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Summary and Purpose of Document
In this document we briefly describe a scheme for BUFR data monitoring that is being built in Brazil and present some result for June 2013. The tools are freely available and the results draw a picture of BUFR migration in Region III.
_______________________________________________________________________

ACTION PROPOSED
The meeting is requested to take note of the information
DISCUSSION
Brazil is helping migration to TDCF for centres in Region III by converting automatically TAC reports received at RTH Brasilia from RIII and inserting them on the GTS. RTH Brasilia uses a commercial package to automatically generate BUFR bulletins and also to convert TAC into BUFR built in its Message Switching System.

Brazil also is providing software for BUFR encoding/decoding at no cost, a limited support, and is willing to provide and host additional BUFR training workshops if there is demand and resources for that.
At this moment a system to monitor and evaluate the amount of BUFR data received in South America GTS is being assembled. This system is needed to assure that data assimilation schemes will receive enough data if the current TAC data feeding schemes are replaced by “BUFR-only” ones.

In this document we describe briefly the tools that are being used to assemble the monitoring schemes and present some monitoring results. The tools are freely available and can be used by other member states at no cost and be useful for their own BUFR manipulation. The monitoring results are useful for the WMO assessment of TDCF migration status in Region III.

Monitoring tools
For the presented evaluations two tools are being used for BUFR decoding and visualization: MBUFRTOOLS and METVIEW. These tools can be downloaded and used by other WMO members for their own BUFR decoding and visualization solutions with no costs.

MBUFRTOOLS is a set of FORTRAN decoders developed at CPTEC/INPE. The package can be downloaded from the link: http://downloads.cptec.inpe.br/publicacoes/distribuicao.jsp and a limited support is provided through the e-mail: gadm@cptec.inpe.br

METVIEW is a visualization system that is a cooperative project between ECMWF, INPE/CPTEC and MeteoFrance. In the last year, according the cooperation between ECMWF and INPE, the software has been tailored for a better manipulation of BUFR Bulletins from GTS. This is not the common use of the tool at ECMWF, where usually it is used only to read BUFR reports that have been prepared by the ECMWF pre-processing system. Some issues are being found when one use the tool to read raw BUFR messages from the GTS. As a result the package is being improved to fit this objective. This work is not finished yet, but the tool already is useful as a general-purpose BUFR reader.
His main advantage is the graphical interface. It can be freely downloaded from https://software.ecmwf.int/wiki/display/METV/Releases and used according Apache Licensing, as stated in ECMWF´s Metview wiki documentation: https://software.ecmwf.int/wiki/display/METV/Licence
Monitoring of BUFR data availability at Region III
The main results for the monitoring can be divided in:
1) Synop BUFR observations for Region III received from RTH Brasilia
2) AWS BUFR observations for Region III received from RTH Brasilia
3) Synop/AWS BUFR observations for all regions received at RTH Brasilia
4) Conventional BUFR sounding for RIII received from RTH Brasilia 
5) Conventional BUFR sounding for all Regions received at RTH Brasilia
In this document we will show the results for the Region III data monitoring. Seems that not all BUFR data available in other regions are arriving at RTH Brasilia, and a more detailed screening will be needed.
SYNOP BUFR observations for Region III received from RTH Brasilia

For “Synop BUFR observations” we mean the “ISMx” bulletins. During June of 2013 we received these codes: ISMA; ISMB; ISMC; ISMD; ISME; ISMG; ISMH; ISMI; ISMJ; ISMK; ISML; ISMN; ISMS; ISMX and ISMZ
For example, during a monitoring period of 5 days, from 23 to 28 of June/2013 we could identify 9707 observations received with ISM BUFR bulletins for Region III. What means 1941 reports a day. In the following map we can see that we had BUFR ISM bulletins from all RIII countries with the exception of the Guyana, what needs an additional verification, RTH Brasilia has the capability from to convert all RIII TAC Synop data to BUFR TDCF bulletins, then the reason for the lacking of these data can be investigated and corrected.
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Figure 1 - ISMx observations at RIII in June/2013
AWS BUFR observations for Region III received from RTH Brasilia

For the AWS BUFR observations for Region III we mean the “ISAI01” bulletins, where we see the ~500 AWS stations from the Brazilian Meteorological Service (INMET). This dataset is not available in TAC format on the GTS, what makes the conventional data availability in Region III to be bigger in BUFR than in TAC format, since that all TAC reports received at RTH Brasilia also are being converted to BUFR.
In the map we can see that this AWS network is covering all the country, delivering hourly observations. In contrast, the conventional SYNOP network in the region provides no more than 3 or 4 observations a day.
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Figure 2 - BUFR ISAI01 data in Region III (AWS)
Conventional BUFR soundings for RA III received from RTH Brasilia 

For “conventional BUFR soundings” we mean the “IUS” and “IUK” bulletins. For these bulletins we could identify 53 stations reporting data for South America during the 5-days period from 23 to 28 of June/2013. 
This accounts for upper-air BUFR bulletins from all Region III countries, with the exception of Guyana and French Guiana, as we can see in the figure below. This lacking of TDCF data from these countries during the test period is due the lacking of correspondent TAC data, as seems to be the case for Guyana. The French Guiana case need to be investigated, as we have the TAC data but did not received the correspondent BUFR bulletin. 

Again, it is important to note that RTH Brasilia has the capability from to convert all RIII TAC TEMP data to BUFR TDCF bulletins, then the reason for the lacking of these data can be investigated and corrected.
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Figure 3 - Stations Reporting BUFR “IUS” Sounding Data in RA III
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Figure 4 - Stations Reporting BUFR “IUK” Sounding Data in RA III
Final Remarks:
The Traditional Alphanumeric Codes (TAC) from RIII bulletins TEMP, PILOT, SYNOP and CLIMAT are being converted by RTH Brasilia in BUFR format and inserted on the GTS. Additionally, the data from the network of Automatic Weather stations (AWS) of Brazilian Meteorological Service (INMET) are being reported only in BUFR format (GTS bulletins ISAI01 SBBR). As a consequence, now the Region III has more conventional data available in BUFR format than in Traditional Alphanumeric Codes.

According the monitoring results these systems are working well but the expected data from some countries were not found in our monitoring datasets. This needs an additional investigation. it is important to note that RTH Brasilia has the capability from to convert all RIII TAC data to BUFR TDCF bulletins, then the reason for the lacking of these data can be investigated and corrected. Another point that called the attention are some few stations that have coordinates unexpected coordinates and more AWS networks with data available as “ISM” bulletins but not in SYNOP TAC. All these details will require time to investigate.
Additionally the tools being used for the BUFR manipulation in Brazil are freely available and can be useful for other WMO centres. 

As a final comment we can add that the BUFR migration process is revealing to be very important for the Brazilian Meteorology. The conventional surface network system in the area has some limitations that could be solved only with the BUFR data format and automatic station network. The automated products that several local organizations are generating from these new datasets are showing the technological benefits of the solution. It is highly probable that very soon similar benefits will pop-up for other countries in the area.
