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Migration to table-driven code forms


(Submitted by the Secretariat)

	Summary and purpose of document

This document provides information on the plan for migration to table-driven code forms (TDCF) as developed by CBS and endorsed by the Fourteenth  WMO Congress.


Information on the Migration to Table Driven Codes

1.
The Fourteenth WMO Congress supported the conclusions of CBS that table-driven code forms (TDCF), with their self-description, flexibility and expandability, were the solution to satisfy the demands of the rapidly evolving science and technology.  The table-driven code forms FM 94 BUFR and FM 95 CREX offered great advantages in comparison with the traditional alphanumeric codes (TAC) like FM 12 SYNOP and FM 35 TEMP.   The reliability of binary data transmission provides for an increase in data quality and quantity received at meteorological centres, which would lead to the generation of better products.

2.
Congress noted with satisfaction that CBS had developed a thorough plan for a WMO-wide migration to table-driven code forms (see detail in WMO web site: 

http://www.wmo.ch/web/www/documents.html#CodeTables. )

 The goal of the migration plan is the replacement of TAC for observational data exchange by the binary code BUFR.  Congress noted that the plan is ensuring a smooth transition without negative impacts on the World Weather Watch operations.  The basic principles of the plan are:

(a) The migration process is flexible.  Within the target dates defined in the plan (spanning from 2005 to 2015, depending on the data type – see Annex I), WMO Members can choose their own timetable for the migration; it is the data producer, not the user, who is the initiator of the migration process; 

(b) The use of CREX is an interim step in the migration to BUFR;

(c)
 Data users must have access to new data produced in BUFR or CREX and be able to receive data exchanged in BUFR or CREX; data users should have first priority for training; data users should implement BUFR and CREX decoders as soon as possible; dual transmission (initially in BUFR and TAC, later in BUFR and CREX) should be provided, where data users are unable to receive or process BUFR or CREX. 

3.
Congress stressed that the successful migration in developing countries would depend on capacity building.  Assistance to developing countries in the form of pilot and specific projects would be necessary for implementation of new coding procedures, new software and possibly hardware for automation.  Congress was pleased that ECMWF would make software for encoding/decoding BUFR, CREX and GRIB 1 & 2, available free of charge for WMO Members with limited remote assistance.  That software will run on UNIX, LINUX operating system; it is coded in FORTRAN language.  It also noted that several WMO Members would make their encoding/decoding software available at request.  (see AnnexII).  Congress recognized that the costs involved in the implementation of the migration plan should be compensated by the benefits to be gained, noting that the migration plan allowed sufficient time and flexibility for implementation.  It stressed that training was a fundamental prerequisite of the migration process.  It is planned to organize a training workshop on Table Driven Code Forms for East RA II and RA V countries in 2nd quarter of 2004.

4.
Congress endorsed the migration plan developed by CBS and urged every Member country to develop as soon as possible a national migration plan, derived from the international plan, with analysis of impacts, costs, solutions, sources of funding (as necessary), national training, technical planning and schedule.  Congress highlighted the complexity of the migration process and requested CBS to put in place an effective implementation/coordination mechanism for guiding, assisting and monitoring  the migration to TDCF.  A questionnaire has been sent to all countries for helping this task, and, it is hope that all will answer to it fully and carefully, for contributing to the development of the migration process. 

ANNEX I: Proposed code migration schedule

	
	Category

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

	Lists of 

Traditional code forms 


	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


	
	Schedule

	Start experi-mental exchange (3) 
	Nov. 2002 for some data (AWS SYNOP, TEMP USA)
	Current at some Centres
	2007

2002 at some Centres for AMDAR
	2005

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

	Start opera-tional 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)
METAR, SPECI, TAF and ROFOR codes require ICAO coordination and approval.  Experimental exchange may start in 2007 in line with amendment 74 to ICAO Annex 3/WMO Technical Regulations.


(2)
Category 5 codes will need to be reviewed to determine if there is a final requirement to be migrated to BUFR/CREX. If not, they will be moved to category 6.  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.

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

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

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

Relevant conditions to be satisfied before experimental exchange may start:

(a)
Corresponding BUFR/CREX-tables and templates are available;

(b)
Training of exchanging parties has been completed;

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

Relevant conditions to be satisfied before operational exchange may start:

(a)
Corresponding BUFR/CREX-tables and templates are fully validated;

(b)
Training of all concerned parties has been completed.

ANNEX II:   BUFR SOFTWARE KNOWN TO BE AVAILABLE  (November 2003)
	BUFR

SOFTWARE
	APPLICABILITY

(OPERATING SYSTEM(S))
	LANGUAGE
	SOURCE CODE
	AVAILABILITY
	SUPPORT

	ECMWF

(DECODING/ ENCODING)
	UNIX, LINUX
	FORTRAN
	YES
	INTERNET, FREE DOWNLOAD, DOCUMENTATION ON LINE

www.ecmwf.int
	· ECMWF WILL ANSWER LIMITED QUERIES BY EMAIL

· ECMWF WILL UPDATE TABLES AND MAKE NEW VERSION FOR NEW EDITION

	NCEP, USA

(DECODING/ ENCODING)
	UNIX, LINUX
	FORTRAN, C
	YES
	INTERNET, FREE DOWNLOAD, DOCUMENTATION ON LINE

www.ncep.noaa.gov /NCO/ DMQAB/Decoders/BUFRLIB
	· NCEP WILL ANSWER LIMITED QUERIES BY EMAIL

· NCEP WILL UPDATE TABLES AND MAKE NEW VERSION FOR NEW EDITION

	DWD

(DECODING/ ENCODING)
	UNIX, WINDOWS
	C++?
	NO
	AT REQUEST, AT COST (FROM 100 $ TO ????$)
	· DWD WILL ANSWER LIMITED QUERIES BY EMAIL

· DWD WILL UPDATE TABLES AND MAKE NEW VERSION FOR NEW EDITION AND NEW OS VERSION

	UKMO

(DECODING/ ENCODING)
	UNIX
	FORTRAN?
	?
	AT REQUEST FREE
	· NO SUPPORT, NOR FOLLOW UP

	MPS-SYSTEM (SLOVAKIA)

(DECODING/ ENCODING)
	WINDOWS
	C
	NO
	-DEMO VERSION FREE

-AT REQUEST, AT COST
	- SUPPORT IF PURCHASED


