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Report by the Theme Leader in Data Representation and Metadata 

SUMMARY
	ISSUES TO BE DISCUSSED:

Status of the migration to Table Driven Code Format in RA-II
DECISIONS/ACTIONS REQUIRED:

The session will be invited to note the contents of this report on the status of the migration to Table Driven Code Format in RA-II and to consider requirements from a perspective of RA II.

REFERENCES: 
1. RA-II/WG-IOS/WIS-1/Doc.5.1;
2. Abridged final report of the fourteenth session of regional association II (Tashkent, December 2008);
3. Final Report of the Third meeting of the Inter-Programme Expert Team on Data Representation and Codes (Melbourne, September 2011);
4. Final Report of the twelfth session of CBS Management Group (Geneva, July 2011)
CONTENT OF DOCUMENT:

In accordance with the responsibility of the Theme Leader in Data Representation and Metadata noted by the fourteenth session of Regional Association II, the theme leader conducted a survey on migration status to Table Drive Code Forms (TDCFs).  This report summarizes the results of a survey on migration status of RA-II Members as of October 2011 and some important outcomes of the third meeting of the Inter-Programme Expert Team on Data Representation and Codes (IPET-DRC).
APPENDIX:

Abbreviated heading lists for SYNOP, TEMP and PILOT reports and their BUFR equivalents in the monitoring period of October 1-15, 2011    (“Appendix_Rep5.1(2).xlsx” in MS-EXCEL)



REPORT BY THE THEME LEADER IN DATA REPRESENTATION AND METADATA
1
Background of this report
The final report of the fourteenth session of Regional Association II (Tashkent, December 5-11, 2008) noted a Regional Expected Result associated with the responsibilities of the Theme Leader in Data Representation and Metadata [1].
Regional Expected Result 5(c): Assistance and advice to Members on their migration plan to an extended use of Table Driven Code Forms (TDCFs)
In accordance with this mandate, the theme leader monitors and gives technical assistance for as well as conducts survey on migration status on a regular basis.  This document summarizes the results of a survey on migration status of RA-II Members as of October 2011 and some important outcomes of the third meeting of the Inter-Programme Expert Team on Data Representation and Codes (IPET-DRC).
2
Survey on migration status as of October 2011

2.1
Method of the survey

The survey was carried out for the period of October 1 through 15, 2011.  Resources were derived from the results of Special MTN Monitoring (SMM) pre-analysis and Integrated WWW Monitoring (IWM) created by WMC Melbourne and RTH Tokyo for the same period and the station list of the Regional Basic Synoptic Networks of surface and upper-air (RBSN) compiled in October 2011.  SMM results were used for creating a list of abbreviated headings of reports in TAC and BUFR formats, and IWM results for compiling statistics on the numbers of observation stations that issue BUFR format reports.  Main steps of the survey were:
· Created a list of abbreviated headings of SYNOP, TEMP and PILOT bulletins in TAC form and equivalent ones in BUFR format received by RTH Tokyo for each observation station registered as a part of RBSN;
· Compiled statistics of migration progress in terms of the number of stations issuing BUFR reports;
· Shared the heading list to each member and asked inputs on the survey results, migration status, future plans and challenges;
· Compiled and analyzed inputs and information from members.

2.2
Migration progress in SYNOP, TEMP and PILOT reports
Abbreviated heading lists for SYNOP, TEMP and PILOT reports and their BUFR equivalents are attached to this document.  These tables list RBSN stations from which RTH Tokyo received at least one report in the survey period, heading(s) and the number of reports received for both TAC and BUFR formats.  The lists were compiled from the results of SMM pre-analysis, and have some gaps with the results of IWM, because of the difference of the coverage of two monitoring schemes.  This list is expected to be used as a summary of migration status of each reporting station as well as to be used for helping GTS operators find any discrepancies in routing table and registration to the bulletin catalogue.
Figures below show the progress in numbers of stations that issue BUFR form bulletins equivalent to SYNOP and TEMP reports over the past two years.  In the period of October 1 through 15, 2011, RTH Tokyo received at least one report of surface synoptic observation reports in BUFR form from 53 % of observation stations in RA-II registered as a part of RBSN (TAC form from 94 %), and upper air sounding reports in BUFR format from 39 % of registered stations (TAC form from 90 %).  Four BUFR reports
 equivalent to PILOT were received by RTH Tokyo in the monitoring period this year, while TAC bulletins were received from 18 stations.  It is worth mentioning that a notable progress has been made for SYNOP after November 2010, which was a milestone for completing the migration of Category 1 reports.
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Figures: number of RBSN stations in RA-II that issue surface synoptic observation (SYNOP) and upper air sounding (TEMP) reports in TAC and BUFR formats in the period of January 2010 to October 2011.
2.3
Inputs from RA-II Members

In response to the request of the theme leader, eight RA-II member countries kindly shared their status, plans and challenges on this matter.  The inputs are summarized below:

2.3.1
Hong Kong, China (September)
Hong Kong, China provided with a complete list of abbreviated headings of BUFR reports issued by the centre, including SYNOP, TEMP, SHIP, PILOT, CLIMAT, AMDAR, RADOB and Wind profiler.
2.3.2
Iran (November)
Iran reported that the organization plans to start disseminating BUFR reports from early December, 2011.  It also provided the heading list of SYNOP reports in BUFR format. 
2.3.3
Macao, China (September)
Macao, China reported that the agency started parallel dissemination of TAC and BUFR for SYNOP and CLIMAT in November 2010 in accordance with the migration plan as well as has been decoding incoming BUFR reports into the operational database.  The centre also reported the issue of the insufficient number of SHIP reports in BUFR format.

2.3.4
Nepal (September)
Nepal reported its commitment to the TDCF migration, including staff trainings for handling TDCF reports and preparation for purchasing necessary software applications.  Currently, the centre is trying to solve issues in dealing with binary files through its TCP/IP connections in collaboration with nearby RTHs.

2.3.5
Pakistan (September)
Pakistan shared a list of abbreviated headings assigned to BUFR bulletins equivalent to SYNOP, as well as reported that it is finalizing development of software for coding BUFR messages of TEMP and PILOT reports.

2.3.6
Russian Federation (September)
The national coordinator of TDCF migration of Russian Federation notified plans to start dissemination BUFR format reports:

· Surface synoptic observation reports from RTHs Novosibirsk and Khabarovsk after necessary arrangements for using template 3 07 086 instead of template 3 07 080 to report dangerous phenomena if any.  The plan includes reports issued by Mongolia.

· 
Upper-air sounding reports may happen next year after resolving issues in using template 3 09 052.

Two main obstacles in migration are communication facilities and the optimized allocation of data collection and BUFR coding firmware to observation stations and local data collection centres.

The national coordinator pointed out that BUFR data available is insufficient for data assimilation purposes required by global NWP system, while decoding BUFR data as such has not been found as a major difficulty.  He also pointed out that less attention is paid to decoding of CREX data. 

2.3.7
Thailand (September, November)
RTH Bangkok notified that it is intensively checking its TAC-BUFR conversion software and the dissemination of BUFR format reports is planned to start in December 2011 together with reports issued by Cambodia.  It also provided with a planned heading list to be used for BUFR reports in the future.

2.3.8
Uzbekistan (September)
Uzbekistan reported that Uzhydromet is not producing and disseminating TDCF reports and does not have a nearest future plan to start.  Main obstacles in migration are: 1) the need in modernization of observation stations and of system for the primary information collection enabling the automated coding in TDCF, and 2) the implementation of this migration project in coordination with other regional requirements, for which the agency is seeking the possibility of WMO’s support in the framework of Voluntary Cooperation Programme.
2.4
Findings and outcome of the survey
Despite the limited scope of the survey, some small but important progress was made in the process, including the identification of routing issues of new reports and necessary updates of bulletin catalogue, as well as the updates of the migration status and plans of several members.  The theme leader is planning to continue regular and frequent communication with members for sharing progress and issues.  Below are items identified as outcomes of the survey:

A couple of members pointed out that their main obstacle in migration is telecommunication facilities to exchange binary files rather than the coding of BUFR and/or CREX form bulletins as such.  This indicates the necessity to pursue this project hand in hand with the efforts of enhancement of communication circuits.

The theme leader notes the valuable comments from Macao, China and Russian Federation about the lack of attention to SHIP reports in BUFR format and CREX format bulletins.  In the maturing stage of migration process, an assessment of availability and usage of a broader range of TDCF reports would be useful, while there still is a long way to go in migrating basic reports, such as SYNOP, TEMP and PILOT to TDCF.
The comparison between the results from the two WWW monitoring schemes: IWM and SMM indicated some issues and limitation in monitoring TDCF reports circulated in GTS.  The results of SMM are used for monitoring TDCF reports by several parties, including WMO Secretariat and regional coordinators for migration to TDCF (the theme leader in RA-II), but the current framework of SMM does not provide adequate resources for comprehensive monitoring of migration status.  Abbreviated headings captured in SMM are limited and some of the TDCF reports are not covered by the analysis (e.g. PILOT reports in BUFR format).  Since it is resource consuming to establish and implement another framework specifically for TDCF report monitoring, SMM requirements could be refined so that they meet the needs for monitoring the status of migration to TDCF, in cooperation with the operators of various WWW monitoring.
The theme leader expects further discussion over the real benefits of TDCF observation reports for core-users, such as numerical weather prediction and climate re-analysis.  The original expectation of introducing TDCF to observational messages was to exchange them in more flexible forms that enable expression of various observations and detailed metadata for each report.  It is about time to discuss the impact of using TDCF reports, including accurate metadata and new observation outputs, such as high-resolution radiosonde data with geopotential height as the vertical coordinate.
3
Report from the Third meeting of the Inter-Programme Expert Team on Data Representation and Codes
The theme leader attended the third meeting of the Inter-Programme Expert Team on Data Representation and Codes (IPET-DRC) held in Melbourne from 20-23, September 2011, hosted by the Bureau of Meteorology of Australia.  In addition to the items for developing and maintaining the Manual on Codes, the meeting discussed TDCF migration status, including the monitoring results carried out by the WMO Secretariat, future migration plans of each member country and regional association, issues and obstacles reported by the expert team members.  This section briefly summarizes the outcomes of the meeting in the field of TDCF migration
. 
3.1
Arrangements for BUFR messages converted from TAC by a converting center

IPET-DRC-III agreed some arrangements for NMHSs where the TAC to TDCF conversion (or vice versa) of one NMHS is generated by another NMHS.  These arrangements could be included in relevant B/C regulations (the Regulations for reporting traditional observation data in Table-Driven Code Forms (TDCF): BUFR or CREX).
If TAC bulletins created by NMHS1 are converted to TDCF by NMHS2:
(a) In a BUFR (or CREX) message, Originating centre in Section 1 shall indicate NMHS2 (converting centre).

(b) In a BUFR (or CREX) message, Originating sub-centre in Section 1 shall indicate NMHS1 (producer of TAC bulletins).

(c) NMHS1 (producer of TAC bulletins) shall be specified in Common Code table C-12 as a sub-centre of the originating centre NMHS2 (converting centre).
The meeting also discussed how to assign location indicator (CCCC) in the abbreviated headings to converted bulletins and the description in WMO Publication No. 9, Volume C1 - Catalogue of Meteorological Bulletins about the conversion practice, but the regulatory handling will be taken care of by the Expert Team on WIS-GTS Operation and Implementation (ET-OI).  Discussed items were:
· Location indicator CCCC of NMHS1 (producer of TAC bulletins) should be used in the abbreviated headings of the converted bulletins
.

· The information, that the data were converted by the NMHS2, should be included in the column “remarks” of Volume C1 for each bulletin.

· In case that NMHS1 and NMHS2 belong under the zone of responsibility of two different RTHs, the WMO Secretariat should receive the required Advanced Notification from the RTH of the NMHS1 (producer of TAC bulletins).

The theme leader will monitor agreed international arrangements for converted bulletins and would be willing to provide consultations to RTHs that provide TAC/BUFR conversion function to centres in their responsibility area.
3.2
Instructional materials for TAC/BUFR conversion

A large part of BUFR messages are generated by converting equivalent TAC reports.  In the conversion process, errors often creep into BUFR messages.  IPET-DRC discussed the measures for minimizing these errors available to TAC/BUFR conversion software developers.

One of the expert team members, Dr Eva Červená, prepared a detailed guide for developers of SYNOP/BUFR (template TM 308070) conversion software.  This guide indicates common “trouble makers” of BUFR messages converted from SYNOP to arouse special attention to these elements.  She also provided TAC messages that include various patterns as test materials of conversion software.  The guide and test messages are available on a WMO website at http://www.wmo.int/pages/prog/www/ISS/Meetings/IPET-DRC_Melbourne2011/IPET-DRC_DocPlan.html (under agenda item 5.1.2(2)).  It is strongly recommended that developers try converting these test messages to make sure the software performs accurate conversion before they start creating real BUFR messages and feed them into GTS.

Besides self-checking, developers are also welcome to contact the theme leader of data representation and metadata for validation of BUFR reports before feeding them into GTS.
3.3
Table Driven Data Representation for Operational Aeronautical Meteorological Information

The meeting was reported about the plan for the migration to TDCF for operational aeronautical meteorological information by an expert of EUROCONTROL.  He explained the three-level scheme summarized below:

	Level
	
	Future custodian

	Logical Data Model
	information requirements

Weather Information Exchange Model (WXXM)
	ICAO

	Physical Data Model(s)
	representation scheme 

WMO METAR/SPECI/TAF/SIGMET are an example of physical data model, which are planned to be replaced by XML/GML
	WMO

	Metadata profile(s)
	A conjoint profile(s) developed by aviation industry bodies and more generally based organizations, such as ISO and OGC.
	The OGC Aviation Domain Working Group


EUROCONTROL and ICAO showed migration schedule as follows.
	November 2013:
	states are able to use XML/GML physical layer scheme

	November 2016:
	states should move to the new scheme

	November 2019:
	states will have to use XML/GML for the physical layer and should be using the full scheme including WXXM and the metadata profile

	November 2022:
	all states will have fully converted


In this scheme, the role of WMO would be to manage and evolve the formats used for the physical formatting in response to requirements coming from ICAO, which would entail custodianship of the XML/GML representation in the future.  The Management Group of the Commission for Basic Systems organized a new Task Team on Aviation XML
 to look after the physical layer of aviation data in the new XML/GML format, and the WMO Secretariat informed that the middle of 2012 was the target date for the completion of this work.  The first meeting is planned from November 29 to December 1, 2011 at WMO headquarters, Geneva.  It is expected that outcomes of the task team are feed back to RA-II community in a timely manner.
Although the Commission for Basic Systems has not officially withdrawn its migration plan of aviation data to BUFR, I would suggest that RA-II members suspend migration of Category 3: aviation data (METAR/SPECI/TAF) to BUFR so that they can avoid confusion involved in migration among three data formats of TAC, BUFR and proposed XML/GML by ICAO.
___________



























� Abbreviated headings were T1T2A1A2=IUJN, CCCC=DEMS, not available in the headings list because SMM for BUFR upper-air bulletins covers only T1T2A1=IUS.


�  The meeting’s final report [2] is available on WMO website at: �HYPERLINK "http://www.wmo.int/pages/prog/www/ISS/Meetings/IPET-DRC_Melbourne2011/Report/Report_IPETDRC-III_Melbourne2011.doc"��http://www.wmo.int/pages/prog/www/ISS/Meetings/IPET-DRC_Melbourne2011/Report/Report_IPETDRC-III_Melbourne2011.doc�.  The migration to TDCF was discussed under agenda item 5.


� [2] item 5.1.2: “Arrangements for step-by-step migration by zones.”


� The meeting had a negative view on this suggestion, because abbreviated headings are not more than an envelope of messages and there should be flexibility in making arrangements for converted bulletins among centres involved.  In RA-II area, RTH Jeddah issues BUFR messages with the location indicator of OEJD for observation stations of Kuwait, Bahrain, Qatar, UAE, Oman and Yemen, for example.


� [2] item 5.1.3: “Errors in BUFR messages (zip file).”


� [2] item 5.2: “Migration in aeronautical services.”


� [3] item 3.3.2: “Enhancement of OPAG-ISS working structure.”





