, however, the required metadata have to be stored and maintained in the NMC to be included into the generated TDCF bulletins. This approach is suitable mainly in the first stage of the migration process. Data production in BUFR at observing sites is considered as the optimal solution, although an internal national format might be preferable for some data types (data dissemination also in TAC until the migration is complete).

Upper-air measurements
Production of reports in TDCF at the stations allows full utilization of the benefits of migration. It applies especially to upper-air measurements, in which case the BUFR (or CREX) message contains also time and position of radiosonde at each level. This additional valuable information is available within the ground-based system at the station, but it cannot be included into TEMP or PILOT reports. Therefore, the upper-air data should be produced in TDCF at the observing site.

In the interest of timely data delivery, the first BUFR (or CREX) message should be sent when level 100 hPa is reached and the second message should be sent when the whole sounding is completed (containing the entire sounding). This requirement has already been met in Regulations B/C 25 for TEMP, TEMP SHIP and TEMP MOBIL data and B/C 20 for PILOT, PILOT SHIP and PILOT MOBIL data.

The existing templates for representation of upper-air data in TDCF are capable of accommodating data with high vertical resolution. Manufacturers of the observing systems should be encouraged to provide a corresponding option in their software.  

CREX

BUFR is recommended as the target format. Migration to CREX is to be considered as a temporary solution, but only if the CREX messages are software-generated at the observing site. This approach may be needed if the communication between the station and the national centre does not allow transmission of binary data. The manual encoding in CREX at the stations is to be avoided.

Automation of measurements
Migration to TDCF does not require installation of automatic weather stations (AWS). Automation of measurements, as much as desired, is not a necessary condition for migration to TDCF. Even if the measurements are performed with instruments like mercury thermometers, etc., the reports may be produced in BUFR format at the station, provided that the station is equipped with adequate software and communication. This situation may occur when the AWS is temporarily out of order. Besides that, the data may be collected in TAC and converted into BUFR/CREX at the Centre, the required metadata being included in BUFR messages prior to the international exchange. If a new automated system is introduced, however, encoding of the data in TDCF (preferable BUFR) should be included within this system. 

Testing

Testing of the encoded BUFR or CREX reports is necessary before operational dissemination of these data is started. This issue is discussed in detail in paragraph 3.6.

3.2. Telecommunications
Size limit for binary messages

The size limit for binary messages has been increased to 500 000 octets (as from November 2007).

Procedures prior to the start of dissemination of a new BUFR (or CREX) bulletin
A new set of abbreviated headings for TDCF bulletins (Tables C3, C6 and C7) was developed in compliance with the defined data categories and sub-categories and recommended by the CBS Extraordinary Session in 2006. Prior to starting the operational dissemination of a new BUFR (or CREX) bulletin, the NMS has to notify the Secretariat of the insertion of the bulletin into the GTS and to update Volume C1 – Catalogue of meteorological bulletins. This notification is to be done in compliance with the relevant procedures (either directly to the WMO Secretariat or to the associated RTH or MTN center).  

Dual dissemination

During the operational exchange of data, messages have to be distributed in traditional codes as well as in TDCF (dual dissemination). The expected increase of the exchange data volume is insignificant compared with the volume of all data on the GTS. The migration process requires, however, substantial updating of Message Switch System directories and adjustment of the monitoring procedures.

3.3. Data processing
Incoming data
The data processing center of the NMS should introduce a BUFR/CREX decoder in the processing chain (reception, decoding, display, archiving) to avoid missing the incoming TDCF data received from GTS, and to handle the national data produced in TDCF at the stations.    

Conversion of the incoming TDCF data into TAC is not recommended, although it might be useful in some cases, e.g. for plotting charts. However, unambiguous conversion of TDCF data to TAC is required by ICAO if aviation OPMET data were to be transmitted in TDCF.  

Production of multi-subset TDCF messages 
A BUFR (or CREX) encoder should be introduced in the NMC to allow production of multi-subset messages for the international exchange. CREX messages will be produced if the communication between the national centre and the associated RTH does not allow transmission of binary data (applies to both parties). 

If national data are collected in TAC, the relevant metadata have to stored and maintained in the NMC to be included into the produced TDCF messages as required by the B/C Regulations.  

3.4. B/C Regulations and Regional reporting practices 
To provide facilities for representation of data reported in the Traditional Alphanumeric Codes, “Regulations for reporting traditional observations data in Table Driven Code Forms (TDCF):  BUFR or CREX” have been developed for reporting the data of SYNOP, TEMP, PILOT, CLIMAT and CLIMAT TEMP, and for data of the corresponding maritime traditional code forms (http://www.wmo.ch/pages/prog/www/WMOCodes/TemplateExamples.html). These regulations are referred to in short as “B/C Regulations”. 

Within B/C Regulations, the recommended templates and common sequences for Category 1 (Common Codes) and Category 4 (Maritime Codes) are presented, including representation of Regional reporting practices as included in WMO No. 306, Manual on Codes, Volume II.  
3.5. Encoding/decoding software
ECMWF responded to a request from WMO to specify, develop and distribute universal BUFR (Edition up to 4), CREX (Edition 1 and 2) and GRIB (Edition 1 and 2) decoding/encoding software. ECMWF is providing the software via free download to the whole meteorological community   (http://www.ecmwf.int/products/data/software). BUFR and CREX software is backward compatible. Both a compiled binary and the source code are available for various platforms.  The compiled versions can be installed on the LINUX, Windows (only if a CYGWIN LINUX compatible environment and Gnu compilers are available), Decalpha, Sgimips, Macintosh OSX 10.1 and higher. 

The German Meteorological Service has developed a BUFR encoder/decoder under Windows that may be purchased by interested countries (http://www.ebp.de/en). 
In April 2007, Brazil reported on the development of a Windows and a UNIX based BUFR encoder/decoder. This software is available for free distribution from the website of the INPE (http://tempo.cptec.inpe.br:9080/publicacoes).
3.6. Verification service  
Web based verification service
ECMWF has developed a web based verification service for BUFR/CREX data that is available at: 
http://www.ecmwf.int/products/data/d/check/ 

This service handles a data file of maximum size 500 kB that is uploaded to the ECMWF server and expanded, and errors, if any, are reported. Currently, the content of BUFR (or CREX) Section 1 is checked and the compliance with BUFR (or CREX) Regulations and BUFR/CREX Tables is tested. Further development of this verification service would lead to implementation of tests for individual data types and the checking of compliance of the content of Data Section with the B/C Regulations. Verification of BUFR/CREX messages against co-provided reference data is also planned (for details see “Guide for BUFR/CREX verification practices” in Final Report of the Meeting of ET-DR&C (Darmstadt, 23-27 April 2007)). 
Assistance of the Regional Rapporteur on Migration to TDCF
Until the above mentioned automated web-based verification service is fully developed and implemented, it is necessary to perform pre-operational testing of the migrated data on bilateral basis. As the Regional Rapporteur is expected to assist the RA VI countries in the process of migration to TDCF, an offer to provide testing of BUFR (CREX) messages prior to their dissemination was expressed in her correspondence with the National Focal Points.
3.7. Assistance of DCPCs (or a GISC) 
An RA VI Data Collection and Product Center (DCPC) might assist a NMC within their responsibility, provided that

· the DCPC is able and willing to take on this obligation,

· the NMC requests this assistance,

· the NMC agrees with its data being produced in TDCF by the DCPC.

The same might apply to a Global Information System Center (GISC) in RA VI if the NMC is directly connected to the GISC.

Generally speaking, a more visible approach from the RA VI leading centers, regardless of their position within the WMO Information System, would be encouraging for the other NMSs in the Region.

 3.8. Migration to TDCF or XML   
Migration of traditional codes Category 1, 2, 4, 5 and AMDAR 
BUFR is the most suitable format for the real time operational exchange of data between the NMSs. XML offers some advantages for distribution of data to the end users, included aviation.

Migration of aviation OPMET data 

At the CBS Extraordinary Session in 2006, representatives of some RA VI countries expressed their concerns regarding migration of aviation OPMET data (METAR/SPECI and TAF) to TDCF although BUFR templates and descriptors had met all ICAO requirements. It is highly likely that a recommendation for the use of XML for OPMET information will be made by the Expert Team on OPMET Data Representation (ET-ODR). If XML is to become the format for the exchange of OPMET data, the appropriate XML encoding standards should be developed.
3.9. Training 
Guidance materials
In the WMO Migration Plan, importance of training is emphasized.  It is recommended to perform this training at three levels, starting with basic understanding of the BUFR and CREX philosophy up to the advanced knowledge needed for development of software and templates. In the WMO server (http://www.wmo.int/pages/prog/www/WMOCodes.html), the „Guide to WMO Table Driven Code Forms: FM 94 BUFR and FM 95 CREX (Layer 1, Layer 2, Layer 3)“ is available that allows studying these codes at the corresponding level (Layer 1 and Layer 2 in English, French, Spanish and Russian, Layer 3 in English).

Training events organized by WMO
WMO has organized training seminars for participants from RA I, RA II, RA III, RA IV, West RA V and East RA VI. At the training seminar held in Muscat, Oman in December 2005, participants from seven countries of eastern RA VI were present. In April 2007, RA VI Training Workshop on BUFR and Migration to TDCF was held in Langen, Germany, and although no WMO financial support was provided to the participants, 33 European experts attended this event. Migration to TDCF is planned to be included in the program of the training course that will be held in Antalya, Turkey in October 2008. 
National training
Training at the first level (Layer 1) is recommended for the majority of the professional staff of the NMS, including the top management, to inform them of the advantages of TDCF and the new opportunities that the implementation of migration to TDCF offers. It might be useful to carry out such training also for representatives of the external users of meteorological data. Detailed knowledge of the BUFR format, on the other hand, is necessary only for a rather limited circle, mostly IT experts of the NMS. Consultations are considered to be the optimal solution in this case.

3.10. Migration process at the National Level
National Focal Point
The National Focal Points should participate in preparation of the National Migration Plan and coordinate migration to TDCF in their country. They should also ensure that the country notifies the WMO Secretariat when a new bulletin is to be inserted into GTS and, in particular, when transmission of TAC bulletins is planned to be interrupted.

National Migration Steering Group
It is recommended to establish in every country a national Migration Steering Group, composed of national experts, the National Focal Point included, that would coordinate migration to TDCF in their country. Also representatives of the external users of the meteorological data (e.g. scientific institutions, military, Air Navigation Services) should be invited. 

National Migration Plan
The National Migration Plan should be developed taking into account the specific conditions of the NMS to ensure that the migration process will be smooth, well coordinated and without any negative impact on the data flow.

Belgium, Czech Republic, Finland, France, Germany, Hungary, Ireland, Latvia, Lithuania, Netherlands, Norway, Romania, Sweden, Switzerland, Turkey and United Kingdom have submitted their National Migration Plan or provided time schedule for MTDCF. Synoptic and upper-air data, if not already produced in BUFR, are planned to be migrated starting in 2008 or 2009. Operational exchange of monthly data (CLIMAT, CLIMAT TEMP), if not already produced in BUFR, is to begin within the period 2008 to 2010.
3.11. Code migration schedule
The currently valid schedule for implementation of the migration to TDCF is presented in the Migration Matrix in the next page. 

All dates in the Migration Matrix are meant as “not later than”. Therefore, RA VI Members and organizations are encouraged to start experimental and operational exchange of data as soon as possible. Insisting on mandatory completion dates would not be totally feasible. Nevertheless, the RA VI Members are recommended to complete the Migration by the planned dates.  

Regarding aviation OPMET data, the ICAO Council adopted the first stage of the WMO Migration Plan (start of the experimental exchange in November 2007). However, ICAO Air Navigation Commission agreed in 2007 that work within ICAO related to migration of OPMET data to TDCF should be suspended until the results of the work of the ET-ODR (Expert Team on OPMET Data Representation) and ET-ADR (Expert Team on the Assessment of Data Representation Systems) are known. In view of the recent developments, it is likely that usage of XML instead of BUFR will be recommended for representation of OPMET data in the future. The migration schedule in the next page shall be modified accordingly.
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Notes:

All dates above are meant as "not later than". 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.

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

(b)
Start of operational exchange: data will be made available in BUFR (CREX if needed) whereby some (but not all) Members rely on them operationally. Distribution of the current alphanumeric codes will still be done;

(c)
Migration complete: at this date the BUFR (CREX if needed) exchange becomes the standard WMO practice. Distribution of the current alphanumeric codes is terminated. For archiving purposes and where BUFR or CREX exchange still causes problems, the alphanumeric codes may be used on a local or national basis only.

	Relevant conditions to be satisfied 

before experimental exchange
may start


	
	Relevant conditions to be satisfied
 before operational exchange 
may start



	a)
	if corresponding BUFR/CREX-tables and templates are available;


	
	a)
	if corresponding BUFR/CREX-tables and templates are fully validated;



	b)
	if training of exchanging parties has been completed;


	
	b)
	if training of all concerned parties has been completed;



	c)
	if required software of exchanging parties (encoding, decoding, viewing) is implemented.


	
	c)
	if required software (encoding, decoding, viewing) is operational.
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		3. Aviation:


METAR, SPECI, TAF

		

		

		Start experimental


exchange

		Start

operational


exchange

		

		

		

		

		

		

		

		Migration


Complete



		

		

		

		

		

		

		

		

		

		

		

		

		



		 AMDAR

		Operational


exchange

		Migration


Complete



		

		

		



		4. Maritime:


BUOY, TRACKOB


BATHY, TESAC


WAVEOB, SHIP


CLIMAT SHIP


PILOT SHIP TEMP SHIP


CLIMAT TEMP SHIP

		Start


experimental


exchange

		

		Start


operational


exchange

		

		

		

		

		Migration


Complete



		

		

		

		

		

		

		

		

		



		5. Miscellaneous:


RADOB, IAC


IAC FLEET


GRID, RADOF

		Experimental


exchange

		Start


operational


exchange

		

		Migration


Complete



		

		

		

		

		



		6. Obsolete: ICEAN, GRAF, NACLI etc, SFAZI, SFLOC, SFAZU, ROCOB, ROCOB SHIP, CODAR, WINTEM, ARFOR, ROFOR, RADREP, MAFOR, HYDRA, HYFOR


NOT APPLICABLE






