MIGRATION GUIDANCE

INTRODUCTION - BACKGROUND
1. The way meteorological data is represented is vital for all meteorological and climate applications.  The basic data, especially the meteorological and ocean observations are the raw material for the production work of all the NMHSs.  The choice of a data representation system for real time exchange and processing has to take into account operational constraints.  The constraints of operational meteorology have obviously evolved substantially during the last 50 years.  Today, there are more automation, more computer processing, and higher bandwidth for data exchange.  The exchanges are required more frequently and with new parameters, with higher resolution in time and space and with higher accuracy.  The solution is a new data representation system which offers expandability (ability to add easily new parameters, to change accuracy), self description (auto description of content), flexibility (ability to vary the content), sustainability (old archives readable) and compression (for binary digital exchange).  The Table Driven Code Forms (TDCFs), like BUFR, CREX and GRIB 2, offer these features.
2. The systematic passing of metadata including geographical coordinates (latitude, longitude, height) in every report, which is easily performed with the TDCFs, would alleviate the notorious problem of wrong coordinates for a station.  The reliability of binary data transmission leads to expectation for an increase in data quality and data quantity received in meteorological centres.  More data and of better quality will lead to better data assimilation, and consequently the generation of better products by data processing centres leading to better forecasts and better climate studies.  For real time operational automatic data exchanges between NMHSs, TDCFs are the only viable data representation systems, as repeated by CBS and Congress.  For example, if an NMHS does not migrate to decode incoming TDCF, it may miss the acquisition of high resolution sounding reports necessary to feed data assimilation for high resolution models, or any other useful observations coded in BUFR.  By migrating to TDCFs every NMHS, with more data of better quality will therefore deliver better products and increase quality of applications.  Delaying the migration will hamper that progress.
3. The final goal is that ultimately all observations be exchanged in BUFR (which offers more features than CREX, e.g. quality flags, associated values, packing).  For some countries, however, CREX can be an interim solution.  CBS defined constraints for the Migration to Table Driven Codes BUFR/CREX.  CBS requested that it should be a smooth transition without negative impacts on the World Weather Watch operations, not all at once, but progressive and voluntarily, by country or producer, by data type and even by station or platform.  The WMO International plan for the migration takes into account these principles.  The basic principles of the international plan are:

– The plan should allow for every WMO member to migrate.

– All WMO Member states should have the freedom to “switch” international transmission to BUFR (or CREX) when they need and when they are ready to do so.

– The data producer, not the user, is the initiator of the migration process. 

– The migration would be a long-term process with considerable flexibility. 

4. The migration requires that every country develop a national migration plan following the WMO international plan and then implement the required actions (including national training).  The first action, if the NMC is automated, is to implement a universal BUFR/CREX decoder.  
5. The last Congress noted with satisfaction the continuous development of the WMO Table-Driven Code Forms (TDCFs) FM 92 GRIB Edition 2, FM 94 BUFR and FM 95 CREX, in response to new and evolving requirements.  However, Congress noted the slow implementation of the migration to TDCFs, which began on 2 November 2005; it supported the initiative taken by CBS to increase the awareness of the benefit of the migration by the NMHSs.  Congress urged all WMO Members and regional associations, with CBS guidance, to develop and implement plans for the migration as soon as feasible to meet the requirements of the rapidly evolving science and technology, including new observing systems’ capabilities.  Congress expressed appreciation that ECMWF and some WMO Members made encoding/decoding software available free of charge for WMO Members, including some remote assistance.
6. The intention of this present document is to help directors and managers of NMHS to understand the necessity, the implications and the steps to develop a policy, a strategy and a National Plan for the Migration to TDCFs.  For more information on TDCFs, it is advisable to consult the WMO web site at:
http://www.wmo.int/pages/prog/www/WMOCodes.html
and for specific information on the Migration to TDCF at:

http://www.wmo.int/pages/prog/www/WMOCodes/MigrationInfoDocum.html.  
MIGRATION: WHAT ARE THE KEYS TO SUCCESS? 

Straight to BUFR or CREX first?
Migration to TDCF will go with automation (for BUFR).  However some countries have opted as an intermediate step to migrate to CREX (e.g. in East and West Africa).  CREX is the image of BUFR in characters.  CREX offers the same features as BUFR: expandability (ability to add easily new parameters, to change accuracy), self description (auto description of content), flexibility (ability to vary the content) and sustainability (old archives readable).  CREX is in characters, and therefore humans can directly read and write messages in CREX.  However, CREX has no explicit compression scheme and therefore is not appropriate at all for bulky data like satellite reports.  BUFR and CREX are quite similar, the difference being that CREX is easier for human encoders/decoders where computers are not available or telecommunications are inadequate.  CREX could be an interim step for the migration.  If there is a need to encode more data, meta-data, without having binary telecommunication capability, then the use of CREX is the answer; but then, observers need to be trained, as well as national users, and national data processing must be adapted.  This choice has to be carefully planned within the strategy leading to a national migration plan.  If a country is fully automated or envisage to enhance its processing to full automation, and binary transmission is or will be soon operational, migrating to BUFR should be the first direct step.  
What is needed?
Migration cannot be undertaken without: 

-management commitment

–careful planning

–training

–some resources:

•competent staff

•financial

•international cooperation (grouping for projects)

•international assistance (if possible and offered)
What actions are expected from all WMO Member states?
a) Define migration contact point: a National Focal Point on Codes Matters (103 only over 188 countries so far) (does your country have one?)
b) Nominate a National Steering Group on Migration to TDCF (including the National Focal point) 
c) Define a National Plan for Migration to TDCF (by or at least endorsed by the National Steering Group on Migration to TDCF and approved by the Director of NMHS) following the International Plan, found in WMO web site:
 http://www.wmo.int/pages/prog/www/WMOCodes/MigrationInfoDocum.html
Because the migration affects the whole meteorological observation data flow, it requires a lot of attention and commitment by NMHSs.  The following activities must be undertaken and the outcome listed in the National Plan, which must be implemented:

1. Analyze and identify impacts of migration on national operation
2. Identify some necessary (but usually limited) financial and staff resources
3. Define and run a National Training Programme on TDCF
4. Define and perform software adjustments (preparatory corrective actions at National Centres to avoid missing incoming data):

First step: Process incoming BUFR/CREX bulletins in Message Switching System
Second step: Introduce BUFR/CREX processing with decoder in processing chain: reception, decoding, display, archiving

5.
Implement encoding:
First step: Introduce BUFR/CREX encoder for the concerned data type (imply there testing and checking format) at concentration site (national level) or/and (only if feasible) at observation platform(s) 
Second step: Transmit BUFR/CREX Bulletins (with proper headers after notification to WMO Secretariat – See procedures in Appendix) 
ISSUES:

1) The migration is not a drastic brutal change, as it was previously the case when Traditional Alphanumeric Codes (TAC) where modified, but it is slow and smooth with dual dissemination (i.e. TAC and BUFR reports of the same observations are sent in parallel for a while).  

2) The dates in the Plan schedule (see below) are TARGET DATES.  WMO strongly recommend that Member states migrate by the end of the transition period.  Countries should plan migration targeting those dates.

3) There is a lack of understanding for the necessity of migration.

4) The initial purpose is for real-time operational international exchange only between NMHSs. 

5) There may be confusion between visualization and transport format.  The exchange process requires several steps: producing (encoding), transport, decoding, Data Base storage, visualizing, archiving.  The format used to represent data could be different for a step, if it is more efficient, however the international standard for international exchange between NMHSs should be the WMO TDCFs. 

6) There may be confusion between physical representation (or format) and envelop (structure) (e.g. XML and NetCDF are general standards for the structure and the way of defining the transmitted data, BUT standards of the physical representation within the general standard would have to be developed and agreed.   XML and Net CDF are therefore not immediate alternative to BUFR and GRIB 2.) 

7) These Issues (1 to 6) have probably slowed the start of the migration process 
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MIGRATION SCHEDULE
NOTES:


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

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

(3)
Codes in category 6 are not to be migrated.
(4)
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 means: 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 means: 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 means: 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. 

OTHER IMPORTANT POINTS AND CLARIFICATIONS
- When producers are ready, verification tests must be performed.  It is fundamental to verify the generated BUFR or CREX data, and more so if there is no dual transmission (in TAC at the same time as BUFR or CREX) for these data.  For the checking of encoded data, it is recommended to perform fully nationally the decoding first and then when it is satisfying, perform experimental bilateral exchange(s).  The bi-lateral exchange for testing could be organized in each WMO Region (contact WMO Regional Association Rapporteur on Codes or Rapporteur Data Management), or some Centres may be identified as volunteer to check other NMCs.  One can also use the ECMWF BUFR/CREX validation system:
http://www.ecmwf.int/products/data/d/check/
- To start the migration process, NMCs can convert into BUFR only after the national concentration of observation reports.  Conversion to BUFR at station level, implying automation, is not needed immediately for starting the national production in BUFR.
- If there is a real immediate need to transmit additional parameters, new data types or necessary metadata, and automation, binary processing and telecommunications are lacking, then manual coding in CREX can be an intermediate solution.
- What about TEMP and PILOT Parts A, B, C, D reports?

It was written in the CBS XIIIth 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 in this matter has been established; and this requirement has already been met in regulations for converting in BUFR or CREX: BC25-TEMP and BC20-PILOT- See:

http://www.wmo.int/pages/prog/www/WMOCodes/TemplateExamples.html  .
- Of immediate importance is the respect by WMO Members of the procedures, which must be followed to begin exchange of their migrated data.  The procedures to start the dissemination of new BUFR/CREX bulletins are listed in the Appendix.  These procedures are not new.  They have been defined for some time 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 for TDCFs (see Appendix)

- Noting that some WWW centres had not followed the allocations of abbreviated headings for BUFR bulletins available in Attachment II-5 (especially Tables C6 and C7) of the Manual on Global Telecommunication System, one should stress the need for these centres to implement Attachment II-5 (see Attachment II–5 to the Manual on the Global Telecommunication System) for BUFR and CREX bulletins to be put into the GTS.  .

APPENDIX

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/pages/prog/www/ois/Operational_Information/VolC1.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/pages/prog/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/pages/prog/www/ois/Operational_Information/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://192.91.247.60/wwwois/index.html.

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