
WORLD METEOROLOGICAL ORGANIZATION

COMMISSION FOR BASIC SYSTEMS

OPAG ON INFORMATION SYSTEMS AND SERVICES

MEETING OF THE COORDINATION TEAM ON MIGRATION TO TABLE DRIVEN CODE FORMS

FINAL REPORT

[image: image1.png]



GENEVA, 1-4 NOVEMBER 2005

EXECUTIVE SUMMARY

The first Meeting of the Coordination Team on Migration to Table Driven Code Forms (CT/MTDCF) took place at WMO Headquarters in Geneva from 1 to 4 November 2005.  The Team noted that a very important milestone has been reached; that is the operational exchange of migrated data, which began on 2 November 2005.

From information gathered by the Secretariat, it appeared that only a small number of countries (perhaps 10 %) had developed a national plan for the migration to TDCF, and perhaps a similar number of countries were currently developing one.  
The CT considered the reasons of such a lack of actions by the WMO Members.  Even Members who have the technology were not taking steps towards the migration.  Developing countries needed the experience of advanced countries to start, and waited for it.  The Regional Associations and the regional rapporteurs on Data Management (and /or Codes) should be systematically involved and informed.  The CT agreed that there was a problem of visibility of the migration.  The CT recommended that a special information should be sent again to the PRs, in the shape of a letter accompanied with a one page information giving the main lines of actions to be taken, then an annex which would be called Migration Guidance.  The Migration Guidance document, which will be targeted at the executive management, who would then become aware of the migration and relay the information to the experts involved more specifically with the different aspects of the implementation of the migration to TDCF.

The Team considered reports of some countries 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.

Several questions and problems appeared through these reports, the main noted were:

· Global standard templates (defining a mandatory part for data to be exchanged) were really needed.

· There is a need to make available test data (for decoding).

· The procedure to start the dissemination of new BUFR bulletins should be clearly explained in the guidance.  

· A procedure is needed for completion of migration at MTN level.  Cooperation of Focal points on RTH and ISS/ET/OI is important.

· A coordination scheme should be introduced at the Regional level and the migration plans should be coordinated between countries and officially given to the WMO Secretariat.

· The implementation of the WIS should be considered for the migration implementation and vice-versa.

· One should ensure that data reception turnkey workstations have capabilities to decode and display BUFR.

It was also suggested that one has to demonstrate to the users that BUFR is an advantage and it would be good to develop a sample of a simple application, giving an implementation example, which may help to convince skeptical users. 

In preparing for the migration, it has been felt that the current WMO abbreviated headings are insufficient to appropriately exchange all "migrated" data.  The meeting prepared proposals to amend the B3, C6 and C7 tables.
The Team undertook a review of the volume of observations currently transmitted in table driven code forms and likely to be when migration is complete with a view to confirming the prediction made during development of the plan and for considering the possible impact on the GTS.  The Team concluded that migration from TAC codes would not have a significant impact to the GTS.  
The Team agreed that the BUFR templates recommended for the migration of TAC to TDCF should be separated from other BUFR templates, such as the 1 hour AWS template, in order to avoid any potential confusion.  The Team recommended that table D sequences should be created to accommodate regional practices.   The Team reviewed the work done regarding observation reporting practices by Dr. Cliff Dey and Eva Cervena.  It expressed its great appreciation for the amount and quality of the work.  It also agreed the practices should be written with specific linkage to the TDCF codes and, where appropriate, a cross-reference to the old TAC practice would be provided.  The Team recommended this manual should be maintained and available in electronic form.

As stated in its terms of reference, the CT recognized the need to coordinate its activities and work together with other relevant international bodies including ICAO, CAeM, IOC, JCOMM and the satellite operators in order to co-ordinate, agree and resolve migration issues related to specific code types.  Additionally, the Team should coordinate with Regional Focal Points, National Migration Steering Groups and Codes Focal Points, RTH Focal Points and others as needed, to identify problems and develop and implement solutions.  

The Team discussed the status of training.  For all Regions the total number of countries where at least one participant was trained from 2003 to 2005 is 100 out of 183 countries.  Because of the critical need for software and equipment producers to implement BUFR and CREX utilization correctly, the Team strongly recommends having a training seminar targeting this group.  The Team also encourages welcoming personnel from these groups as observers at future meetings of the two Teams.  

The Team identified a need to have recognized Migration Implementation Programmes (MIPs).  The Team reviewed the concept of setting up pilot programs and considered what would be the best way to do that from the standpoint of creating the strongest assistance for implementation of migration.  It decided that MIPs should be supported if they have implementation as the defined result of their completion.  It also decided these programmes should integrate the recommendations of the migration plan.  The Team agreed to develop a template and guidance for a MIP 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. 
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REPORT OF THE MEETING OF THE COORDINATION TEAM ON Migration to Table Driven Code Forms

(Geneva, 1-4 November 2005)

1.
ORGANIZATION OF THE MEETING

1.1
OPENING OF THE MEETING

1.1.1
The first Meeting of the Coordination Team on Migration to Table Driven Code Forms (CT/MTDCF) took place at WMO Headquarters in Geneva from 1 to 4 November 2005.  The Meeting was opened on Tuesday 1st November 2005 at 9.30 a.m. by Mr. Dieter Schiessl, on behalf of Mr. Michel Jarraud, Secretary-General.  Mr. Schiessl welcomed the participants (see Appendix I) and stressed that WMO refers to the migration to TDCF too much as a wishing target.  The migration should be done in a smooth way, but that does not imply there is a long time and that actions can wait to be started.  Concerns have been expressed that WMO Members are not progressing fast enough.  In fact, if the planning at the international level is relatively easy, the practical implementation requires a lot of resources, including software implementation or development, staff hours, etc..  Besides, automation of many NMCs is small and it is very difficult for these NMCs to envisage migration now.  The Coordination Team should develop an approach where the migration becomes more compelling to the Member States.  The provision of software seems to have been successful; now, the migration is necessary for science.  New data types and data sets should only be provided in BUFR.  The Team should also coordinate with the WMO Information System (WIS) development Teams to push the end of the character codes; the binary codes are the only efficient and viable solution now.  The Coordination Team should produce and promote a clear time frame for the migration of all code types concerned.  Mr. Schiessl advised also to involve the Regional Associations, especially their Rapporteur on Data Management and Codes, or appointed Rapporteur on migration.  The actions of RA VI in that field should be used as a model for other regions.  The phase of planning of the migration is passed.  There is a good international plan for the migration to TDCF; now we are in the implementation phase. The focus should be on implementation of migration to TDCF, for which this Team should find way to make it compelling.  The science requirements are compelling.  The Challenge this week of the Team is to find mechanisms to perform the compelling migration efficiently, and plan to monitor it.

1.1.2
The terms of reference for the Team are: 

(a) Coordinate, monitor and assess the overall implementation of the migration plan to table-driven representation forms and related training activities.  Work with National and Regional Focal Points to identify possible pilot projects;

(b) Identify and solve in cooperation with national and regional focal Points problems that may arise during the migration phase;

(c) Define and review the related software projects for distribution of universal BUFR, CREX and GRIB encoding/decoding software;

(d) Work with ET-DRC to identify and develop additional BUFR and CREX descriptors to address the optional sections of existing code structures within the current alphanumeric code forms; and to address regional and national coding and reporting practices as needed;

(e) Provide central coordination of activities including experimental and operational exchange.  Work with the Secretariat to report on these activities in a “Migration News” section of the WWW newsletter;

(f) Work together with other relevant international bodies including ICAO, CAeM, IOC, JCOMM and satellite operators, to co-ordinate, agree and resolve migration issues related to specific code types; 

(g) Monitor the impact of the migration process on the GTS and data processing centres.  Identify problems and coordinate with National and Regional Focal Points, RTH Focal Points, other Teams and OPAGs as needed to develop and implement solutions;

(h) Coordinate and work with National Migration to TDCF Steering Groups (NMTSG) and National Focal Points to assist their development and implementation of their National Implementation Plans;

(i) The chairman of CT-MTDCF would sit as a member on ET-DRC and other groups as needed.

1.1.3
Mr. Fred Branski, Chairman of the CT also welcomed the members of the Team and said there was now a significant change in the work to migrate to TDCF; and that we were now beyond the planning stage and had to implement migration.  He stressed this Team was to coordinate the implementation of the migration, identify the problems, propose solutions and monitor the over all implementation.  He also indicated the importance of coordination with regional rapporteurs, national focal points and other Teams in WMO as well as other organizations like ICAO and IOC.

1.1.4
Fred Branski, then, led the Team with diplomacy and efficiency.

1.2
APPROVAL OF THE AGENDA

The Team agreed to the content of the agenda as proposed.

2. REVIEW STATUS OF MIGRATION 

The Team noted that a very important milestone has been reached; that is the operational exchange of migrated data, which began on 2 November 2005.

2.1 Information sharing

CBS has recognized the widespread and significant impacts as well as benefits that migration to TDCF would provide.  The Expert Team, which developed the plan for Migration to TDCF further explored and defined these impacts and benefits.  CBS, recognizing these, realized that coordination of migration implementation was essential to success as well as needed because of the many organizations involved or impacted.  To this end a Coordination Team (CT) was created to perform this function.

The first step of the CT will be to share information between its members to develop a common team understanding of the issues: what has been accomplished so far? What actions are already underway or planned by WMO Members and other organizations?  The Team would have to reach consensus on the best way to move forward with implementation.

a.
Information Sharing Vectors

Because of the widespread impact, it was absolutely critical that the widest possible dissemination of information occur.  The CT needs to consider the information flow vectors and develop documents, guidance and coordination methods and techniques, which will effectively support information flow.

Primary consideration should be given to evaluating existing coordination mechanisms and leveraging them for migration.  Secondarily, these should be supplemented with new CT developed strategies targeted at specific problems. 

The existing coordination mechanisms included:


Newsletters


Other Coordination and Implementation Teams


Regional Associations


Rapporteurs


Existing guidance documents, which may be under revision


Expert Teams, which should consider migration issues or impacts in their work


Inter-organizational coordination groups


Other organization(s)’ mechanisms

b.
Types of Information to be shared

To better targets needs and problems and develop a manageable process, it was necessary to classify the types of information to be shared.  It would help for organizing the information and for formulating effective coordination strategies:

Status of implementation: globally, regionally, nationally and inter-organizationally

Data and product Identification

Availability of migrated data and products

Data and products still to be migrated

Implementation guidance

Implementation methodologies

Communication issues

Data and product encoding information

Encode, Decode and user interface software availability

Resource availability

Training documents and availability

Lessons learned and cross-feed

Coordination mechanisms

c. Methodologies

The paragraph above lists existing coordination mechanisms.  These needed to be re-examined in view to specify how coordination is actually accomplished.  Other methodologies may need to be considered for targeting each coordination requirement.

The following methodologies were suggested as a starting point.


Operational Newsletters of CBS, CIMO, CAeM, etc:



“Migration News”


Web Sites:



WMO



Mirrored sites



Regional and national sites


Targeted mailing letters and Email:



Status updates



Questionnaires



Notifications


Migration status spreadsheet


Centralized implementation tracking and reporting


Revision of existing guidance documents to include migration issues

2.1.1 Implementation of the Migration Plan

From information gathered by the Secretariat, it appeared that only a small number of countries (perhaps 10 %) had developed a national plan for the migration to TDCF, and perhaps a similar number of countries were currently developing one.  In 2005, there was the opportunity to send a questionnaire on the World Weather Watch to fifty-two RA I countries.  Sixteen countries answered.  The responses show that many countries are still not automated, especially for national data collection, and very few have automated data acquisition and processing system.  Only six out of the fourteen RA I countries have nominated a focal point.  Only two have a national committee for migration.  Only four have developed a national migration plan.  Out of the 10 without a plan, only 3 are developing one.  National training seems the need.  The persons trained in the WMO courses were supposed to pass the knowledge by performing training in their respective service.  That did not seem to have always been done.  Several countries suggested in their answer a grouping of countries for software and hardware acquisition   A concerted project at the regional level should be developed.  

The CT considered the reasons of such a lack of actions by the WMO Members.  Even Members who have the technology were not taking steps towards the migration.  Developing countries needed the experience of advanced countries to start, and waited for it.  The idea of involving more universities for expertise in computer technologies to help some developing countries was suggested.  The Regional Associations and the regional rapporteurs on Data Management (and /or Codes) should be systematically involved and informed.  Regional Association VI was a good example and should be a model for the other Regions in that aspect.  The CT agreed that there was a problem of visibility of the migration.  The CT recommended that a special information should be sent again to the PRs, in the shape of a letter accompanied with a one page information giving the main lines of actions to be taken, then an annex which would be called Migration Guidance.  The Migration Guidance document, which will be targeted at the executive management, who would then become aware of the migration and relay the information to the experts involved more specifically with the different aspects of the implementation of the migration to TDCF. 

2.1.1.1 National migration plan

The Team considered reports of some countries on actions taken towards implementation of a national migration plan (see Appendix II).  In particular, the Team considered the related development and projects in national telecommunications centres and data processing centres.

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).

· BUFR was good also for internal processing.

· CREX had not been considered by any of those countries.

· 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.

· This kind of tradition may require at the beginning, within the data processing chains, re-conversion back to TAC after BUFR transit. 

Several questions and problems appeared through these reports:

· The coding of maximum wind in PILOT reported in BUFR need to be considered.

· The problem of coordinates for PILOT reported in BUFR is to be re-examined.

· A comparison of existing report coded in TAC and coded in BUFR/CREX should be shown.

· Global standard templates (defining a mandatory part for data to be exchanged) were really needed.  It was thus found necessary to make the templates for traditional observations mandatory and recognized officially by CBS to define which mandatory parameters the WMO Members have to exchange.

· There is a need to make available test data (for decoding).

· There is the idea of one big centre, which could convert everything in BUFR and make it available on the GTS.  It would enable everybody to have a sample, but one would need to add a flag to say original or converted back from TAC.  It would provide a nice sample to decode data.  Alternatively, Internet could be used to exchange data in BUFR.  An Internet Gateway interface could generate the message for a client in BUFR.  Authentification and password will then be required.

· The Monitoring of BUFR data would imply some decoding of the report to understand where does it come from.

· Difficulties in the use of WMO WEB Code tables in WORD were expressed.  A better format would be useful. 

· The transformation of BUFR/CREX Code Tables in XML format for exchange of limited set of observations could be useful.

· It was found sometimes difficult to make use of ECMWF encoder/decoder software, a simple “black box” could be easier to use. 

· The procedure to start the dissemination of new BUFR bulletins should be clearly explained in the guidance.  

· A procedure is needed for completion of migration at MTN level.  Cooperation of Focal points on RTH and ISS/ET/OI is important.

· Some big countries had complex national organization, however the national constraints should not impede the migration for international exchanges.

· A coordination scheme should be introduced at the Regional level and the migration plans should be coordinated between countries and officially given to the WMO Secretariat.

· The implementation of the WIS should be considered for the migration implementation and vice-versa.

· One should ensure that data reception turnkey workstations have capabilities to decode and display BUFR.

It was reported during the discussion that concurrent formats are more and more used.  Also, the simple TAC data are converted and exchanged in XML in many meteorological services.  Satellite data are often converted to NetCDF.  The Team recalled that XML and NetCDF have yet no standards for describing meteorological parameters.  They are, in a way, just standard envelops to exchange data.  There would be a need to define XML standard schema to describe meteorological data in XML.  It was also suggested that one has to demonstrate to the users that BUFR is an advantage and it would be good to develop a sample of a simple application, giving an implementation example, which may help to convince skeptical users. 

2.1.1.2 Implementation and Use of BUFR and CREX universal decoder software (under UNIX and under Windows)

Mr Milan Dragosavac, from ECMWF gave the Team and overview on the Implementation and use of BUFR and CREX universal decoder software at ECMWF.

The ECMWF‘s Council decided in summer 2002 to support WMO and establish a software house for BUFR, CREX and GRIB 2 software and make them available as free downloads from its web site.  In that respect, hundred of downloads have been performed by users (but unknown) and some queries on the Software have been received.  The queries did not express major problems.  

BUFR and CREX software is universal and implemented at the ECMWF for operational use.  An estimate of the volume of BUFR/CREX observations on GTS is about 1.2 Gbytes with prospects of a very sharp increase over the next few years.  ECMWF is currently handling about 1.9 Gbytes of BUFR observations.  Most of the observations are satellite data.  The software is up to date with BUFR Edition 4, CREX Edition 2 and GRIB Edition 2.  The corresponding software libraries exist and can be used by data acquisition and pre-processing software or any other applications.  BUFR and CREX software is backward compatible.  Below the use of the universal BUFR and CREX software at ECMWF is summarised.

a. Data acquisition

Each National Meteorological Service may have a different requirement for observations and the level of processing.  Some might decide to use Data Bases for storage and access of observations.  For example, the ECMWF stores incoming GTS Meteorological messages into the Message Data Base (MDB), setting a few simple data base attributes like components of abbreviated heading, time, data size, checksum etc., and keeping the data in the original format.  MDB tables can be exported for archiving and imported for reprocessing purposes as required.  To allow easier processing, the messages are streamed into different data base tables depending on observation types or other features.

b. Pre-processing

Since the data received are in the coded form, the first task in the pre-processing is to decode the Meteorological messages in order to get values of meteorological parameters.  To fulfil this task decoding software for character-coded observations is needed: one for each WMO FM- code type, and universal BUFR and CREX software to decode the TDCF messages.  It is good practice to perform a quality control of decoded meteorological parameters at this stage.  Decoded and quality controlled values can be used as input to different applications or they can be written into the Data Base containing decoded values as values of attributes of the Data Base. 

The other possibility is to keep the “observation” as the smallest quantity in BUFR form in the Report Data Base (RDB).  The ECMWF has adopted this approach.  As an example, a message from MDB in BUFR form is expanded using universal BUFR software, the expanded values are quality controlled, and a new BUFR message is created including quality control information associated with each meteorological parameter.  To perform quality control the standard WMO quality control procedures have been used.  The attributes of the RDB are again very simple (date, time, position, identifier, data type, data subtype etc.).  Any data not in BUFR form are packed into BUFR format at this stage.  CREX messages are converted into BUFR format and at the end the RDB contains only BUFR messages.  It is worthwhile emphasizing that BUFR format is more than a storage format - its primary role is to define observations using many BUFR regulations.  There is a clear advantage at this stage to keep observations in BUFR form because of the data size. 

The other very important function of the pre-processing is to organize and repack incoming BUFR data in the full BUFR templates for particular observation type.  The achieved regularity in the data allows BUFR compression and the data volume decreases.  In the case of ECMWF, the analysis is feeding back BUFR observations containing three times more information than the original input BUFR observations, and therefore any decrease in the data volume is helpful. 

Having observations in the RDB in BUFR form is an advantage because they are readily accessible by other applications, such as the extraction of data from the RDB for analysis, for archiving, for data coverage plots or data availability studies made at different cut-off extraction times.

c.
Observational Data Base

The main user of the observations at the ECMWF is the forecast sub-system, a part of the ECMWF operational system.  For each analysis cycle the observations are extracted from RDB into a number of files and transferred to the mainframe computer, where the data analysis and forecast are performed. 

The main interface to the analysis is the Observation Data Base (ODB).  The ODB is loaded with observations by software whose integral part is universal BUFR software.  The analysis system updates the ODB with quality control information, first order statistics and analysis departure values.  The ECMWF handles about 70 million observations per day, where one observation is one BUFR message subset.  The size of the ODB is about 10 times bigger than the original observations in BUFR form.  At the end of the analysis, the analysis feedback BUFR files are created for archiving and other purposes.  The BUFR feedback files contain original observations, analysis variables, quality control information, first order statistics and analysis departure values.  Again, the part of the software, which performs this task is the universal BUFR software. 

d.
Usage of universal BUFR software

The following applications are using universal BUFR software: METVIEW – graphical software, BUFR viewer, DOBSTAT – package for statistics calculation and plotting.  There exist also many BUFR tools for BUFR data manipulation.

d. Archiving

The ECMWF policy is to use only two data formats internally: BUFR for observations and GRIB for fields.  The universal BUFR software is used in the programs for observation filtering in the MARS archiving sub-system.

e. Conclusion

The ECMWF universal BUFR software is extensively used within the Centre in the four sub-systems of the ECMWF operational system.  Over the last twenty years there was an increase in the volume of the BUFR observations from 10 Mbytes per day to current 2 Gbytes per day.  Universal BUFR software and the decision to use only two formats within the Centre, made the software development and maintenance simple, with relatively small number of staff involved. 

2.1.2 Report on production and experimental exchanges of observations in BUFR (or CREX)

Reports on exchanges of TDCFs between NMCs, which had taken place or will be taking place were reported by Czech republic and by Japan.  

2.1.2.1The Czech Republic produces:

a.
in BUFR:

· PTU and wind data including time and location of the radiosonde at each level (at 00, 06, 12, 18)

· One hour surface observations.

· Radar data (maximum vertical reflectivity, medium spatial resolution)

b.
in CREX:

· Total ozone measurement (once a day)

· Soil temperature data (4 times a day)

SYNOP data in BUFR are experimental but will be operational soon.

2.1.2.2 The Japan Meteorological Agency reported:

a.
The Japan Meteorological Agency (JMA) has been producing tropical cyclone information in FM 85 SAREP, which is derived from the Japanese geostationary satellite.  Some members of the ESCAP/WMO Typhoon Committee (hereinafter referred to as TC) have been producing tropical cyclone information in FM 20 RADOB, which is derived from radar observations.  These products are exchanged between the members of TC for their tropical cyclone operations according to the Typhoon Committee Operational Manual, Meteorological Component.  In accordance with the latest "Code Migration Schedule", JMA decided to start migration for SAREP and RADOB data as from November 2005.  The JMA’s migration plan for these data was submitted to the 37th Session of TC (Shanghai, China, Nov. 2004) and endorsed by TC.  Consequently, JMA drafted BUFR templates for SAREP and RADOB as well as necessary descriptors and code tables for the migration.  The draft was circulated to the members of CBS Expert Team on Data Representation and Codes (ET/DRC) by e-mail.  Validation tests required for making them pre-operational were carried out with the kind help of the European Centre for Medium Range Weather Forecast (ECMWF) and successfully completed.  Distribution of the tropical cyclone information in BUFR from JMA will be started in November 2005 together with distribution of current data in SAREP and RADOB (dual dissemination).  Migration of RADOB data by the TC members is expected to start in line with the Code Migration Schedule approved by the CBS.

b.
The Japan Meteorological Agency is collecting reports of marine surface observation in FM 62 TRACKOB from Voluntary Observing Ships through the INMARSAT and distributing them to NMHSs through the Global Telecommunication System (GTS).  In accordance with the latest "Code Migration Schedule", the experimental exchange of TRACKOB data in BUFR will start in November 2005.  In line with the schedule, JMA decided to start migration for TRACKOB this November and drafted a BUFR template for TRACKOB as well as necessary descriptors and code tables for the migration.  The draft was circulated to members of CBS Expert Team on Data Representation and Codes (ET/DRC) by e-mail.  A validation test required for making them pre-operational was carried out with the kind help from the European Centre for Medium Range Weather Forecast (ECMWF) and successfully completed (a Table D Common sequence will be required).  

2.2 Difficulties encountered

In starting to implement the migration to TDCF Members reported difficulties, which were analyzed by the Team.  When producers are ready, they have to go through some verification tests.  It is fundamental to verify the data, especially if there is no dual transmission for these data.  For the checking of encoded data, it was recommended to perform fully nationally the decoding first and then when it is satisfying perform experimental bilateral exchange(s).  The implementation of a central verification centre would be too heavy a service to provide.  The bi-lateral exchange for testing could be organized in each region.  It was also not always well understood that automation is needed not at stations level at the start; NMCs centre can convert into BUFR after the national concentration.  Manual coding in CREX can also be an intermediate solution if there is a real immediate need to transmit additional parameters, new data types or necessary metadata.  This must be clearly explained.

A requirement was expressed for obtaining in real time sounding data as soon as available.  Parts A and B of the current TEMP message are sent as soon as available, with a specific GTS header for each part.  Some French numerical models use only these parts A and B in their data assimilation scheme.  Thus, it is not possible to start the forecast with a shorter cut-off time.  When the equivalent messages in BUFR will be exchanged, such a piece-by-piece message transmission does not seem possible.  This will diminish the quantity of information available to the model, or force users to wait longer to obtain the last numerical forecast of equivalent quality.  It was reported that this problem had been considered at CBS XIII and a solution proposed.  It was written in the CBS report in ANNEX III, paragraph 3.2, G3 that:

“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 all observation points).  The delivery of the profile data in several stages may be necessary to accommodate the interests of other application areas, such as nowcasting and aeronautical meteorology.  Collaboration with CIMO and various code groups should be established.”
2.2.1 Allocation of abbreviated heading for BUFR/CREX bulletins
In preparing for the migration, it has been felt that the current WMO abbreviated headings are insufficient to appropriately exchange all "migrated" data.  Consequently, in the Appendix III, current table C6 in the Attachment II-5 of Manual on the GTS is slightly expanded in view of the suggestion of CBS Ext. (02) (see Annex II of its Abridged Final Report), relevant table (i.e. B1) in the Manual on the GTS, etc
2.2.1.1
CBS-Ext.(2002) agreed upon a scheme of allocations of abbreviated headings as contained in Annex II to its report, which provided for the reservations required to facilitate the migration to table-driven code forms. It further agreed that the relevant Tables (B3, C6 and C7) of Attachment II-5 of the Manual on the GTS should be reviewed and revised accordingly as soon as the actual need for exchanging the various type of “migrated data” arose, and it requested the OPAG on ISS to keep the matter under continuous review. 

2.2.1.2
Noting that some WWW centres had not followed the allocations of abbreviated headings for BUFR bulletins available in Attachment II-5, the meeting stressed the need for these centres to implement Attachment II-5.  In some cases, in particular for satellite data, abbreviated headings were selected for the insertion of new bulletins into the GTS at a time when appropriate allocations were not available in Attachment II-5.  The meeting agreed to take these specific cases into consideration in order to avoid imposing major changes in the abbreviated headings of bulletins already exchanged on the GTS.

2.2.1.3
 The following two changes in the allocation of abbreviated headings facilitate the extension of the allocations of abbreviated headings:

· Noting that all observational data, with the exception of radar and satellite data, available from WMO Members, should be globally exchanged on the MTN, CBS-Ext.(2002) agreed to amend the Manual on the GTS so that the procedure of using ii to differentiate the global, interregional, regional and national distribution was no longer needed and applied.  Therefore, ii may be used to differentiate bulletins using other criteria than the geographical distribution.

· In order to differentiate sets of bulletins that cannot be distinguished using the T1T2A1A2ii allocations, a centre may establish additional CCCCs where the final two characters differ from its original CCCC.  The two first letters of any additional CCCCs established by a centre shall remain the same as the original CCCC.  For instance, the additional CCCCs could be used to indicate different satellites or different models.

2.2.1.4
Noting the important volume of satellite data distributed and to be distributed on the GTS, the meeting agreed to allocate T2= N for satellite data in Table B3.  The allocations of A1 in Table C6 will remain as temporary allocations.  This will facilitate the use of sequences of ii to differentiate categories of observational data in Table C6: the meeting suggested to limit the use of ii to the series 01-59 for T1T2= IX (X#N).

2.2.1.5 The meeting prepared proposals to amend the B3, C6 and C7 as given in Appendix III.  As regards C6 and C7, crossed references were made to the BUFR templates and the categories and sub-categories defined in the common code Table C-13.  Designators A2 for T1T2#IN (e.g. IUC, IUG, IUH, IUL, IUR, IUV) already used for satellite data were not allocated and reserved for future allocations, pending the use of the designators T1T2=IN by satellite operators.  Satellite operators should also use the two final characters of the CCCCs for differentiating the data and products derived from different satellites.  The allocation of designators A1 for T1T2 = IN (satellite data) in Table C6 should be further developed.  The meeting agreed to submit the proposals to amend B3, C6 and C7 as given in Appendix III to the Expert Team on GTS-WIS Operations and Implementation (ET-OI).

2.2.2
 Insertion of BUFR/CREX bulletins on the GTS

2.2.2.1
The procedures for notifying WWW centres of the insertion of new bulletins into the GTS such as BUFR/CREX bulletins within the framework of the migration to TDCF are given in Appendix IV.  The meeting stressed the importance of following these procedures with a view to informing the WWW centres of the availability of the BUFR/CREX bulletins through METNO messages on the GTS and updating Volume C1 – catalogue of meteorological bulletins. 

2.2.2.2
Noting the low volume of observational data (excluding radar and satellite data) in comparison with the total volume of data exchanged on the MTN, the meeting recommended that all the relevant BUFR/CREX bulletins prepared by WWW centres within the framework of the migration be systematically exchanged on the MTN in addition to the required TAC bulletins.

2.2.2.3
The Secretariat will post and maintain on the WMO WEB page related to the migration the lists of BUFR/CREX bulletins (excluding radar and satellite data) included in the Volume C1, which are relevant to the migration.

2.2.3
Quantity Monitoring
2.2.3.1
In view of the migration to TDCF, the meeting stressed the importance of monitoring data presented in the BUFR code.  CBS-XIII noted with appreciation that RTHs on the MTN, in particular RTHs Melbourne, Offenbach, Tokyo and Toulouse, were participating in a pilot study for the extension of the Special MTN monitoring (SMM).  CBS-XIII noted the following present and planned responsibilities taken by the centres: 

(a) Offenbach and Tokyo agreed to prepare pre-analysis files for aircraft BUFR data and wind profiler BUFR data respectively;

(b) Melbourne was considering making the pre-analysis for other types of data, thus preparing the monitoring of the migration to TDCF.

2.2.3.2
The procedures for the Annual Global Monitoring (AGM) of the WWW and the Integrated WWW Monitoring (IWM) should be reviewed with a view to monitoring the availability of BUFR/CREX reports at WWW centres.

2.2.3.3
The meeting agreed that the ET-MTDCF should continue reviewing the question of the extension of the AGM, IWM and SMM concerning the migration, and to liaise with the OPAG-ISS Rapporteur on WWW monitoring in this respect.

3. PROBLEMS NEEDING RESOLUTION

The Team attempted to list all the difficulties encountered by the countries to implement the migration to TDCFs and establish a diagnostic of the situation, in particular for the following aspects:

3.1 Corrected, Amended, Delayed and NIL Binary Bulletins

The Team reviewed the regulations regarding representing corrected (CCx/COR), Amended (AAx/AMD), Delayed (RRX/RTD) and NIL binary bulletins in the current GTS manual.  For corrected, amended and delayed bulletins the guidance seems to be clear.  For NIL bulletins however, the guidance is specific for alphanumeric bulletins and no mention of NIL exists for binary bulletins.  Therefore, when generating BUFR bulletins there is no clearly defined mechanism to indicate a NIL report or NIL bulletin.

The Team recommended that NIL bulletins should be represented using the GTS abbreviated header in the following manner:

SOH cr cr lf nnn cr cr lf 

TTAAii CCCC YYGGgg BBB cr cr lf

NIL=

Cr cr lf ETX

This is consistent with the mechanism for corrected, amended and delayed bulletins as well as for alphanumeric bulletins.  This would provide a unified communication solution.

The Team will coordinate a recommendation with ET/OI and ET/WIS for an update to the manual on the GTS to be provided to ICT/ISS and CBS for consideration in 2006.  

3.2
Aviation (METAR/SPECI/TAF) 

The Team noted in response to Recommendation 2/5 of the ICAO MET Divisional Meeting (2002), held conjointly with the Twelfth Session of the WMO Commission for Aeronautical Meteorology (CAeM-XII), that WMO included in the migration plan the use of table-driven codes for the dissemination of METAR/SPECI and TAF. The plan indicated that such codes could be used for METAR/SPECI and TAF, in parallel with the traditional alphanumeric codes, by States in a position to do so, from 2007 with the fully operational use of table-driven codes planned from 2015.

The ICAO European Air Navigation Planning Group (EANPG) at its forty-fifth meeting, held in Paris, 1 to 3 December 2003, formulated Conclusion 45/12 seeking guidance from ICAO in order that a uniform approach be taken globally for the migration to table-driven codes.  This would enable the various ICAO Regions to plan for the migration in a systematic and consistent manner.

The task of providing the appropriate guidance as requested by the EANPG was carried out by the ICAO Secretariat with the assistance of the ICAO Aerodrome Meteorological Observing Systems Study Group (AMOSSG).  This group agreed a staged outline for the migration in order to enable a consistent approach globally.  The outline indicates the projected achievements in terms of the future amendment dates for Annex 3 — Meteorological Service for International Air Navigation /WMO Technical Regulations (C.3.1), given as follows:

· Amendment 74 (2007) – Provisions to allow the use of BUFR coded METAR/SPECI and TAF, in addition to alphanumeric dissemination, between States under bilateral agreement;

· Amendment 75 (2010) – Provisions for the exchange of OPMET data in the BUFR code between the International OPMET databanks in Brasilia, Brussels, Dakar (yet to be implemented), Pretoria (yet to be implemented), Toulouse, Vienna and Washington and the Regional OPMET databanks in Bangkok, Brisbane, Nadi, Singapore and Tokyo as well as the satellite distribution system for information relating to air navigation (SADIS) and international satellite communications system (ISCS) uplink sites.  These provisions would be as recommended practices;

· Amendment 76 (2013) – Provisions from Amendment 75 to become standards.  Provisions for all States to issue OPMET data in the BUFR code to the appropriate OPMET databank as recommended practices; and

· Amendment 77 (2016) – All provisions above to become standards.

3.2.1
Potential ambiguities in the conversion from table-driven codes to traditional alphanumeric codes

The EANPG at its forty-sixth meeting, held in Paris, 30 November to 2 December 2004, formulated Conclusion 46/18 in which ICAO was requested, in coordination with WMO, to develop the necessary specifications to ensure that a consistent presentation format is provided for the mapping between table-driven codes and the display of information as METAR/SPECI and TAF.

The ICAO Secretariat considered this task with the assistance of the AMOSSG at its sixth meeting held in Montreal, 11 to 14 April 2005.  Details of potential ambiguities with the mapping from table-driven codes to alphanumeric presentation were provided by members of the group and it was agreed that the ICAO Secretariat would bring these issues to the attention of WMO for discussion and any appropriate action.  It was noted by the group that regardless of the method of dissemination of OPMET data, the ultimate presentation of the information to users would be likely to remain in the traditional alphanumeric format for the foreseeable future.

3.2.2
Units of measurement and their conversion

It is understood that table-driven codes, and the BUFR code in particular, strictly use the standard units of measurement as defined in WMO provisions.  Some of these units of measurement are not used in ICAO Annex 5 — Units of Measurement to be Used in Air and Ground Operations which specifies the requirements of units of measurement by international air navigation.  The Annex  5 units are also applicable to all elements given in METAR/SPECI and TAF.  These units include km/h, kt rather than m/s for wind speed, ft as well as m for the height of cloud base.  For visibility, temperature and atmospheric pressure, a multiple of, or subtraction from, the base SI units are used and rounding rules are applied as described in Annex 3/WMO Technical Regulations (C‑3.1).

The paragraphs below outline some specific problems that require some analysis concerning the units of measurement and the reporting rules for METAR/SPECI and TAF.

Fully automatic observing systems

The requirements for reporting METAR/SPECI and TAF allow the manufacturers of fully automatic observing systems at aerodromes to include all of the rules for rounding and encoding in the software attached to the systems.  The use of table-driven codes would allow the data to be disseminated using the more precise measured values which would place the burden of incorporating the rules for reporting on the user display systems rather than at the source of the observation.  Under these assumed circumstances, it would be imperative that the associated BUFR tables do not permit any rounding of the information as this could lead to a loss of the original data values.  This  would be especially apparent where conversions of units of measurement take place.

Semi-automatic and manual observing systems

Fully automatic systems can be reprogrammed to record information using the appropriate units of measurement as carried by the BUFR tables.  This would not be so straightforward for systems involving human intervention/input for some or all of the elements of the METAR/SPECI and also for TAF.  Such elements, e.g. height of cloud base, could be observed and reported in non‑SI  units and would be included in the BUFR code after the appropriate reporting rules (including  rounding) had been applied.  The decoding of such BUFR encoded information at the user interface would be likely to include a double rounding of the data and thus give a different result,. as shown in the following example:

· Cloud base observed 400 ft;

· Converted and entered into BUFR code 121.92 m
· Value taken as input into user interface following unit conversion 399.99 ft
· Value decoded by user interface following application of rules 300 ft
State differences concerning the units of measurement

A small number of ICAO States, most noticeably States in the North American Region use non-standard units of measurement in METAR/SPECI and TAF.  These units meet neither the requirements of ICAO in the reporting practices nor those of WMO for the use of standard SI  units.  As an example, visibility is reported in statute miles, and States and users are made aware of this reporting practice by the list of differences filed by States and issued by ICAO.  At present, all METAR and TAF from North American aerodromes are disseminated worldwide using units as described in the differences filed by the State concerned.

It is envisaged that the situation could change markedly following the migration to table-driven codes and that the data would be disseminated in WMO standard SI units in which case it would be the user display systems that would dictate the units of measurement used in the display of all METAR/SPECI and TAF.  In other words, the result could be that all global OPMET information would be displayed using statute miles for visibility when displayed in the United States while all OPMET data originating from the United States would be displayed in standard ICAO units (m and km for visibility) when displayed elsewhere in the world.

Elements with optional requirements for the units of measurement

The requirements for the reporting of wind speed and height of cloud base allow for the use of two units of measurement (km/h and kts and m and ft, respectively) and at present it is the prerogative of each State to determine which unit is to be used.  If the units of measurement are not specified in the BUFR code then a similar problem could exist to that described in 3.3.6 above.

3.2.3
BUFR Tables for METAR/SPECI and TAF

The group may wish to note that draft Amendment 74 to Annex 3/WMO Technical Regulations (C.3.1) contains a proposal to allow the bilateral exchange of OPMET data using table-driven codes between States/Members in a position to do so.  As a consequence of this proposal it is vital that the BUFR code tables for METAR/SPECI and TAF are completed in time for the proposed applicability date of November 2007.

4.
UPDATE OF THE INTERNATIONAL MIGRATION PLAN

4.1
Need for Migration Implementation Guidance

The Team considered the International Migration Plan written in 2002 and agreed there was a need to expand and update the guidance provided by the plan.  This is especially so since we have now entered the era of operational exchange of migrated data.  From the review of the problems and issues, which had arisen so far, it appeared that many difficulties involved misunderstanding or difficulties with implementation aspects.  This was also demonstrated by reports from some WMO members that they were ready to begin dissemination of migrated data but hadn’t because they were unsure of what procedures should be followed or what permission may be needed.

The Team recognized the Migration Plan had been approved by CBS and that it represented the approach, which was being followed.  The Team also recognized it was not the plan itself which was the issue.  The Team determined that a new document with a focus on guidance and recommendations for implementation was needed and that this should be coordinated with the OPAG ISS ET/OI.  The Team agreed this new Migration Implementation Guidance document should be developed and maintained by the CT/MTDCF itself in coordination with other applicable groups such as the ET/OI, ET/DRC, ET/WIS, etc; that it be regularly updated as issues arise; that it be available on an improved Migration web site; that it be focused on clear and practical guidance on how to implement migration; and that it be widely shared with RTH Focal Points, Codes Focal Points and Rapporteurs having an interest in migration.  

4.2 Impact of Migrated Data to the GTS
The Team undertook a review of the volume of observations currently transmitted in table driven code forms and likely to be when migration is complete with a view to confirming the prediction made during development of the plan and for considering the possible impact on the GTS.

The compilation work was kindly undertaken by Milan Dragosavac of ECMWF who also performed the original volume study in 2002.  Although ECMWF is not directly connected to GTS, all GTS observations are received there from the UK Met Office, RTH Exeter and DWD, RTH Offenbach, converted into BUFR as needed and stored into the ECMWF Reports Data Base (RDB). 

The results were based on data received on September 09, 2005.  It was assumed that all data with WMO bulletins are readily available on the GTS.  It should be noted that data can reach RTH Exeter through a special link to Washington and therefore there could be some data, which did not reach the GTS.  It was believed that these data would be relatively small and would likely be added to the GTS anyway so it was valid to include them.  The complete table of results generated by Milan Dragosavac are contained in Appendix V.

It was found the total amount of BUFR/CREX encoded data available on GTS per day is about 1.2 Gbytes the vast majority of which were satellite observations.  By measuring how much BUFR or CREX data were stored for each equivalent TAC data type, a good estimate of the total volume of data, which would result from migrating TAC data to TDCF was achieved.  There were some TAC data types for which no data was received and some which were not normally provided to ECMWF such as TAF and ROFOR.  Those not normally routed have low volumes and are considered to have no significant impact.
In conclusion, it is estimated the amount of BUFR data when fully migrated to TDCF will be about 50-60 Mbytes per day.  That agrees very well with the estimate from 2002, which was based on ECMWF BUFR data without quality control information included into the BUFR templates.  This amount is only a fraction of all the BUFR/CREX observations already available on GTS (1.2 Gbytes).  The volume is even smaller when weighed against all data on the GTS including GRIB.  Even if dual transmission of both TAC and TDCF forms occurs for all data, the volume would still be small.  This situation is unlikely and would only occur for a limited period.  This would pose no significant impact to the MTN.  Those RMTN circuits, which have relatively limited capacity, will not likely require the entire data sets to be routed across them.  Also, many RMTN circuits are already being upgraded or plans exist to do so.  The Team concluded that migration from TAC codes would not have a significant impact to the GTS.  However, it should be noted that in the next few years the data volume of satellite data is expected to increase very dramatically.  This is not a migration issue since these are new data and never existed in TAC format.  This should be dually noted and planned for by appropriate bodies. 

5. CODES UPDATES and REPORTING PRACTICES

The Team discussed the various codes issues related to Migration.  It noted with great appreciation that much work had been done and that their continues to be a strong focus from the ET/DRC, Codes Focal Points and all who are involved on completing all codes tasks needed to support migration.  It identified several issues below including some recommendations, which are being forwarded to the ET/DRC meeting next month.  It has continued to be extremely valuable to have joint participation in meetings by the Chairs of the two Teams and also the sharing of experts between the Teams.

The Team noted that all codes matters need to be resolved with final recommendations ready for review and approval in time for the ICT/ISS meeting in July 2006 so that they will go to CBS 2006 for adoption.

5.1
Corrected, Amended, Delayed and NIL Reports

Regarding the handling of COR, AMD and RTD qualifiers in GTS abbreviated headers, GTS provides optional BBB in the abbreviated header to flag the corrected, amended and retard bulletin. 

The Team reviewed the need to represent corrected (COR/CCx), amended (AMD/AAX), delayed (RTD/RRx) and NIL reports.  This was an especially strong requirement for OPMET data (METAR/SPECI and TAF).  Corrections (COR) and amendments (AMD), which were elements of the current METAR/SPECI and/or TAF code, should be included in the corresponding BUFR templates.

The Team recommended that a NIL report should be represented by setting all of the values in a BUFR subset to “missing value” except for the date/time, location etc identification elements.  For example, a NIL SYNOP report should be represented by a BUFR subset using sequence 3 01 090 that set to non-missing values followed by the rest of the sequences being set to missing values. 

However, in the case of OPMET data (METAR/SPECI and TAF), NIL, which is an element of the current TAC, should be included in the corresponding BUFR templates.

5.2 Format of BUFR/CREX templates

5.2.1 Maximum Wind Level Data in TEMP and PILOT BUFR Messages.

The Team noted that the representation of the maximum wind level data is sufficiently covered in TEMP and PILOT BUFR templates in the case where the vertical coordinate is pressure.  However, if the vertical coordinate given for the maximum wind level(s) is height and is different from the coordinate used for the complete vertical profile data then a new BUFR sequence with height as the vertical coordinate should be added to the end of the original sequence.

5.2.2
Alternative SYNOP BUFR template for specific AWS hourly data

The Team recommended that AWS specific data should not be included in the current SYNOP BUFR.  Other templates should be created to accommodate such data.

5.2.3 Display of BUFR templates on the WMO website.

The Team agreed that the BUFR templates recommended for the migration of TAC to TDCF should be separated from other BUFR templates, such as the 1 hour AWS template, in order to avoid any potential confusion.

5.2.4 BUFR template suitable for the representation of SHIP data from VOS.

The Team recommended that the current template should remain in the validation status until the requirement for the template is confirmed.

5.2.5 BUFR templates for aviation data.

The Team recommended that owing to the requirements for the use of non-standard units of measurement in aviation data, a separate aviation master BUFR table should be created.

The Team recommended that non-standard national practices should not be included the BUFR templates for METAR/SPECI and TAF data.

5.2.6 Regional and national practices.

The Team recommended that table D sequences should be created to accommodate regional practices.

The Team recommended that national data should not be included in BUFR messages for global exchange except under bilateral agreement.

5.3
Proposed Observations Reporting Practices for TDCF

The Team reviewed the work done regarding observation reporting practices by Dr. Cliff Dey and Eva  Cervena.  It expressed its great appreciation for the amount and quality of the work.  It agreed with the approaches suggested and with the need for a separate Manual for these practices.  It also agreed the practices should be written with specific linkage to the TDCF codes and, where appropriate, a cross reference to the old TAC practice would be provided.  The Team recommended this manual should be maintained and available in electronic form.

6.
FUTURE WORK

The Team considered all the information presented and ensuing discussions regarding migrations and from that identified the following areas of focus to categorize its future work. 

6.1 Facilitation of Operational Implementation and further pre-operational testing

The Team will plan how to provide central coordination of activities including preoperational testing and operational implementation.  This will include reporting on these activities and new operational exchange in the “Migration News” section of the WWW newsletter. 

Of immediate importance was providing to WMO members the procedures, which should be followed to begin exchange of their migrated data.  These procedures are not new.  They are already defined and are the standard procedures for implementation of new bulletins on the GTS.  It is not understood by all members that there are no new or unique procedures (see Appendix IV)

6.2
Contacts with other Organizations: 

As stated in its terms of reference, the CT recognized the need to coordinate its activities and work together with other relevant international bodies including ICAO, CAeM, IOC, JCOMM and the satellite operators in order to co-ordinate, agree and resolve migration issues related to specific code types.

Additionally, the Team is tasked to coordinate with Regional Focal Points, National Migration Steering Groups and Codes Focal Points, RTH Focal Points and others too, as needed, to identify problems and develop and implement solutions.

In examining the problem the Team agreed a mechanism was needed to identify and track by organization the contacts made, additional coordination needed, methods of coordination, status and specific issues and problems.  To accomplish this it was agreed to create a Coordination Tracking Table.  This table will document contacts and coordination already completed and will provide a road map of what needs to be done.  It will be a “living” document which will be updated over time and provide a means of tracking implementation coordination, issues, problems, and status.

The Team agreed the Coordination Tracking Table will be maintained by the CT/MTDCF itself, that it be regularly updated as needed and that it be available on an improved Migration web site.  A draft of the Coordination Tracking Table is contained in Appendix VI.

6.3 Training

The Team discussed the status of training, the remaining already planned training and needs for future training.  

Of the training already completed Level 2 training is most important and consists of providing a deep understanding of the TDCF with an introduction to and use of TDCF software including debugging and interfacing it with data processing applications.  Here is a summary of Level 2 training:

RA I:  At least one participant in 33 of 54 countries has been trained.

RA II:  At least one participant in 28 of 33 countries has been trained.

RA III:  At least one participant in 10 of 12 countries has been trained.

RA IV:  At least one participant in 17 of 21 countries has been trained.

RA V:  At least one participant in 5 of 14 countries has been trained.

RA VI:  At least one participant in 7 of 49 countries has been trained.

For all Regions the total number of countries where at least one participant was trained from 2003 to 2005 is 100 out of 183 countries.  

Of special importance in regard to the training discussion was recognition that migration is now in the operational implementation phase and training activities should support this new focus.  The Team agreed to three approaches to future training.

6.3.1
Complete Already-Planned Training 

The existing plan calls for several training activities which the Team agreed should be completed and as well as other training actions to be continued.  They are: 

A Level 2 training seminar in Muscat, Oman on 10-14 December 2005 where 28 participants are expected from 21 countries.

· Continue providing general Level I training by WMO staff and other experts whenever venues and opportunities allow.

· Countries should include National Training at Level I and Level II as part of their National Migration Plans.

· Place copies of the training materials developed for the seminars on the improved WMO migration web site.  Guidance should be distributed to the focal points on Code Matters and Migration to strongly encouraged them to read and use these presentations (in PowerPoint).

6.3.2
Training for Software and Equipment Producers
Because of the critical need for software and equipment producers to implement BUFR and CREX utilization correctly, the Team strongly recommends having a training seminar targeting this group.  It should be done in conjunction with a joint meeting of CT/MTDCF and ET/DRC to fully maximize the benefits from having the experts available.

The Team also encourages welcoming personnel from these groups as observers at future meetings of the two Teams.  This would be at their own expense or that of their organizations.

6.3.3
Training as Part of Recognized Migration Implementation Programmes
The Team identified a need to have recognized Migration Implementation Programmes (MIP).  The details regarding these MIPs could be provided elsewhere.  However, an integral part of each MIP is identification of the training needs and a plan for completing the training.  The Team recommended all future newly sponsored training be part of an approved MIP, which has, as its final result, operational implementation of an identified migration goal defined in a National Migration Plan.  The MIPs would be approved by the Team.  This does not preclude other implementation activities or projects from occurring in parallel and independently.

6.4
Migration Guidance document
The Team will complete the Migration Guidance document and update it as required.

6.5
Improved Web site: 

Catalogue of TDCF –Existing TDCF, samples

Display of BUFR templates on the WMO website.

The Team agreed that the BUFR templates recommended for the migration of TAC to TDCF should be separated from other BUFR templates, such as the 1 hour AWS template, in order to avoid any potential confusion.

6.6 Migration Implementation Programmes (MIPs)

The Team reviewed the concept of setting up pilot programmes and considered what would be the best way to do that from the standpoint of creating the strongest assistance for implementation of migration.  It decided that Migration Implementation Programmes (MIPs) should be supported if they have implementation as the defined result of their completion.  It also decided these programmes should integrate the recommendations of the migration plan.  The Team agreed to develop a template and guidance for a MIP 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. 

7.
NEXT MEETING

The Team took note of the International Civil Aviation Organization wishes to extend an invitation to the group to host its next meeting alongside a meeting of the Expert Team on Data Representation and Codes at its headquarters in Montreal, Canada during the week 8 to 12 May 2006.  The Chairman appreciated and thanked the ICAO for this invitation and wished that the next meeting could take place in Montreal as offered.

8. CLOSURE OF THE MEETING

The Meeting was closed by the Chairman of the CT on MTDCF at 12.30 on Friday 4 November 2005.
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APPENDIX II.1

IMPLEMENTATION OF THE MIGRATION TO TABLE DRIVEN CODE FORMS IN AUSTRALIA

by Weiqing Qu  (Australia) 

1. Migration Plan. 
Code Migration Schedule, as set out in WMO’s plan for migration to table-driven code forms (TDCF), will be followed for all data categories by Australia.  The production of BUFR reports will concentrate on GTS bulletins.  All observations in current GTS bulletin will still be coded in traditional alphanumeric code (TAC) by current observation systems for the foreseeable future.  The observation in TAC forms will be centrally converted into BUFR format.  Both TAC and BUFR bulletin will be available for dissemination.

2. Current production and possible experimental exchange of observation bulletin in BUFR
Currently, we are capable of generating SYNOP bulletins in BUFR format.  Other TAC report types will be added gradually to the system. 

3. Implementation of software system 
A BUFR encoding software system has been developed to convert current TAC observations into BUFR format.  The actual encoding part of the system uses ECMWF's BUFR encoding library (Version 250).  The system will take current bulletin in TAC form as input.  Each report in the bulletin is decoded using our operational character decoder (build as a library) and prepared to meet the requirments of the EC encoding software interface.  WMO BUFR Template to Transmit in Table Driven Code Forms is used to define the discriptors of the BUFR message.  Every single report in the bulletin is encoded as a subset of a single BUFR message.  The encoded BUFR message can be send to the message switching system for exchange.  Currently, the system can only generate SYNOP bulletins.  COR/AMD etc are handled same as the current GTS bulletin.  The NIL report in the original alphanumeric bulletin is ignored.  These arrangements will be changed accordingly to reflect the decisions made at this meeting.
4. Difficulties encountered
Major difficulty encountered so far is in applying the proposed BUFR templates.  Some templates tend more suitable to code observations directly in BUFR format.  However, the migration to TDCF will have to concentrate on the conversion from TAC to BUFR for a considerably long period to allow changes in observation system.  BUFR templates should consider this fact.  One example is PILOT.  The problem with current PILOT template can be summarised as follow:

· Presentation of maximum wind.

It is difficult to accommodate maximum wind levels with current template.  We have currently attached maximum wind at the end of the wind data at pressure levels, which could cause confusion.  Adding a new descriptor similar to 303050 in template 309050, which should be dedicated to maximum wind, would bring the clarity and make it easy for TAC to BUFR conversion.

· Vertical coordinate.

The only difference between template 309050 and 309051 is the vertical coordinate with pressure and height, respectively.  It would be efficient to merge the two templates into one by adding a Flag-table-type of descriptor in 303050 to indicate whether the vertical coordinate is pressure or height, or simply include both pressure and height, as it shows in TEMP template.  With current templates, if the maximum wind is reported in height while wind profile is reported for standard isobaric levels in the same TAC report, it would be impossible to code wind profile data and maximum wind in the same BUFR report.  Although wind profile and maximum wind using different vertical coordinate in TAC PILOT report is uncommon in practice, TAC actually allows this kind of mixture.  The lack of maximum wind also exists in current TEMP template.
APPENDIX II.2

IMPLEMENTATION OF THE MIGRATION TO TABLE DRIVEN CODE FORMS IN CHINA

by Ms Zhao Fang  (China) 

2.1 Implementation of the Migration Plan

2.1.1 National migration plan

A study group on MTDCFs has been established in China this year with financial support from CMA.  The missions of the group are to investigate the current implementation status of WMO codes in CMA, to identify and assess the impacts to those operational systems in CMA due to the migration, including the national level, the regional level, the provincial level and the local level.  Based on the investigations and assessments, the group finally would submit the national migration plan in the first quarter of next year.

2.1.2 Implementation and use of BUFR and CREX universal decoder software (under UNIX and Windows)

We appreciate that ECMWF and NCEP distribute their encoding/decoding and format conversion software for the TDCF to the WMO society freely.  We study the software and feel that those Fortran language interfaces are not suitable for most of the operational data processing systems in CMA, which are almost all in C language under UNIX platform.  And because the software was written for an operational chain with specific interfaces, it’s really difficult to transfer and embed it in our own operational applications, except that we make adjustments to the software.  When errors occur, it’s difficult to make diagnosis.  Otherwise, the use and maintenance of tables and templates are also under specific interfaces and formats.

In fact, CMA has already developed its own BUFR and GRIB 1 encoding/decoding software in 1990s in C language.  The GRIB format and encoding/decoding software are widely used in NWP operational system in CMA, but the BUFR encoding/decoding software are only run in pilot projects, including the exchange of observations between NMC and provincial met. centers using specific templates and the decoding of AMDAR, ATOVS data received in NMC, etc.

Under such situation we decide to develop our own encoding/decoding software package in C language for the migration to TDCF, which could be better embedded in the operational system.  The developments include the optimization of existing BUFR and GRIB 1 encoding/decoding software and the maintenance of tables and templates, and the development of CREX and GRIB 2 encoding/decoding software.  All software would be distributed to the CMA met. offices at the end of next year.

2.2 Report on production and experimental exchanges of observations in BUFR (or CREX)

There are still no any observations encoded in BUFR (or CREX) in CMA, which are all encoded in TAC or national-standard format now.  But however, the cloud-motion-winds products of FY-2C satellite have been encoded in BUFR and would be experimentally disseminated with potential country very soon.

2.3 Difficulties encountered

2.3.1 Software assess, implementation and use

For the better play of the role of RTH Beijing and for our own needs, we consider that the format conversion or translation functions are necessary and the corresponding applications would be developed, which are much more complex than the encoding/decoding software for the TDCF, including conversion from TAC or national-standard format to BUFR (or CREX), conversion from BUFR (or CREX) to TAC or national-standard format (should be avoid if possible), conversion between BUFR and CREX.

In addition, for the tables and templates, which are the basic information of TDCF, could they be distributed to the WMO society in universal format data files, to avoid the input and maintenance by each member?  A good example is that our colleagues from Japan manage the tables using XML files.

2.3.2 GTS: NIL/COR/ADM, MSS, RTH, Directories, etc.

For the NIL/COR/ADM message, we consider that all the information should be described in BUFR message itself for the integrality no matter how GTS is going, even the concept of bulletin will remain operational or other transmission unit would be used in WIS.  That means all the information should be obtained from BUFR message itself and are independent from GTS transmission structure like abbreviated heading or something else.

In addition, BUFR message includes the metadata information that is included in the abbreviation header of bulletin now, so the bulletin header information would just be in dissemination means and be independent to the GDPS.

For RTH Beijing, there still have two asynchronous circuits at low speed (Beijing-Pyongyang, Beijing-Hanoi) among the 9 GTS links that can’t support the dissemination of TDCF.  However, they could receive TDCF data through the CMA PCVSAT satellite-based data distribution system. For other circuits, even they could support the dissemination of TDCF, but the capabilities have to be increased, especially for dual transmission.
To play the role of RTH Beijing, the compilation function of TDCF messages must be provided by the telecommunication system and the software has to be developed which doesn’t exist now. The compilation would re-organize the BUFR subset messages and generate new multi-subset bulletin.

The monitoring function of TDCF messages also must be provided by the telecommunication system and the software has to be developed.  To implement the monitoring, the multi-subset BUFR messages have to be decoded to get the station number and the status of the observation.  Is it possible to have a mechanism that maintains an explicit statement of subsets and its status such as missing or not?
The request function of TDCF messages also must be provided by the telecommunication system and the software has to be developed.  For the request of BUFR bulletin, it’s the same as the request of TAC bulletin.  For the request of a single BUFR subset, the message have to be extracted from the multi-subset BUFR message and then be encoded to a new one-subset BUFR message and bulletin for dissemination.

2.3.3 Observation conversion

If the migration would be implemented from observation sites in CMA, according to the huge amounts of AWS and new observation sites, it would be heavy work and would take several years to modify or replace the encoding software before observations be encoded in BUFR (and CREX). The encoding software should include the functions like BUFR viewer, monitoring, etc.

So the TAC and national-standard format would be used in a long period in CMA before the observations be encoded in BUFR directly, and format conversions have to be done before placing the data on GTS.  Observations would be transmitted to a concentration site (maybe city mete. offices or provincial center), then to NMC.  In which concentration site should the format conversion be implemented is still under discussion.  If the format conversion were implemented in city level or provincial level center, at lease more than 30s local applications have to be modified.  If the format conversion were implemented in NMC level, the volume of format conversions would impact the efficiency of GTS and increase the risk of data latency. 

In addition, if the messages are encoded in BUFR at observation site, are the concentration centers necessary to pack those single-subset BUFR messages to a multi-subset message and transmit to NMC? Or transmit the single-subset BUFR messages directly to NMC.

2.3.4 Others

All the traditional observations are encoded and disseminated in TAC in CMA automatically.  For AWS observation sites, observations are encoded in both TAC and national-standard formats and is dual disseminated automatically.  For other new observations like the soil moisture observations, the rain gauge observations, the radiation observations and the zoology meteorological observations etc., are encoded in national-standard formats which are similar to CREX but without the description sections.

Are the TDCF the only universal format that we could choose for all observations and products implemented now and in the future in CMA? There are other voices like NetCDF, HDF, etc.

Are the observations necessary to be encoded in BUFR that use domestically and would not be disseminated on GTS?  Or just reserve the national-standard formats used now, even those formats are not universal and needs more development and maintenance work.

If all observations would be migrated to TDCF in CMA, it has to be confirmed that the descriptors defined by WMO are enough to describe all observation elements implemented now and in the future.  If they are not enough, local tables and descriptors have to be defined, implemented and maintained.

If all observations would be migrated to TDCF in CMA, local templates have to be defined, implemented and maintained for new observations.  For AWS template already defined by WMO, it has to be confirmed that the template is suitable for AWS observations in CMA.  Otherwise, local template has to be defined and template conversion has to be implemented before placing them on GTS.

For the GDPS applications in CMA, it’s very complex.  We have national level, regional level, provincial level and local level applications.  CMA develops some applications, but most applications are developed locally for local use.  To avoid the conversion from BUFR back to TAC, we consider that the decoding of BUFR message should be embedded in the data process component of these applications.  For those GDPS applications, some are data-center level database applications or data processing applications that generate the interim data files, which the migration would be transparent to final users.  But others are final-user applications like NWP system or plot applications that decode the TAC or nation-standard format data directly in their applications.  It would take quite a long time to finish the migration of these GDPS applications.

Databases are widely used in the storage system of meteorological data in CMA based on different RDBMS.  The original BUFR messages should be stored with indexing information.  The decoded elements would also be stored in table fields.  For the same data type, the observations disseminated on GTS should use the same template to ensure that the database tables could be defined with fixed element fields and sequences.

2.4 Recommendations for implementations: GTS, Bulletins, MIL/COR/AMD, etc.

With the development of WIS, shall the migration plan add some elements related to WIS?

In addition, we consider that it would be helpful that if more detail information and instructions of migration are provided with examples, like the compilation and request BUFR bulletins in RTH, the NIL/COR/RTD BUFR message, the bulletin header organization for dual dissemination.  Especially, the real observations in each TAC format and corresponding BUFR (or CREX) messages of specific template would be helpful to test that if the encoding/decoding software could work well.

2.5 Organize tests

CMA would like to attend the possible pilot projects of receiving and decoding any BUFR observations.

APPENDIX II.3

National plan of the Czech Republic 

for Migration from traditional codes to BUFR 

(by Eva Červená (Czech Republic))
Czech Hydrometeorological Institute

October 2004

1) Background

      In the recent decades, many 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 circle 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 BUFR requires availability of the protocol X.25 or TCP/IP).  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 (e.g. SYNOP, TEMP) to the BUFR format. 

2) WMO Migration plan

In the framework of the Commission for Basic Systems (CBS) „Plan for Migration to Table Driven Code Forms“(WMO Migration Plan) was developed.  In this Plan, the possible impact of migration process on the components of World Weather Watch (WWW), i.e. observations, telecommunication, data processing and forecasting, is analyzed.  WMO Migration Plan contains also recommendations to National Meteorological Services (NMS) and offers variety of solutions taking into account different financial and technical situation of NMSs.  Schedule for implementation of the migration from traditional codes to Table Driven Code Forms, included in the Plan, was recommended by the CBS Extraordinary Session in 2002 (see Annex below).

WMO Migration Plan, BUFR a CREX Regulations and Tables and other relevant information may be found at http://www.wmo.ch/web/www/WMOCodes.html
3) Proposal for the migration process in the Czech Hydrometeorological Institute

a) Observations

· Czech SYNOP and CLIMAT reports will be collected in traditional codes (till 2010). In the Data Processing Centre, they will be decoded and stored in the CHMI database.  Using ECMWF encoder, BUFR bulletins will be generated for the international exchange.  These bulletins will contain SYNOP and CLIMAT data from the required selection of stations (SYNOP 2005-2006, CLIMAT 2006-2007).  Metadata needed in BUFR templates (e.g. geographic coordinates, station elevation, the height of sensors above local ground) will be stored in the database. 

· Some stations will produce BUFR messages, containing SYNOP data (2005-2007, all stations by 2009) – dual transmission.

· Station Praha-Libuš 11520 is already producing BUFR messages (IUSD40 OKLI), containing TEMP data and all required metadata including information on time and position of radiosonde at each level.  To implement CHMI BUFR encoder at the station 11747 Prostějov, certain modification will be needed (2006).

· Selected CHMI stations will produce BUFR messages, containing AWS one-hour data (2005-2006).

· Exchange of road data between CHMI and DWD (Deutscher Wetterdienst) will be realized in the BUFR format.  The proposed template and descriptors will have to be validated (2005-2007).

· CLIMAT TEMP messages will be converted into BUFR in the centre (2007-2008).

· OPMET data will be produced and collected in traditional codes.  Provided ICAO agrees with international exchange of these data in BUFR, corresponding BUFR bulletins will be generated in the Centre (2010-2013, SIGMET 2008-2009).  

· Radar data in BUFR have been routinely produced and processed since 1996.

· CREX messages, containing total ozone data, have been produced since 1996.  

b) Telecommunications

· The size limit for binary messages will be increased to 500 000 octets (as from 7 November 2007).  RTH Prague is already able to oblige this request.  

· Migration process will require substantial updating of Message Switch System directories.  During the operational exchange of data (see Note 3 in Annex below), messages will be distributed in traditional codes as well as in BUFR or CREX (dual dissemination).

· RTH Prague should be able to convert BUFR messages to their CREX counterparts if a recipient cannot receive the data in BUFR.  This conversion is proposed to be done in the Data Processing Centre using ECMWF SW.

· Should external users require generation of BUFR (or CREX) messages, containing data only from selected subset of stations, this request may be realized in the Data Processing Centre after decoding the original messages; this will apply, however, only for the data types listed in paragraph 3c). 

c) Data processing

Incoming BUFR and CREX messages will be decoded and stored in CHMI database.  The database will serve as a source for all data processing in the Centre and Sub-centres.  Direct processing of BUFR and CREX messages is not expected.  The above proposed procedure will be implemented for: 

· BUFR (and CREX) messages containing SYNOP and SHIP data  (2005-2006);

· BUFR (and CREX) messages containing TEMP, TEMP MOBIL, TEMP SHIP, PILOT, PILOT MOBIL and PILOT SHIP data  (2005-2006);

· BUFR messages containing road data (2005-2006);

· BUFR messages containing AMDAR data  (2006-2007);

· BUFR messages containing CLIMAT and CLIMAT TEMP data  (2007-2008);

· BUFR messages containing METAR, SPECI, TAF and SIGMET data (2011-2012); if required also GAMET and AIRMET data types (2013-2014).

Above presented proposal for the migration process in CHMI does not include processing of BUFR messages, containing Significant Weather Charts, as this is not a case of migration from traditional alphanumeric codes to BUFR.  The same applies for processing of satellite data in CHMI. BUFR messages, containing AMDAR data, will not be generated in CHMI unless the Czech Airlines install a system on their aircraft allowing on line data transmission. 

4) Migration process in other organizations (e.g. Army of the Czech Republic, Academy of Sciences, Air Navigation Services)
Generation of BUFR messages and their distribution will be performed by CHMI. 

Regarding data processing, migration process may be of no concern for users who receive already processed data and products.  If an organization prefers their own data processing, the ECMWF encoder/decoder, including programs for conversion between BURF and CREX, is now available without any restrictions at (http://www.ecmwf.int/products/data/software). 

5) Training

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 deep knowledge needed for development of software and templates.  In the WMO server (http://www.wmo.ch/web/www/WMOCodes.html), „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. 

Regarding CHMI, the basic training was provided for majority of the CHMI staff already in 2001.  Detailed knowledge of the BUFR format is necessary only for a very limited circle.  Consultations are considered as an optimal solution in this case. 

6) Costs of Migration from traditional codes to BUFR in CHMI

a) Data processing (upon a contract):

· to generate Czech BUFR bulletins, containing data SYNOP data, i.e. interface between CHMI database and ECMWF encoder (1 month, EUR 3000,-),

· to decode incoming BUFR and CREX messages, containing SYNOP, SHIP, TEMP, TEMP MOBIL, TEMP SHIP, PILOT, PILOT MOBIL and PILOT SHIP data, i.e. interface between ECMWF decoder and CHMI database (1 month, EUR 3000,-),

· to encode/decode BUFR messages, containing road data (1 month, EUR 3000,-),

· to decode BUFR messages, containing AMDAR data (1 month, EUR 3000,-),

· to encode/decode BUFR messages (and to decode CREX messages), containing CLIMAT data (1 month , EUR 3000,-),

· to encode/decode BUFR messages (and to decode CREX messages), containing CLIMAT TEMP data (1 month, EUR 3000,-), 

· to encode/decode BUFR messages, containing METAR, SPECI, TAF and SIGMET data, eventually GAMET and AIRMET data (2 months, EUR 6000,-).

b) Surface data at the stations:

· to finalize AWS one-hour information in BUFR (1 month, EUR 700,-), 

· to produce BUFR messages, containing SYNOP data  (2 months, EUR 1400,-).

c) Upper-air data at the stations:

· to develop further CHMI SW to be capable of management of data compression and operators (6 months of part-time, EUR 2100,-),

· to implement CHMI SW at the station 11747 Prostějov (2 months of part-time, EUR 700,-). 

Total EUR 28 900,- 

Note:

Coordination of the Migration Project and testing of the outputs by the CHMI staff is not included in the total cost estimate.

ANNEX
Code Migration Schedule

	Category (

	Cat.1: common
	Cat.2: satellite observations
	Cat.3(2): 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

CODAR

AMDAR

WINTEM

ARFOR

ROFOR
	BUOY

TRACKOB

BATHY

TESAC

WAVEOB

SHIP

CLIMAT SHIP

PILOT SHIP

TEMP SHIP

CLIMAT TEMP SHIP
	RADOB

RADREP

IAC

IAC FLEET

GRID(to GRIB)
MAFOR

HYDRA

HYFOR

RADOF


	ICEAN

GRAF

NACLI etc.

SFAZI

SFLOC

SFAZU

ROCOB

ROCOB SHIP

RADREP

CODAR

ARFOR

WINTEM

	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
	2015

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.


(2)
For categories 3 and 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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GERMAN CODE MIGRATION

(Dieter Schröder, DWD)

Problems, Critical Fields, Discussion Points
•Conversion - Reconversion - Chaos
- Many Application Programs based on TAC - Refusal to change
- Special Interest Groups (Aviation, Maritime) want to keep TAC
•Concurrent Code Forms are getting strong
- TAC -Common --> XML
- Satellite Data --> NetCDF and others
•Concurrent Data Base Concepts
- ODB from ECMWF is not a BUFR-Database
  Data Assimilation Community want ODB-Format for Data Exchange
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NATIONAL MIGRATION PLAN OF JMA

(by Atsushi Shimazaki (Japan))
1.   Preparation and update

The Japan Meteorological Agency (JMA) has prepared and updated a national migration plan (hereinafter referred to as Plan) for the Migration to Table Driven Code Forms (MTDCFs) in accordance with the decision of the World Meteorological Organization (WMO).  In line with the Plan, necessary actions such as development of BUFR encoder/decoders and domestic arrangements with private sector have been taken by the JMA sections concerned.

In September 2004, a study group on MTDCFs was established in JMA, which consists of more than 40 experts from technical and planning sections of JMA, aiming at furthering information sharing and coordination for smooth migration and update of the Plan in a timely manner.

2.   Outline of the Plan

2-1   Schedule on MTDCFs in JMA

JMA's migration schedule is almost consistent with the "WMO Code Migration Schedule" approved by the 13th Session of the Commission for Basic Systems (CBS).

In the schedule (see Annex below), the date of migration start and complete for Japanese data/products are defined for each category (or code, if needed), and several non-use codes in JMA are eliminated from the schedule table for simplicity.  As for some codes like FM88 SATOB and FM92 GRIB, the operational migration has already started, while remaining codes in the Categories 1, 2, 4 and 5 are going to start migration from this November.

2-2   BUFR encoding for GTS distribution

JMA developed a universal BUFR encoder/decoder with a private company to handle all types of Traditional Alphanumeric Codes (TACs) for distribution of JMA's data and products in BUFR to the GTS.  Since the software is optimized to database in the new computer system of JMA, it would not be adaptable to other systems.

During the first phase of migration in JMA, BUFR bulletins for GTS distribution ("migrated" data) are generated at the JMA Headquarters.  According to the Plan, BUFR reports of land observations (correspond with SYNOP, TEMP and so on) will be produced at each observation site, and the BUFR reports from the sites will be compiled at the JMA Headquarters for GTS distribution, while those of ship observations (correspond with SHIP, TEMP SHIP and so on) might continue to be generated at the JMA Headquarters in the next phase of the JMA's migration.

2-3   Dual dissemination

With a few exceptions, JMA will start MTDCFs in November 2005 on an operational or experimental basis.  All relevant data will be kept available in BUFR as well as in Traditional Alphanumeric Codes (TACs) for the time being.

The dual dissemination will be ceased with respect to each code on a GTS circuit and then each GTS circuit, which is connected with JMA, when agreed by all NMCs on each circuit.  To complete the migration on the GTS Main Telecommunication Network (MTN) level, a coordination scheme should be established (see below).

2-4   Allocation of WMO abbreviated headings

WMO abbreviated headings for the "migrated" GTS bulletins of JMA are basically allocated in compliant with the latest tables in the Attachment II-5 of the Manual on the GTS (WMO No.-386) and the Annex II to the Abridged Final Report of the Extraordinary Session of the Commission for Basic Systems (CBS Ext. (02)) (Cairns, Australia, Dec. 2002), which suggests additional abbreviated headings for the migration.  WMO headings for MTDCFs in JMA are summarized in other document in detail.

2-5   Development of BUFR templates

In accordance with the Typhoon Committee Operational Manual, Meteorological Component (Report No. TCP-23), the members of ESCAP/WMO Typhoon Committee have exchanged tropical cyclone information in FM 85 SAREP and FM 20 RADOB.  For MTDCFs with respect to above codes, JMA developed two templates and relevant descriptors and code tables.  They were circulated to the members of CBS Expert Team on Data Representation and Codes (ET/DRC) for comments and validation, as described in other document in detail.

3   Necessary arrangements at WMO level

3-1   WMO abbreviated headings

See APPENDIX III.

3-2   Procedure for migration complete

In starting migration, each generating center should make the announcement beforehand to the WMO secretariat and Members of WMO with GTS message (typically, NOxx01 CCCC), advanced notification for the Catalogue of Meteorological Bulletins, and other possible means (e-mail etc.).  Thus notification on migration start can be carried out under the current procedure.

On the other hand, a procedure for completing the migration does not seem to have been established yet at the GTS Main Telecommunication Network (MTN) level (neither regional nor local).  The procedure would be required to avoid unnecessary dual transmission, which might cause excessive burdens to the message switching system (MSS) and the GTS circuits, should be pursued as soon as possible.

ANNEX

Code Migration Schedule in Japan

	Category (

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

	Lists of (
Traditional code forms 

Schedule (
	SYNOP

SYNOP MOBIL

PILOT

PILOT MOBIL

TEMP

TEMP MOBIL

CLIMAT

CLIMAT TEMP
	SAREP

SATOB

	METAR

SPECI

TAF

AMDAR

ROFOR
	BUOY

TRACKOB

BATHY

TESAC

SHIP

PILOT SHIP
TEMP SHIP
	RADOB

GRID(to GRIB)
	No relevant codes

	Start experimental  Exchange 
	
	
	2006
	Nov. 2005
	Nov. 2005

   for RADOB
	

	Start operational exchange
	Nov. 2005
	May 2003

   for SATOB

Nov. 2005

   for SAREP
	2008

Mar. 2006

  for AMDAR
	2007
	2006
   for RADOB
	

	Migration complete
	Nov. 2010
	Nov. 2006
 (Depend on

  TC's decision

  for SAREP)

	2015

To be

 determined

  for AMDAR
	2012
	2008

  depend on

  TC's decision

  for SAREP)
Migration

  completed

  for GRIB
	


Notes:

1)
Dates in bold letters are implementation dates planned or achieved by JMA.

2)
Underlined dates are subject to approval of international bodies concerned;


   ICAO:
International Civil Aviation Organisation for Cat. 3 codes


   TC:

ESCAP/WMO Typhoon Committee
APPENDIX II.6

STATUS OF TDCF MIGRATION AT KNMI, 1 SEPTEMBER 2005

Jan Willem Noteboom (KNMI)

· National TDCF migration strategy released in Oct 2003

Highlights:

· National migration inline with WMO migration schedule;

· First migration of data usage/storage systems then data production systems.

· National TDCF migration plan/programme released in Sep 2004 

Highlights:

· FM95 CREX excluded – only usage of FM94 BUFR

· Only detailed plan for migration of category 1 data (common codes).

· Progress of TDCF migration plan

· Planning & preparation phase completed in Dec 2004

(architecture defined, inventory of systems)

· Definition phase completed in Apr 2005

(specification of migration functionality for all systems involved)

· Realisation phase ongoing (completed in Jan 2006), some details:

* a new BUFR data storage system will be released in Sep 2005 (cooperation with the DWD, development coordinated by the DWD);

* a BUFR interface for most data usage systems will be released in Sep 2005;

* compilation of BUFR messages will be released in Oct 2005;

* BUFR code  & table management in place in Nov 2005;

* dual dissemination of radiosonde TEMP data (BUFR & FM34) released in Oct 2005;

* dual dissemination of  national  SYNOP data (BUFR & FM12) released in Feb 2006;

* dual dissemination of national CLIMAT/ CLIMAT TEMP data released in Nov 2005.

· Implementation phase starts in November 2005 and will be completed by November 2006 conform the WMO migration plan. (migration complete in November 2006)

To Summarize, the Netherlands (KNMI) will be technically ready to handle and produce category 1 data in FM 94 BUFR format by November 2005 except for production of national SYNOP data (Feb 2006).  Starting in November 2005, KNMI will implement the migrated systems in their operational environment and expects to be fully operational before November 2006 (migration complete). 

A start date for the national migration of category 4 and category 3 data has not yet been decided.

APPENDIX II.7

IMPLEMENTATION OF THE MIGRATION TO TABLE DRIVEN CODE FORMS

by Mr Chouaibou GUEYE  (Senegal)
7.1 Implementation of the Migration Plan

Senegal Republic cannot start the decoding of data (nor the dissemination) in BUFR on 2 November 2005 as proposed by WMO for the implementation of the migration plan but has established a study group for this question.

Therefore, it will be very helpful to obtain software for testing solution, training and experiences of others country who have already implemented their migration plan.

7.2 National migration plan

A study group on MTDCFs has been established and their missions are to adapt solution for our operational systems, according to the requirement of the WMO and the implementation status of WMO codes.

7.3 Implementation and use of BUFR and CREX universal decoder software (under UNIX and Windows)

Senegal Met Office has some problems with receiving SADIS data since some WAFS data and T4 code were replaced by BUFR code in July 01, 2005.

Now, we need an update of SADIS (New Generation) to resolve this problem.

Also, we don’t have any experience on this solution and we’ll appreciate the contribution of ECMWF for having their encoding/decoding and format conversion software for the TDCF.  It will be also very helpful for the Senegal Met Office to have the benefits of ECMWF experiences and of those who had implemented this solution.
7.4 GTS: NIL/COR/ADM, MSS, RTH, Directories, etc.

The Dakar-Toulouse connection is implemented since the September 13, 2005 with the installation of a VSAT with a flow of 28,8 Kbits in Toulouse-FRANCE.  The communication protocol is X25. 

Reception of graphic, alphanumeric and binary data is very good. 

Mr Ayina currently works within migration from X25 to TCP/IP communication protocol.

7.5 Observation conversion

Some sensors were installed but the project is still timid 

Concerning the results of control in GTS, they are good and we projected to put them on line in our web site, which is in finalization phase.  Otherwise, we have decoding problem for AMDAR character messages (in particular from the Pretoria Center where many errors were found during October control) 

7.6 Marine 

Only SHIP messages are received and they are from Africa Region.  They are produced out in London, while waiting for the acquisition of earth stations installed in our countries. 

For the others oceanographically data, we do not have any experience.

7.7 Satellites (SATOB, SARAD, SATEM)

These data are received via the GTS from Toulouse and are plotted on our charts.

7.8 Recommendations for implementations: GTS, Bulletins, NIL/COR/AMD, etc.

It will be very helpful for African centres to have software in order to acquire experiences in this field but also, training and awareness is needed.
APPENDIX III

Proposals to amend the Tables B3, C6, C7
TABLE B3

Data type designator T2 when T1=I or J

	T2
	Data type

	N
	Satellite data

	O
	Oceanographic/limnographic (water property)

	P
	Pictorial

	S
	Surface/sea level

	T
	Text (plain language information)

	U
	Upper air data

	X
	Other data types

	Z
	Mixed data types


Table C6 in the Attachment II-5 of Manual on the GTS
	T1T2
	A1
	Data type
	Source
	TAC Correspondance
	Template

available
	Data

category/

sub-category

	IO
	B
	Buoy observations
	CBS02
	BUOY
	BUOY
	001/025

	
	I
	Sea ice
	
	
	
	

	
	P
	Sub-surface profiling floats
	CBS02
	TESAC
	Sub-surface profiling floats
	031/004

	
	R
	Sea surface observations
	CT-MTDCF-I
	TRACKOB
	TRACKOB
	031/001

	
	S
	Sea surface and below
soundings
	
	BATHY, TESAC
	XBT/XCTD
	031/005

	
	T
	(Sea surface temperature)
	
	
	
	

	
	W
	Sea surface waves
	
	WAVEOB
	To be defined
	031/002

	
	X
	Other sea environmental
	
	
	
	

	
	Z
	Mixed collection of
oceanographic types
	
	
	
	

	IP
	I
	Satellite imagery data
	
	
	
	

	
	C
	Radar composite imagery

data
	CT-MTDCF-I
	
	
	

	
	R
	Radar imagery data
	
	
	
	

	
	X
	Not defined
	
	
	
	

	
	Z
	Mixed data types
	
	
	
	

	IS
	A
	One-hour observations from automatic (fixed or mobile) land stations

(i.e. 00, 01, 02, 03, 04, ... UTC)

ii = 01-29
	CT-MTDCF-I
	n/a
	One-hour observations from AWS
	000/006

	
	A
	N-minute observations

from automatic (fixed or mobile) land stations

ii = 30-59
	CT-MTDCF-I
	n/a
	N-minute observations from AWS
	000/007

	
	B
	Radar reports (parts A and B)
	CT-MTDCF-I
	RADOB
	RADOB
	006/003

	
	C
	Climatic observations from land stations

ii=01-45
	CT-MTDCF-I
	CLIMAT
	CLIMAT
	000/020

	
	C
	Climatic observations

from marine stations

ii=46-59
	CT-MTDCF-I
	CLIMAT SHIP
	CLIMAT SHIP
	001/020

	
	D
	Radiological observation
	CBS02
	RADREP
	Almost obsolete
	010/001

	
	E
	Ozone measurement at

surface
	CT-MTDCF-I
	n/a
	
	008/000

	
	F
	Source of atmospherics
	CBS02
	SFAZI, SFLOC,

SFAZU
	Almost obsolete
	000/030

	
	I
	Intermediate synoptic observations from fixed land stations

ii=01-45
	CT-MTDCF-I
	SYNOP
(SIxx)
	SYNOP
	000/001

	
	I
	Intermediate synoptic

observations from mobile

land stations

ii=46-59
	CT-MTDCF-I
	SYNOP MOBIL
	SYNOP MOBIL
	000/004

	
	M
	Main synoptic observations from fixed land stations

ii = 01-45
	CT-MTDCF-I
	SYNOP
(SMxx)
	SYNOP
	000/002

	
	M
	Main　synoptic observations

from mobile land stations

ii = 46-59
	CT-MTDCF-I
	SYNOP MOBIL
	SYNOP MOBIL
	000/005

	
	N
	Synoptic observations from fixed land stations at non-standard time
(i.e. 01, 02, 04, 05, 07, 08, 10, 11, 13, ..,UTC)
ii = 01 – 45
	CT-MTDCF-I
	SYNOP
(SNxx)
	SYNOP
	000/000

	
	N
	Synoptic observations from mobile land stations at non-standard time
(i.e. 01, 02, 04, 05, 07, 08, 10, 11, 13, ..UTC)
ii = 46-59
	CT-MTDCF-I
	SYNOP MOBIL
	SYNOP MOBIL
	000/003

	
	R
	Hydrologic reports 
	
	HYDRA
	n/a
	000/040

	
	S
	Synoptic observations from marine stations
ii = 01-19
	CBS02/

CT-MTDCF-I
	SHIP
	SHIP

SHIP VOS
	001/000

	
	S
	One-hour observations
from automatic marine stations
ii = 20-39
	CT-MTDCF-I
	n/a
	One-hour observations from AWS
	001/006

	
	S
	N-minute observations from

automatic marine stations
ii = 40-59
	CT-MTDCF-I
	n/a
	N-minute observations from AWS
	001/007

	
	T
	Tide gauge observations

ii=01-19
	CT-MTDCF-I
	n/a
	To be developed
	001/030

	
	T
	Observed water level time

series

ii=20-39
	CT-MTDCF-I
	n/a
	n/a
	001/031

	
	V
	Special aeronautical

observations (SPECI)
	CT-MTDCF-I
	SPECI
	To be finalised
	000/011

	
	W
	Aviation routine weather 
observations (METAR)
	CBS02
	METAR
	To be finalised
	000/010

	
	X
	Other surface data
	
	IAC,

IAC FLEET
	Almost Obsolete?
	

	
	Z
	Bulletins with mixed data type reports
	
	
	
	

	IT
	A
	Administrative message
	
	
	
	

	
	B
	Service message
	
	
	
	

	
	R
	Request for data (inclusive of type)
	
	
	
	

	
	X
	Other text messages of information
	
	
	
	

	
	Z
	Mixed text types
	
	
	
	

	IU
	A
	Single level aircraft reports
(automatic)
	
	AMDAR
	AMDAR
	004/000

	
	A
	Single level aircraft reports

(manual)
	CT-MTDCF-I
	AIREP/PIREP
	AMDAR
	004/001

	
	B
	Single level balloon reports
	
	n/a
	n/a
	

	
	C
	(Single level satellite-derived reports)
	
	SAREP/SATOB
	Various
	005/000

	
	D
	Dropsonde/dropwindsondes
	
	TEMP DROP
	TEMP DROP
	002/007

	
	E
	Ozone vertical sounding
	CT-MTDCF-I
	n/a
	
	008/001

	
	F
	Radio soundings (parts C and D)
	CBS02
CT-MTDCF-I
	TEMP
	
	

	
	I
	Dispersal and tranport

analysis
	CT-MTDCF-I
	n/a
	n/a
	009/000

	
	G
	Upper wind (part B)
	CBS02
CTMTDCF-I
	PILOT
	
	

	
	J
	Upper wind from fixed land

stations (parts A, B, C and

D)
ii = 01-19
	CT-MTDCF-I
	PILOT
	PILOT
	002/001

	
	J
	Upper wind from mobile

land stations (parts A, B, C

and D)
ii = 20-39
	CT-MTDCF-I
	PILOT MOBIL
	PILOT MOBILE
	002/003

	
	J
	Upper wind from marine stations (parts A, B, C and D)
ii = 40-59
	CT-MTDCF-I
	PILOT SHIP
	PILOT SHIP
	002/002

	
	K
	Radio soundings from fixed

land stations (parts A and
 B)
ii=01-19
	CT-MTDCF-I
	TEMP
	TEMP
	002/004

	
	K
	Radio soundings from mobile land stations (parts A and B)
ii=20-39
	CT-MTDCF-I
	TEMP MOBIL
	TEMP MOBILE
	002/006

	
	K
	Radio soundings from marine stations (parts A and B)
ii=40-59
	CT-MTDCF-I
	TEMP SHIP
	TEMP SHIP
	002/005

	
	M
	Model derived sondes
	
	
	
	

	
	N
	Rocketsondes
	
	
	Almost

obsolete
	

	
	O
	Profiles of aircraft observations in ascending /descending
	CBS02/

CT-MTDCF-I
	AMDAR
	Aircraft ascent /descent profiles
	002/020

	
	P
	Profilers
	
	PILOT
	Various
	002/010

	
	Q
	RASS temperature profilers
	CT-MTDCF-I
	TEMP
	Various?
	002/011

	
	Q
	Upper wind (part D)
	CBS02
CT-MTDCF-I
	PILOT
	
	

	
	R
	(Radiance data)
	
	
	
	

	
	S
	Radiosondes/pibal reports from fixed land stations

(parts A, B, C and D)

ii = 01-19
	CT-MTDCF-I
	TEMP
	TEMP
	002/004

	
	S
	Radio soundings from

mobile land stations (parts
A, B, C and D)
ii=20-39
	CT-MTDCF-I
	TEMP MOBIL
	TEMP MOBIL
	002/006

	
	S
	Radio soundings from marine stations (parts A , B, c and d)
ii = 40-59
	CT-MTDCF-I
	TEMP SHIP
	TEMP SHIP
	002/005

	
	T
	(Satellite-derived sondes)
	
	SATEM

SARAD

SATOB
	
	

	
	U
	Monthly statistics of data
from upper-air stations
ii = 01-45
	CT-MTDCF-I
	CLIMAT TEMP
	CLIMAT TEMP
	002/025

	
	U
	Monthly statistics of data from marine stations

ii = 46-59
	CT-MTDCF-I
	CLIMAT TEMP SHIP
	CLIMAT TEMP SHIP
	002/026

	
	W
	Upper wind (part A)
	CBS02
CT-MTDCF-I
	PILOTs
	
	

	
	W
	Upper wind from fixed land

stations (parts A and B)
ii = 01-19
	CT-MTDCF-I
	PILOT
	PILOT
	002/001

	
	W
	Upper wind from mobile

land stations (parts A and

B)
ii = 20-39
	CT-MTDCF-I
	PILOT MOBIL
	PILOT MOBIL
	002/003

	
	W
	Upper wind from marine stations (parts A and B)
ii = 40-59
	CT-MTDCF-I
	PILOT SHIP
	PILOT SHIP
	002/002

	
	X
	Other upper air reports
	
	
	
	

	
	Z
	Mixed upper air reports
	
	
	
	

	JO
	I
	Sea ice
	
	
	
	

	
	S
	Sea surface and below 
soundings
	
	
	
	

	
	T
	Sea surface temperature
	
	
	
	

	
	W
	Sea surface waves
	
	
	
	

	
	X
	Other sea environmetal
	
	
	
	

	
	Z
	Mixed collection of 
oceanographic types
	
	
	
	

	JS
	A
	Surface area forecast (e.g.
airways)
	
	
	
	

	
	D
	Radiological forecast
	CBS02
	RADOF
	
	

	
	M
	Surface forecasts (e.g.
MOS)
	
	
	
	

	
	O
	Maritime forecast
	CBS02
	MAFOR
	
	

	
	P
	Forecast amendments
(airways)
	
	
	
	

	
	R
	Hydrologic forecast
	
	HYFOR
	
	

	
	S
	Forecast amendments
(TAF)
	
	
	
	

	
	T
	Aerodrome forecast (TAF)
	
	
	
	

	
	X
	Other surface forecasts
	
	
	
	

	
	Z
	Mixed collection of forecast
types
	
	
	
	

	JT
	E
	Tsunami
	
	
	
	

	
	H
	Hurricane, typhoon, tropical
storm warning
	
	
	
	

	
	S
	Severe weather, SIGMET
	
	
	
	

	
	T
	Tornado warning
	
	
	
	

	
	X
	Other warnings
	
	
	
	

	
	Z
	Mixed collection of warnings
	
	
	
	

	JU
	A
	Forecast at single levels
	
	
	
	

	
	B
	Binary coded SIGWX, 
Embeded Cumulonimbus
	
	
	
	

	
	C
	Binary coded SIGWX, Clear 
air turbulence
	
	
	
	

	
	F
	Binary coded SIGWX, 
Fronts
	
	
	
	

	
	N
	Binary coded SIGWX, Other 
SIGWX parameters
	
	
	
	

	
	O
	Binary coded SIGWX, 
Turbulence
	
	
	
	

	
	S
	Forecast soundings
	
	
	
	

	
	T
	Binary coded SIGWX, 
Icing/Tropopause
	
	
	
	

	
	V
	Binary coded SIGWX, 
Tropical storms, 
sandstorms, volcanoes
	
	
	
	

	
	W
	Binary coded SIGWX, High-
level winds
	
	
	
	

	
	X
	Other upper air forecasts
	
	
	
	

	
	Z
	Mixed collection of forecast 
types
	
	
	
	


Comments:

1) Content of ISMx, ISIx, ISNx messages corresponds to the content of traditional SYNOP messages SMxx, SIxx, SNxx. 
2) Category/Subcategory = 000/000 identifies SYNOP data from 01, 02, 04, 05, 07, 08, 10, 11, 13, ..UTC). Thus SNxx in traditional SYNOP corresponds to ISNx in BUFR. 
3) Subcategory = 006 is unambiguously connected to the template for one-hour observations from AWS. This template was designed for land (fixed or mobile), and also for marine stations. These data are supposed to be reported every hour, i.e. 00, 01, 02, 03, 04, 05, 06, ... UTC.  
4)  Subcategory = 007 is unambiguously connected to the template for n-minute observations from AWS. This template was designed for land (fixed or mobile), and also for marine stations. 

Table C7 in the Attachment II-5 of Manual on the GTS
	T1T2
	A1
	Data type
	Source
	TAC Correspondance
	Template

available
	Data

category/

sub-category

	For Observation Data

	KO
	B
	Buoy observations
	CBS02
	BUOY
	BUOY
	001/025

	
	I
	Sea ice
	
	
	
	

	
	P
	Sub-surface profiling floats
	CBS02
	TESAC
	Sub-surface profiling floats
	031/004

	
	R
	Sea surface observations
	CT-MTDCF-I
	TRACKOB
	TRACKOB
	031/001

	
	S
	Sea surface and below
soundings
	
	BATHY, TESAC
	XBT/XCTD
	031/005

	
	T
	Sea surface temperature
	
	
	
	

	
	W
	Sea surface waves
	
	WAVEOB
	To be defined
	031/002

	
	X
	Other sea environmental
	
	
	
	

	
	Z
	Mixed collection of
oceanographic types
	
	
	
	

	KS
	A
	One-hour observations from automatic (fixed or mobile) land stations

(i.e. 00, 01, 02, 03, 04, ... UTC)

ii = 01-29
	CT-MTDCF-I
	n/a
	One-hour observations from AWS
	000/006

	
	A
	N-minute observations

from automatic (fixed or mobile) land stations

ii = 30-59
	CT-MTDCF-I
	n/a
	N-minute observations from AWS
	000/007

	
	B
	Radar reports (parts A and B)
	CT-MTDCF-I
	RADOB
	RADOB
	006/003

	
	C
	Climatic observations from land stations

ii=01-45
	CT-MTDCF-I
	CLIMAT
	CLIMAT
	000/020

	
	C
	Climatic observations

from marine stations

ii=46-59
	CT-MTDCF-I
	CLIMAT SHIP
	CLIMAT SHIP
	001/020

	
	D
	Radiological observation
	CBS02
	RADREP
	Almost obsolete
	010/001

	
	E
	Ozone measurement at

surface
	CT-MTDCF-I
	n/a
	
	008/000

	
	F
	Source of atmospherics
	CBS02
	SFAZI, SFLOC,

SFAZU
	Almost obsolete
	000/030

	
	I
	Intermediate synoptic observations from fixed land stations

ii=01-45
	CT-MTDCF-I
	SYNOP
(SIxx)
	SYNOP
	000/001

	
	I
	Intermediate synoptic

observations from mobile

land stations

ii=46-59
	CT-MTDCF-I
	SYNOP MOBIL
	SYNOP MOBIL
	000/004

	
	M
	Main synoptic observations from fixed land stations

ii = 01-45
	CT-MTDCF-I
	SYNOP
(SMxx)
	SYNOP
	000/002

	
	M
	Main　synoptic observations

from mobile land stations

ii = 46-59
	CT-MTDCF-I
	SYNOP MOBIL
	SYNOP MOBIL
	000/005

	
	N
	Synoptic observations from fixed land stations at non-standard time
(i.e. 01, 02, 04, 05, 07, 08, 10, 11, 13, ..,UTC)
ii = 01 – 45
	CT-MTDCF-I
	SYNOP
(SNxx)
	SYNOP
	000/000

	
	N
	Synoptic observations from mobile land stations at non-standard time
(i.e. 01, 02, 04, 05, 07, 08, 10, 11, 13, ..UTC)
ii = 46-59
	CT-MTDCF-I
	SYNOP MOBIL
	SYNOP MOBIL
	000/003

	
	R
	Hydrologic reports 
	
	HYDRA
	n/a
	000/040

	
	S
	Synoptic observations from marine stations
ii = 01-19
	CBS02/

CT-MTDCF-I
	SHIP
	SHIP

SHIP VOS
	001/000

	
	S
	One-hour observations
from automatic marine stations
ii = 20-39
	CT-MTDCF-I
	n/a
	One-hour observations from AWS
	001/006

	
	S
	N-minute observations from

automatic marine stations
ii = 40-59
	CT-MTDCF-I
	n/a
	N-minute observations from AWS
	001/007

	
	T
	Tide gauge observations

ii=01-19
	CT-MTDCF-I
	n/a
	TIDE GAUGE*
	001/030

	
	T
	Observed water level time

series

ii=20-39
	CT-MTDCF-I
	n/a
	n/a
	001/031

	
	V
	Special aeronautical

observations (SPECI)
	CT-MTDCF-I
	SPECI
	To be finalised
	000/011

	
	W
	Aviation routine weather 
observations (METAR)
	CBS02
	METAR
	To be finalised
	000/010

	
	X
	Other surface data
	
	IAC, IAC FLEET
	SOIL TEMPERATURE*

Almost obsolete?
	

	
	Z
	Bulletins with mixed data type reports
	
	
	
	

	KU
	A
	Single level aircraft reports
(automatic)
	
	AMDAR
	AMDAR
	004/000

	
	A
	Single level aircraft reports

(manual)
	CT-MTDCF-I
	AIREP/PIREP
	AMDAR
	004/001

	
	B
	Single level balloon reports
	
	n/a
	n/a
	

	
	C
	Single level satellite-derived reports
	
	SAREP/SATOB?
	Various
	005/000

	
	D
	Dropsonde/dropwindsondes
	
	TEMP DROP
	TEMP DROP
	002/007

	
	F
	Radio soundings (parts C and D)
	CBS02
CT-MTDCF-I
	TEMP
	
	

	
	I
	Dispersal and transport

analysis
	CT-MTDCF-I
	n/a
	n/a
	009/000

	
	G
	Upper wind (part B)
	CBS02
CTMTDCF-I
	PILOT
	
	

	
	J
	Upper wind from fixed land

stations (parts A, B, C and

D)
ii = 01-19
	CT-MTDCF-I
	PILOT
	PILOT
	002/001

	
	J
	Upper wind from mobile

land stations (parts A, B, C

and D)
ii = 20-39
	CT-MTDCF-I
	PILOT MOBIL
	PILOT MOBILE
	002/003

	
	J
	Upper wind from marine stations (parts A, B, C and D)
ii = 40-59
	CT-MTDCF-I
	PILOT SHIP
	PILOT SHIP
	002/002

	
	K
	Radio soundings from fixed

land stations (parts A and
 B)
ii=01-19
	CT-MTDCF-I
	TEMP
	TEMP
	002/004

	
	K
	Radio soundings from mobile land stations (parts A and B)
ii=20-39
	CT-MTDCF-I
	TEMP MOBIL
	TEMP MOBILE
	002/006

	
	K
	Radio soundings from marine stations (parts A and B)
ii=40-59
	CT-MTDCF-I
	TEMP SHIP
	TEMP SHIP
	002/005

	
	L
	Ozone vertical profile
	CT-MTDCF-I
	n/a
	OZONE SOUNDINGS*

TOTAL OZONE*
	008/001

	
	M
	Model derived sondes
	CT-MTDCF-I
	
	
	

	
	N
	Rocketsondes
	
	
	Almost

obsolete
	

	
	O
	Profiles of aircraft observations in ascending /descending
	CBS02/

CT-MTDCF-I
	AMDAR
	Aircraft ascent /descent profiles
	002/020

	
	P
	Profilers
	
	PILOT
	Various
	002/010

	
	Q
	RASS temperature profilers
	CT-MTDCF-I
	TEMP
	Various
	002/011

	
	Q
	Upper wind (part D)
	CBS02
CT-MTDCF-I
	PILOT
	
	

	
	R
	Radiance data
	CT-MTDCF-I
	
	
	

	
	S
	Radiosondes/pibal reports from fixed land stations

(parts A, B, C and D)

ii = 01-19
	CT-MTDCF-I
	TEMP
	TEMP
	002/004

	
	S
	Radio soundings from

mobile land stations (parts
A, B, C and D)
ii=20-39
	CT-MTDCF-I
	TEMP MOBIL
	TEMP MOBIL
	002/006

	
	S
	Radio soundings from marine stations (parts A , B, c and d)
ii = 40-59
	CT-MTDCF-I
	TEMP SHIP
	TEMP SHIP
	002/005

	
	T
	Satellite derived sondes
	
	
	
	

	
	U
	Monthly statistics of data
from upper-air stations
ii = 01-45
	CT-MTDCF-I
	CLIMAT TEMP
	CLIMAT TEMP
	002/025

	
	U
	Monthly statistics of data from marine stations

ii = 46-59
	CT-MTDCF-I
	CLIMAT TEMP SHIP
	CLIMAT TEMP SHIP
	002/026

	
	W
	Upper wind (part A)
	CBS02
CT-MTDCF-I
	PILOTs
	
	

	
	W
	Upper wind from fixed land

stations (parts A and B)
ii = 01-19
	CT-MTDCF-I
	PILOT
	PILOT
	002/001

	
	W
	Upper wind from mobile

land stations (parts A and

B)
ii = 20-39
	CT-MTDCF-I
	PILOT MOBIL
	PILOT MOBIL
	002/003

	
	W
	Upper wind from marine stations (parts A and B)
ii = 40-59
	CT-MTDCF-I
	PILOT SHIP
	PILOT SHIP
	002/002

	
	X
	Other upper air reports
	
	
	
	

	
	Z
	Mixed upper air reports
	
	
	
	

	For Forecast data

	KF
	A
	Surface area forecast (e.g.
airways)
	
	
	
	

	
	D
	Radiological forecast
	CBS02
	RADOF
	
	

	
	M
	Surface forecasts (e.g.
MOS)
	
	
	
	

	
	O
	Maritime forecast
	CBS02
	MAFOR
	
	

	
	P
	Forecast amendments
(airways)
	
	
	
	

	
	R
	Hydrologic forecast
	
	HYFOR
	
	

	
	S
	Forecast amendments
(TAF)
	
	
	
	

	
	T
	Aerodrome forecast (TAF)
	
	
	
	

	
	X
	Other surface forecasts
	
	
	
	

	
	Z
	Mixed collection of forecast
types
	
	
	
	

	KP
	I
	Sea ice
	CT-MTDCF-I
	
	
	

	
	S
	Sea surface and below 
soundings
	CT-MTDCF-I
	
	
	

	
	T
	Sea surface temperature
	CT-MTDCF-I
	
	
	

	
	W
	Sea surface waves
	CT-MTDCF-I
	
	
	

	
	X
	Other sea environmental
	CT-MTDCF-I
	
	
	

	
	Z
	Mixed collection of
oceanographic types
	CT-MTDCF-I
	
	
	

	KT
	E
	Tsunami
	CT-MTDCF-I
	
	
	

	
	H
	Hurricane, typhoon, tropical
storm warning
	CT-MTDCF-I
	
	
	

	
	S
	Severe weather, SIGMET
	CT-MTDCF-I
	
	
	

	
	T
	Tornado warning
	CT-MTDCF-I
	
	
	

	
	X
	Other warnings
	CT-MTDCF-I
	
	
	

	
	Z
	Mixed collection of warnings
	CT-MTDCF-I
	
	
	

	KV
	A
	Forecast at single levels
	
	
	
	

	
	B
	Binary coded SIGWX, 
Embeded Cumulonimbus
	CT-MTDCF-I
	
	
	

	
	C
	CREX coded SIGWX, Clear 
air turbulence
	CT-MTDCF-I
	
	
	

	
	F
	CREX coded SIGWX, 
Fronts
	CT-MTDCF-I
	
	
	

	
	N
	CREX coded SIGWX, Other 
SIGWX parameters
	CT-MTDCF-I
	
	
	

	
	O
	CREX coded SIGWX, 
Turbulence
	CT-MTDCF-I
	
	
	

	
	S
	Forecast soundings
	
	
	
	

	
	T
	CREX coded SIGWX, 
Icing/Tropopause
	CT-MTDCF-I
	
	
	

	
	V
	CREX coded SIGWX, 
Tropical storms, 
sandstorms, volcanoes
	CT-MTDCF-I
	
	
	

	
	W
	CREX coded SIGWX, High-
level winds
	CT-MTDCF-I
	
	
	

	
	X
	Other upper air forecasts
	
	
	
	

	
	Z
	Mixed collection of forecast 
types
	
	
	
	


NOTE:

This proposal is made in accordance with the separate proposal on the Table C6 for BUFR data in the Manual on the Global Telecommunication System (WMO - No. 386).  Major differences from the proposed Table C6 and the original Table C7 are as follows:

(1)
Headings for observations and forecasts are separately defined, although some entries in the current Table C7 are commonly used for observations and forecasts.

(2)
Headings, which correspond with T1T2 = IP (image data), IN (satellite data) and IT (text data) in the Table C6, are not introduced in the above table, because IP and IN data cannot be encoded in CREX due to lack of necessary descriptors and IT data can be reported in plain text.

(3)
T1T2 = KP and KT are introduced for oceanographic forecasts and warnings, respectively.

(4)
CREX templates without asterisk (*) (see "Template available" column) will be developed in due course in accordance with existing BUFR templates.
APPENDIX IV

Procedures for notifying WWW centres of the insertion of new bulletins into the GTS such as BUFR/CREX bulletins within the framework of the migration to TDCF

1. The procedures for notifying WWW centres and the Secretariat of the insertion of new BUFR bulletins inserted into the GTS within the framework of the migration to TDCF are given hereunder. The procedures are those for notifying any new GTS bulletins.
2. Each WWW centre is in the zone of responsibility of an RTH, which is associated to an MTN centre (see http://www.wmo.int/web/www/ois/Operational_Information/VolumeC1/RTHs/zoneofresponsibility.html). There are two cases:

a. The MTN centre 
 is maintaining the part of Volume C1 - Catalogue of Meteorological Bulletins – corresponding to the bulletins issued from the zone for which it is responsible for the collection, exchange and distribution of data and/or share this responsibility with the RTHs (not on the MTN) included in its zone of responsibility through regional arrangements (see paragraph 1.4.1 of Part I of Volume I of the Manual on the GTS).  In accordance with these arrangements, the WWW centre should send advanced notifications of the insertion of new bulletins to its associated RTH or MTN centre. The RTH or MTN centres are responsible for compiling the advanced notifications and to send them to the WMO Secretariat. In this respect, CBS-Ext.(1998) agreed on procedures to exchange advanced notifications, in particular to post the advanced notifications into the WMO FTP server (see http://www.wmo.int/web/www/ois/Operational_Information/VolumeC1/ReportsFromMeetings/CBS-Ext98AnnexIII.pdf).

b. When such arrangements have not yet been defined, the WWW centre should send the advanced notifications to the Secretariat.
3. Advanced notifications shall be sent to the Secretariat at least two months in advance of the effective date of the change (see paragraph 5.1 of Part II of Volume I of the Manual on the GTS).

4.  The Secretariat inserts into the GTS METNO messages including the last advanced notifications. The Secretariat maintains a comprehensive Volume C1 (see

 http://www.wmo.int/web/www/ois/Operational_Information/VolumeC1/VolC1.html) on the basis of the advanced notifications and the updated parts of Volume C1 received from the MTN centres every six months. An interactive access to Volume C1 is available from http://alto-stratus.wmo.ch/WWWOIS/.

5.
For any further information on the maintenance of Volume C1, WWW centres should send e-mails to JBest@wmo.int
APPENDIX V

VOLUME OF OBSERVATIONS TRANSMITTED IN TABLE DRIVEN CODE FORMS 

 BUFR and CREX data available on GTS

ECMWF is not directly connected to GTS.  However, all GTS observations are received from UK Met Office Exeter and DWD Offenbach and stored into the Reports Data Base (RDB) as GTS bulletins.

Volume of BUFR and CREX data already available on GTS

The following table is based on data received on 2005/09/26.  It was assumed that all data with WMO bulletin headers are really available on the GTS.  Sometimes data can reach Met Office Exeter through the special link to Washington and therefore it can happen that some of the data are not available on GTS.

	Data type
	Bulletin header
	Number of bulletins
	Volume in bytes

	
	
	
	

	Amdar
	IUAA01 CWAO

IUAA01 EGRR

IUBA01 CWAO

IU[A-I]01 EGRR
	4371
	2 368 667

	Retransmission of ATOVS data by Eumetsat
	INAX[1-16] EUMS

INBX[1-64] EUMS

INHX[1-30] EUMS
	7411
	98 518 455

	ATOVS data
	IURX[2-34] KWBC
	236 300
	507 877 149

	AVHRR radiances
	IURY15 KWBC
	12 395
	8 832 569

	Buoy data
	IOZX[1-14] LEMM

IOZX[2-22] KARS

IOZX03      LFVW

IOZX07      LFVW

IOZX11      LFVW

IOZX13      LFVW

IOZX15      LFVW

IOZX21      LFVW
	3 505
	5 159 848

	Wind profiler data
	ISAT40  KBOU

IUAK01  PANC

IUFR43  LFPW

IUFR53  LFPW

IUFR54  LFPW

IUPA41  EGRR

IUPA43  EGRR

IUPA44  EGRR

IUPA46  EGRR

IUPC01  RJTD

IUPC02  RJTD

IUPC03  RJTD

IUPD10  EDZW

IUPD11  EDZW

IUPD12  EDZW

IUPD13  EDZW

IUPD14  EDZW

IUPD16  EDZW

IUPD20  EHDB

IUPD21  EDZW

IUPD21  EHDB

IUPD22  EDZW

IUPD22  EHDB

IUPD26  EDZW

IUPD41  LSSW

IUPD42  EGRR

IUPD44  EGRR

IUPN40  LFPW

IUPN51  LFPW

IUPT01  KBOU

IUPT02  KBOU

IUPT03  KBOU

IUPT04  KBOU

IUPT41  KBOU

IUPT42  KBOU

IUPT43  KBOU


	6 557
	4 233 909

	TRMM radiances
	IUX[A-L][1-14] KWBC

	97 101
	284 840 312

	ACAR aircraft data
	IUAX02 KARP

	429
	3 389 556

	Geostationary radiances and winds
	IRCN[1-25] EUMS

IRRN[1-15] EUMS

IUCN[1-26] EUM

IUCS[1-29] EUMS

IUCS[41-83] RJTD

IUGA[1-3] EUMG

IUGD[1-3] EUMG

IUGE[1-6] EUMG

IUGH[1-6] EUMG

IUGI[1-6] EUMG

IUGL[1-6] EUMS

IURN[1-81] EUMS

IURS[1-81] EUMS

IXCN[1-25] EUMS

IXCS[1-30] EUMS

IXRN[1-81] EUMS

IXRS[1-81] EUMS

JSCX01  KNES

JSCX11  KNES

JSCX21  KNES

JSCX31  KNES

JSCX51  KNES

JSCX61  KNES

JTCX01  KNES

JTCX11  KNES

JTCX31  KNES

JTCX51  KNES


	23 427
	97 789 699

	Tropical storm data
	ISXB40 KWNO

ISXC40 RJTD
	14
	4 594

	ERS2 wind and wave data
	IOW[A-L]55 EUSR

ISX[A-L]58  EUSR

ISZ[A-L]59  EUSR
	982
	3 224 970

	Ice concentration data
	IOBO90 KWBC
	24
	11 012

	HD winds Terra satellite
	IUCX94 KWBC
	764
	4 591 694

	CREX ozone data
	KULC01 RJTD

KULC02 RJTD

KULC04 RJTD

KULD40 OKOH
	11
	81 040

	MSG radiances and winds
	IUCA[1-10] EUMG

IUCD[1-10] EUMG

IUCE[1-27] EUMG

IUCH[1-27] EUMG

IUCI[1-10] EUMG

IUCL[1-10] EUMG

IUHA[1-3]  EUMG

IUHD[1-3]  EUMG

IUHE[1-8]  EUMG

IUHH[1-8]  EUMG

IUHI[1-3]  EUMG

IUHL[1-3]  EUMG

IULA[1-4]  EUMG

IULD[1-4]  EUMG

IULE[1-9]  EUMG

IULH[1-9]  EUMG

IULI[1-4]  EUMG

IULL[1-4]  EUMG

IURA[1-23] EUMG

IURD[1-23] EUMG

IURE[1-60] EUMG

IURH[1-62] EUMG

IURI[1-22] EUMG

IURL[1-22] EUMG

IUVA[1-13] EUMG

IUVD[1-9] EUMG

IUVE[1-45] EUMG

IUVH[1-34] EUMG

IUVI[1-17] EUMG

IUVL[1-16] EUMG


	10 581
	152 304 931

	Eumetsat HD winds
	IUCN[13-19] EUMS

IUCS[13-18] EUMS

IXCN[13-19] EUMS

IXCS[13-18] EUMS
	348
	3 906 782

	Goes HD winds
	J[A-R]CX[1-91] KNES
	2033
	15 995 910

	Eumetsat radiances
	IURN[65-79] EUMS

URS[65-79] EUMS

IXRN[65-79] EUMS

IXRS[65-79] EUMS
	1 350
	17 899 182

	Jason radiances
	ISZG59  EUSR
	6
	8 322

	GPS surface pressure
	ISXD14 EGRR
	309
	1 414 133

	Tamdar aircraft data
	IUAX03 EGRR
	1724
	809 590

	
	
	
	

	Total
	
	
	1 213 262 324


So the total amount of BUFR/CREX data available on GTS per day is about 1.2 Gb. 

Estimate of amount of MTDCF data on GTS

Category 1.

	Data type
	Single observation size
	Number of obs/day
	Volume in bytes

	Synop
	332
	34000
	11  288 000

	Synop mobile
	332
	few
	

	Pilot
	400
	400
	160 000

	Pilot mobile
	400
	few
	

	Temp
	1500-
	1260
	1 890 000

	Temp mobile
	1500-
	few
	

	Temp drop
	1500-
	few
	

	Climat synop
	
	
	

	Climat temp
	600
	370
	222 000

	AWS
	264-320
	
	


The single observation size takes into account the full template.

Category 2.

	Data type
	Single observation size
	Number of obs/day
	Volume in bytes

	Sarep
	146
	
	

	Satem
	190
	30 047
	5 708 930

	Sarad
	
	
	

	Satob
	
	272 116
	10 918 212


Satob is a multi-subset of compressed  BUFR messages.

Category 3.

	Data type
	Single observation size
	Number of obs/day
	Volume in bytes

	Metar
	178
	42000
	7 476 000

	TAF
	
	
	

	Amdar
	104
	
	2 368 661

	Rofor
	
	
	


Category  4.

	Data type
	Single observation size
	Number of obs/day
	Volume in bytes

	Buoy
	Up to 398
	33195
	5 159 848

	Trackob
	
	
	

	Bathy
	
	few
	

	Tesac
	
	few
	

	Waveob
	
	
	

	Ship
	Up to 332
	7700
	Up to       2 556 400

	Climat ship
	
	
	

	Pilot ship
	400
	few
	

	Temp ship
	1500
	few
	

	Climat temp
	600
	370
	222 000


Conclusion

Although we do not have an example for all standard WMO BUFR observation templates, it is possible to estimate the amount of BUFR data fully migrated to TDCF to about 50-60 Mbytes per day.  That agrees very well with the estimate from 2002 based on ECMWF BUFR data without quality control information included into BUFR templates.

This amount is only a fraction of the BUFR/CREX observations already available on GTS (1.2 Gbytes).  In the next few years the data volume is expecting to increase dramatically.

APPENDIX VI

COORDINATION TRACKING TABLE

ET/OI, ET/DRC, ET/WIS

RAI

a. Contacts made:

b. Coordination needed:

c. Applicable methodologies:
i. Web site
ii. Regional Plan
iii. Rapporteur/Focal points
d. Status:
e. Specific issues or problems:
RAII 

a. Contacts made:

b. Coordination needed:

c. Applicable methodologies: 

i. Web site
ii. Regional Plan
iii. Rapporteur/Focal points

d. Status:

e. Specific issues or problems:

RAIII 

a. Contacts made:

b. Coordination needed:

c. Applicable methodologies:

i. Web site
ii. Regional Plan
iii. Rapporteur/Focal points

d. Status:

e. Specific issues or problems:

RAIV 

a. Contacts made:

The chairman is also the coordinator for the GTS in RA IV.  The RA IV meeting on Planning and Implementation of the WWW in 2004 discussed migration and agreed to develop a regional approach.  Several nations are developing their national migration plans.  It was agreed to examine a possible pilot project and Belize voiced a strong desire to undertake a pilot.  There have been several follow-up discussions since then though specific planning has not yet been undertaken.  

b. Coordination needed:

c. Applicable methodologies:

i. Web site
ii. Regional Plan
iii. Rapporteur/Focal points

d. Status:

RA IV needs to further develop national plans and fold them into a regional strategy.  Specific planning on a pilot project needs to begin.

e. Specific issues or problems:

RAV 

a. Contacts made:

b. Coordination needed:

c. Applicable methodologies:

i. Web site
ii. Regional Plan
iii. Rapporteur/Focal points

d. Status:

e. Specific issues or problems:

RAVI 

a. Contacts made:

b. Coordination needed:

c. Applicable methodologies:

i. Web site
ii. Regional Plan
iii. Rapporteur/Focal points

d. Status:

e. Specific issues or problems:

Antarctica 

a. Contacts made:

b. Coordination needed:

c. Applicable methodologies:

d. Status:

e. Specific issues or problems:

CIMO 

a. Contacts made:

b. Coordination needed:

c. Applicable methodologies:

d. Status:

e. Specific issues or problems:

CAeM 

a. Contacts made:

b. Coordination needed:

c. Applicable methodologies:

d. Status:

e. Specific issues or problems:

ICAO 

a. Contacts made:

ICAO has been a regular member of both the ET on Data Representation and Codes and both migration Teams, ET and CT.  They have provided active input into the process and remain engaged.

b. Coordination needed:

Continuation of existing engagement with expansion of work with appropriate ICAO working bodies and experts to mange the evolution and implementation of migration.

c. Applicable methodologies:

i. Web site?
ii. Working bodies and experts
d. Status:

e. Specific issues or problems:

BUFR use for graphics

METAR/TAF change impacts in a highly distributed and complex system

Major user community, which is not scientifically based. 

IOC 

a. Contacts made:

b. Coordination needed:

c. Applicable methodologies:

d. Statsus:

e. Specific issues or problems:

JCOMM 

a. Contacts made:

b. Coordination needed:

c. Applicable methodologies:

d. Status:

e. Specific issues or problems:

GEO 

a. Contacts made:

b. Coordination needed:

c. Applicable methodologies:

d. Status:

e. Specific issues or problems:

HMEI 

a. Contacts made:

The Chairman has attended two HMEI member meetings and discussed migration at both.  He has also coordinated with of HMEI’s members on migration. 
b. Coordination needed:

c. Applicable methodologies:
i. Individual contacts

ii. Work through HMEI management .

d. Status:

HMEI members are ready to provide what the community needs.  Pace of change will basically be driven by the market.
e. Specific issues or problems:

Manufacturers don’t want a moving target.  It drives up development costs.  Community must strive for firm requirements as early as possible.

APPENDIX VII 

LIST OF ACRONYMS

	ACARS
	AirCraft Addressing and Reporting System

	ADS
	Astrophysics Data System (USA)

	AFWA
	Air Force Weather Agency

	AGM
	Annual Global Monitoring

	AIRS
	Advanced Infra-Red Sounder

	AMDAR
	Aircraft Meteorological Data Relay

	AMOSSG
	(ICAO) Aerodrome Meteorological Observing Systems Study Group

	AMS
	American Meteorological Society

	AMSU
	Advanced Microwave Sounding Unit

	ANC
	Air Navigation Commission (ICAO)

	ANSI
	American National Standards Institute

	API
	Application Program Interface

	APSDEU
	Asia Pacific Satellite Data Exchange and Utilization

	ASCAT
	Advanced SCATterometer

	ATOVS
	Advanced TIROS Operational Vertical Sounder

	AWIPS
	Advanced Weather Interactive Processing System

	AWC
	Aviation Weather Center

	AWS
	Automatic Weather Station

	ATSR
	Along Tack Scanning Radiometer

	BUFR
	Binary Universal Form for data Representation

	CBS
	Commission for Basic Systems

	CBS-Ext.(98)
	Extraordinary session of CBS held in 1998

	CCl
	Commission for Climatology (WMO)

	CGMS
	Coordination Group for Meteorological Satellites

	CHMI
	Czech HydroMeteorological Institute

	CIMO
	Commission for Instruments and Methods of Observations

	CLM
	CLoud Mask (EUMETSAT) 

	CLAI
	CLoud Analysis Image (EUMETSAT)

	CMA
	China Meteorological Administration

	COST
	European Co-Operation in the field of Scientific and Technical research

	CREX
	Character Representation form for data EXchange

	CRM
	Clear sky Reflectance Map (EUMETSAT)

	CT
	Coordination Team

	CTH
	Cloud Top Height (EUMETSAT)

	DBCP
	Drifting Buoy Cooperation Panel

	DBMS
	Data Base Management System

	DCP
	Data Collection Platform

	DIF
	Directory Interchange Format

	DPFS
	Data Processing and Forecasting Systems

	DRT
	Data Representation Template

	DT
	Data Template

	DWD
	Deutscher Wetter Dienst

	EANPG
	European Air Navigation Planning Group

	EARS 
	EUMETSAT ATOVS Retransmission Service

	EC
	Executive Council of the WMO

	ECMWF
	European Centre for Medium-range Weather Forecast

	EGOWS
	European Group on Operational Worskstation Systems

	EOS
	Earth Observation Science

	EPA
	Environmental Protection Agency

	EPS
	Ensemble Prediction System

	ESA
	European Space Agency

	ESCAP
	United Nations Economic and Social Commission for Asia and the Pacific

	ET
	Expert Team

	ET/EDF
	Expert Team on Evolution of Data Formats

	ET/DR&C
	Expert Team on Data Representation and Codes

	EUMETNET
	European Meteorological Networks

	EUMETSAT
	EUropean organisation for the exploitation of METeorological SATellites

	FIR
	FIRe Detection Product (EUMETSAT)

	FIR
	Flight Information Region

	FNMOC
	Fleet Numerical Meteorology and Oceanography Centre

	FORTRAN
	FORmula TRANslation 

	FTP
	File Transfer Protocol

	FWIS
	Future WMO Information System

	GDPS
	Global Data Processing System

	GDT
	Grid Definition Template

	GEMS
	Global and regional Earth-system Monitoring using Satellite and in situ data

	GEO
	Group on Earth Observation

	GIF
	Graphic Interchange Format

	GIS
	Geographic Information System

	GMES
	Global Monitoring for the Environment and Security

	GOS
	Global Observing System

	GRAS
	Global RAdio occultation Sounder

	GRIB 1
	Processed data in the form of GRId-point values expressed in Binary form - GRIB Edition 1

	GRIB 2
	General Regularly distributed Information in Binary form - GRIB Edition 2

	GTS
	Global Telecommunications System

	HIRS
	HIgh Resolution infrared Sounder

	HMEI
	HydroMeteorology Equipment Industry

	HTML
	Hyper Text Markup Language

	IASI
	Infrared Atmospheric Sounding Interferometer

	ICAO
	International Civil Aviation Organisation

	ICNIRP
	International Commission on Non-Ionizing Radiation Protection

	ICT
	Implementation/Coordination Team (of CBS)

	ICT/DRC
	Implementation/Coordination Team on Data Representation and Codes 

	ID
	Identifier

	IEC
	International Electrotechnical Commission

	IEEE
	Institution of Electrical and Electronics Engineers

	IJPS
	Initial Joint Polar System

	IOC
	Intergovernmental Oceanographic Commission of UNESCO

	ISCS
	International Satellite Communications System

	ISO
	International Standards Organization

	ISS
	Information Systems and Services (OPAG of CBS)

	IUT
	Indicator of Unit of Time

	IWM
	Integrated WWW Monitoring

	JAXA
	Japan Aerospace eXploration Agency

	JCOMM
	Joint WMO/IOC Technical Commission for Oceanography and Marine Meteorology

	JMA
	Japan Meteorological Agency

	JPEG
	Joint Photographic Experts Group format

	LINUX
	Not an acronym – name of an operating system

	LZW
	Lempel-Ziv-Welch compression

	MEDS
	Marine Environment Data Service

	MHS
	Microwave Humidity Sounder

	MIP
	Migration Implementation Programme

	MPE
	Multi sensor Precipitation Estimate (EUMETSAT)

	MS/DOS
	/Disk Operating System

	MSG
	METEOSAT Second Generation

	MSS
	Message Switching System

	MTDCF
	Migration to Table Driven Code Forms

	MTN
	Main Telecommunications Network (of the GTS)

	NASA
	National Aeronautics and Space Administration

	NCDC
	National Climatic Data Centre (USA)

	NCEP
	National Centre for Environment Prediction (USA)

	NetCDF
	Network Common Data Form

	NEDEX
	North American Europe Data Exchange 

	NESDIS
	National Environmental Satellite Data and Information Service

	NMC
	National Meteorological Centre

	NMHS
	National Meteorological or Hydrological Service

	NMS
	National Meteorological Service

	NMTSG
	National Migration to TDCF Steering Group 

	NWP
	Numerical Weather Prediction

	NWS
	National Weather Service

	OI
	Operational Implementation

	OMF
	weather Observation Markup Format

	OPAG
	Open Programme Area Group (of CBS)

	OPAG-ISS
	Open Programme Area Group on Information Systems and Services

	PDT
	Product Definition Template

	PNG
	Portable Network Graphic

	PTU
	Pressure Temperature Humidity

	RA
	Regional Association (WMO)

	RASS
	Radio Acoustic Sounding System

	RDBC
	Regional Data Bank Centre

	RMTN
	Regional Meteorological Telecommunication Network

	RSS
	Radiosonde Replacement System

	RSMC
	Regional Specialised Meteorological Centre

	RTH
	Regional Telecommunication Hub

	SADIS
	SAtellite DIStribution system for information relating to air navigation

	SGDR&C
	Sub-Group on Data Representation and Codes (CBS)

	SGML
	Standard Generalized Markup Language

	SI
	System International

	SMM
	Special MTN Monitoring

	SOOP
	Ship Of Opportunity Programme

	SST
	Sea Surface Temperature

	TAC
	Traditional Alphanumeric Codes

	TC
	Typhoon Committee

	TCP
	Tropical Cyclone Programme

	TCP/IP
	Transport Control Protocol/Internet Protocol

	TDCF
	Table Driven Code Form

	TDL
	Techniques Development Laboratory

	THORPEX
	The Observing system Research and Predictability EXperiment

	TIFF
	Tagged Image File Format

	TIGGE
	Thorpex Interactive Grand Global Ensemble

	TIROS
	Television InfraRed Observation Satellite

	TOVS
	TIROS Operational Vertical Sounder

	UGRN
	Upgrading the Global Radiosonde Network

	UKMO
	United Kingdom Meteorological Office

	UML
	Unified Modeling Language

	UNEP
	United Nations Environment Programme

	UNIX
	Not an acronym – name of an operating system

	URL
	Uniform Resource Locator

	USAP
	United States Antarctic Programme

	UTC
	Universal Time Coordinate

	UVI
	Ultra Violet Index

	VGISC
	Virtual Global Information System Centre

	VOS
	Voluntary Observing Ship

	WAFC
	World Area Forecasting Centre (ICAO)

	WAFS
	World Area Forecasting System

	WGDM
	Working Group on Data Management (CBS)

	WGMC
	Working Group on Meteorological Codes (USA)

	WGS
	Working Group on Standards

	WH
	Weather-Huffman compression

	WHO
	World Health Organization

	WIS
	WMO Information System

	WMO
	World Meteorological Organization

	WWW
	World Weather Watch

	W3C
	World Wide Web Consortium

	XBT
	eXpendable Bathy Thermograph

	XCTD
	eXpendable Conductivity Temperature Depth sensor

	XML
	eXtensible Markup Language 

	4-DVAR
	Four Dimensional VARiational Analysis
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� 13 MTN centres (Algiers, Beijing, Brasilia, Buenos Aires, Cairo, Exeter, Melbourne, Moscow, Offenbach, Prague, Sofia, Tokyo and Toulouse) were using the database procedures for maintaining their own parts of Volume C1.
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Tabelle1

		German Code Migration Schedule to BUFR

		Category		TAC		Start				Migration Complete		Remarks

						Experimental		Operational

		Common		SYNOP		Jan. 2005		Dec. 2005		2007/08		New Observation Network

				CLIMAT		2005		2006		2006

				TEMP		2005		2006		2007

				CLIMAT TEMP		2005		2006		2007

				PILOT								not relevant

		Satellite		SATOB		BUFR-Data in Operation						EUMETSAT

		Aviation		METAR		2006 ?		2008 ?		2015 ?		a) ICAO

				SPECI								b) ASDUV -

				TAF								Systems

				AMDAR		BUFR in Operation since 2000		2005 new Templates				BUFR from Data Source

				CODAR								not relevant

		Maritime		BATHY		2006 ?		2007 ?		2012 ?		Project Shiplap

				SHIP

				PILOT SHIP

				TEMP SHIP

		MISC		IAC / GRID								not relevant
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