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Errors in BUFR messages   
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________________________________________________________________

Summary and Purpose of Document
The document deals with errors and other problems 
indicated in BUFR messages.

________________________________________________________________

ACTION PROPOSED
The Expert Team is invited to discuss the content of the document 

and consider the suggested procedures for implementation.
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1. Background
The Second meeting of the IPET-DRC discussed the issue of erroneous BUFR messages [1]. It was stressed that originators of BUFR data should try as much as possible to eliminate conversion errors as well as structural errors in the BUFR messages prior to insertion of these messages onto the GTS. However, the meeting recognized that originating centres might not be able to detect certain types of errors, so it would be necessary for receiving centres and other end users to carefully perform their own validation of BUFR messages during the dual dissemination period, while the original corresponding TAC data would still be available.
2. RA VI activities 
The author of this document in the capacity of RA VI Rapporteur on MTDCF, later Chair of the Task Team on MTDCF, has tested BUFR messages received from RA VI countries prior to insertion of BUFR messages onto the GTS. Moreover, some RA VI members contacted her indicating errors and other problems detected in the already produced and disseminated BUFR messages. Consequently, the originating centres were approached on bilateral bases. In February 2011, a summary of the detected problems was included in a letter to RA VI Focal Points [2].
During the spring and summer of 2011, performance of several conversion programs has been tested on SYNOP messages, constructed or modified for this purpose, and authors of these programs were informed on the identified deficiencies.
3. Conversion of SYNOP data to BUFR  
Manual testing of the data is rather time consuming and even if carefully done, some mistakes may be overlooked. Moreover and above all, the “troublemakers in SYNOP”, e.g. trace, snow cover not continuous, sky clear, sky obscured, etc. do not appear in every sample. 
If BUFR-SYNOP data are produced by conversion from TAC data, every NMS may manage it by their own conversion program. In this case, it is sufficient to cover only the extent of the data reported by the NMS. On the other hand, if a conversion program is intended for implementation in several centres (on commercial or non-commercial bases) it should be capable to manage conversion of the whole extent of data prescribed by the B/C1 Regulations, i.e. also conversion of clouds below station level, radiation data, evaporation, etc. 
Within the submitted IPETIPETDRC-III_Doc5-1-2_2.zip, there is a BUFR template TM 308070 with detailed instruction for conversion of SYNOP data to BUFR. Text which is highlighted within the template specifies “troublemakers”, i.e. elements and conditions most often converted in erroneous way from SYNOP to BUFR. There are also three SYNOP bulletins containing hopefully sufficient variety of synoptic data to provide the chance to test the function of conversion programs. The IPET DRC meeting is invited to recommend the authors of SYNOP to BUFR conversion programs to produce corresponding data in BUFR and submit the outputs to the IPET DRC for examination.  
4. Conversion of TEMP data to BUFR  
Conversion from TAC to BUFR has more serious consequences in case of TEMP data than for SYNOP or CLIMAT data, i.e. not all required level data are reported, the order of levels is not included in descending order with pressure, the identification of time and position of the radiosonde at each level is missing, etc. Some of these deficiencies can be hardly avoided as long as the BUFR data are produced by conversion of TEMP data.

It has been noticed, however, that some centers produce TEMP Part A and TEMP Part B data in a BUFR bulletin IUKxii with the same ii, and TEMP Part C and TEMP Part D data in a BUFR bulletin IUSxii with the same ii for standard and significant levels. Even if produced by conversion from TAC data, it should be feasible to produce the sounding data in descending order with pressure in a IUSxii bulletin containing TEMP part A and C, and another IUSxii bulletin containing TEMP B and D with proper specification of the content of the bulletins in Volume C1.
