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Summary and Purpose of Document
This document presents information on the encoder/decoder for the migration to Table Driven Code Forms (TDCF) available from WMO Members and a possible activity for validity confirmation of format of BUFR reports.
_______________________________________________________________________

ACTION PROPOSED
The meeting is invited to note the information on the encoder/decoder for the migration to TDCF and to update it, if needed.  The meeting is also invited to discuss an activity for validity confirmation on format of BUFR reports with a view to completing migration to TDCF of the category 1.
DISCUSSIONS
Software for migration

1.
Advanced centres have developed encoder/decoder for the migration to TDCF.  Some of those are available free of charge for WMO Members.  Information on migration software has been available from the WMO web site at;



http://www.wmo.int/pages/prog/www/WMOCodes/Software_encoder_decoder.doc

and also attached to this document for reference.
2.
The meeting will note the table on software for migration to TDCF and update it, if necessary.  In addition, the meeting will discuss whether a survey needs to be conducted to focal points for codes and data representation matters on software for migration operationally available.
Validity of BUFR reports

3.
At the last meeting of IPET-DRC (Geneva, 15 - 18 September 2009), an issue of erroneous BUFR messages, which were rejected from the WWW monitoring statistics, was reported.   By and large, the meeting was supportive to take appropriate measures for confirming validity of format of BUFR reports.
4.
Errors in BUFR reports can be categorised into three types.


Type A - Architecture level
Erroneous basic information to define architecture of a BUFR report, such as length of a BUFR report and each section, flag for existence of optional section, and replication factors, which are critical to decode a BUFR report

Type B - Attribute level
Erroneous attributes, in other words, "metadata", of observed or forecasted values, such as station ID and vertical levels of upper-air observations


Type C - Conversion level
Erroneous observed or forecasted values by incorrect algorithm or reference tables for conversion, such as tables of cloud type (0 20 012) and present weather (0 20 003), into which several TAC tables are combined
5.
Type A errors are detected by decoders, because such reports cannot be decoded correctly.  Detection of type B errors needs advanced decoders, in which error detecting systems are incorporated.  However it would be impossible to detect all the errors on this level even by advanced decoders without information on meteorological validity.
6.
BUFR needs conversions from observed or forecasted values to values in binary representation.  In general, it is difficult to detect type C errors by decoders.  Quality monitoring with NWP models would be effective instead.  Nevertheless, it would be difficult to find erroneous values that are not dealt with by NWP models, such as cloud and weather.
7.
As discussed at the last meeting, comparison between original data and encoded BUFR reports would be simple and effective for the validity confirmation.  In view of limited resources available for this activity, validity of BUFR reports in category 1 should be confirmed at first.  
8.
The meeting will discuss centre(s) that will be able to volunteer to select original TAC reports to be converted to BUFR (at least one centre) and to decode BUFR reports converted from TAC (at least two centres).  All centres that have their own encoders for the migration will be invited to preferably participate in this activity.  For encoders that make BUFR reports directly from observations, data correspond to the selected TAC data may be needed, too.
Table - Encoder/decoder available for migration to TDCF

	BUFR 
SOFTWARE
	APPLICABILITY 
(OS)
	LANGUAGE
	SOURCE CODE
	AVAILABILITY
	SUPPORT

	ECMWF

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

http://www.ecmwf.int/products/data/software/
(also CREX/GRIB 1/GRIB 2)
	· 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
http://www.nco.ncep.noaa.gov/sib/decoders/BUFRLIB/
http://www.nco.ncep.noaa.gov/pmb/codes/GRIB2/
	· LIMITED FREE TECHNICAL SUPPORT (VIA TELEPHONE, E-MAIL, ETC.)

· ONLINE REFERENCE GUIDE AT URL IN THE LEFT COLUMN (BUFR)

· IN-LINE COMMENTS (GRIB2)

	DWD

(DECODING/ ENCODING)
	UNIX, WINDOWS
	C
	NO
	AT REQUEST, AT COST 
(FROM 100 $ TO 2500$)

www.ebp.de
	· DWD WILL ANSWER LIMITED QUERIES BY EMAIL

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

	BUFR-World (DWD)
(DECODING/ ENCODING/ GUI)
	WINDOWS,
 UNIX, LINUX,
SOLARIS, …
	JAVA
	NO
	AT REQUEST, AT COST
	LIMITED SUPPORT

	UKMO

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

	BRAZIL (INPE)
	WINDOWS/UNIX
	FORTRAN
	YES
	FREE DOWNLOAD "MBUFRTOOLS" under "decoding/encoding" at

http://downloads.cptec.inpe.br/publicacoes/distribuicao.jsp
	LIMITED SUPPORT
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