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	Summary and purpose of document
This document presents information extracted from recent meetings of the ICAO World Area Forecast System Operations Group (WAFSOPSG) and the ICAO Meteorological Information Data Link Study Group (METLINKSG) that identify future requirements concerning aeronautical meteorological codes.


Action proposed

To note the contents of this information paper and to consider whether any action is required in the short term.

1. INCLUSION OF FIR OR CTA BOUNDARIES IN GRAPHICAL SIGMETtc "INCLUSION OF FIR OR CTA BOUNDARIES IN GRAPHICAL SIGMET"
1.1 Paragraph 1.2 forms an excerpt from the report of the seventh meeting of the ICAO Meteorological Information Data Link Study Group (METLINKSG) held in Montreal, Canada, 26 to 29 August 2003, related to the inclusion of FIR or CTA boundaries in graphical SIGMET.

1.1 Text from the ICAO METLINKSG/7 Meeting tc "Text from the ICAO METLINKSG/7 Meeting " \l 2
A further issue was raised concerning the domain of a SIGMET, i.e. that a SIGMET is issued corresponding to a single flight information region (FIR) or control area (CTA). The name of the FIR or CTA is contained within the alphanumeric message, however, it would not be sufficient for the name to appear in the graphical version and it was recognized that the boundary of the appropriate FIR or CTA must appear on the graphical version of the SIGMET. It was noted that the information concerning the abovementioned boundaries is contained in the individual State’s Aeronautical Information Publication (AIP). Following discussion, it was agreed that the most straightforward way to accomplish the inclusion of these boundaries was to include the appropriate information in the BUFR coded message itself to depict FIR or CTA boundaries as such information is not currently available onboard most commercial aircraft. Therefore, it was agreed that the Secretary should create draft provisions in Annex 3 to include the need for the FIR or CTA boundary to be included in the SIGMET message when issued in graphical form and to invite the World Meteorological Organization (WMO) to consider the inclusion of such boundary information in the BUFR code tables in accordance with the Working Arrangements between the International Civil Aviation Organization and the World Meteorological Organization (Doc 7475) as WMO is the organization responsible for the approval of all codes for the dissemination of meteorological data.

1.1 Conclusion tc "Conclusion " \l 2
1.1.1 It is expected that the precise format of the graphical version of a SIGMET will form a part of Amendment 74 to Annex 3 — Meteorological Service for International Air Navigation/WMO Technical Regulations (C.3.1) which is expected to become applicable in November 2007. However, under the existing provisions it is already possible for States to issue graphical SIGMET. The group may wish to consider how such boundary information might be incorporated in the BUFR code tables for graphical SIGMET.

1. USE OF THE GRIB2 CODE FOR AERONAUTICAL METEOROLOGICAL INFORMATIONtc "USE OF THE GRIB2 CODE FOR AERONAUTICAL METEOROLOGICAL INFORMATION"
1.1 Paragraph 2.2 forms an excerpt from the report of the first meeting of the ICAO World Area Forecast System Operations Group (WAFSOPSG) held in Lima, Peru, 10 to 13 November 2003, related to the use of the GRIB2 code for aeronautical meteorological information.

1.1 Text from the ICAO WAFSOPSG/1 Meeting tc "Text from the ICAO WAFSOPSG/1 Meeting " \l 2
The group noted that the use of GRIB2 had been raised by the WAFCs during informal contacts between the WAFCs and the Secretariat.  It was noted that the GRIB1 code form currently used for grid point data had been introduced as part of Amendment 70 to Annex 3 (applicable in 1996).  At that stage, it had been indicated that the GRIB1 code form would be used for the foreseeable future.

The group was aware that by Amendment 74 to Annex 3, more than ten years would have elapsed since the introduction of the GRIB1 code form within the WAFS.  It was noted that the GRIB1 code form was maintained exclusively for aviation users while the next-generation GRIB2 code form was currently used for other meteorological applications.  Furthermore, there was no room for expansion in the GRIB1 code form which could not be used for new gridded turbulence and icing products addressed above.  The group expressed interest, in principle, in the migration from the GRIB1 to GRIB2 code form; however, a cautious approach was considered necessary and it was felt that the migration should be undertaken only if its introduction would bring about benefits both for the WAFCs and WAFS users. It was noted that any change in the code form would imply costs for WAFS users since the workstation software would have to be upgraded.  It was noted that some software vendors were already in a position to provide GRIB2 decoders and the group was pleased to note that the WAFC Provider States would informally encourage these vendors to include the GRIB2 decoder as an option in all future software to be used for decoding WAFS data.

The group agreed that the issue should be further studied by the WAFCs and formulated the following conclusion:



Conclusion 1/27 —
Migration to the GRIB2 code form
That, the WAFC Provider States be invited to



a)
study the impact of migration to the GRIB2 code form within the WAFS, addressing in particular the costs and benefits for WAFCs and WAFS users; and 



b)
report the results thereof to the WAFSOPSG/2 Meeting.

1.1 Conclusion tc "Conclusion " \l 2
1.1.1 The group may wish to note that progress is being made, as described above, within the aviation community; however, firm conclusions will not be available until March 2005 (i.e. at the WAFSOPSG/2 Meeting).

1. POSSIBLE EMBEDDING OF THE WEATHER HUFFMAN CODE WITHIN THE GRIB CODEtc "POSSIBLE EMBEDDING OF THE WEATHER HUFFMAN CODE WITHIN THE GRIB CODE"
1.1 Paragraph 3.2 forms an excerpt from the report of the seventh meeting of the ICAO Meteorological Information Data Link Study Group (METLINKSG) held in Montreal, Canada, 26 to 29 August 2003, related to the possible embedding of the Weather Huffman code within the GRIB code.

1.1 Text from the ICAO METLINKSG/7 Meeting tc "Text from the ICAO METLINKSG/7 Meeting " \l 2
The group was aware of the introduction of enabling provisions in Amendment 72 to Annex 3 for the graphical depictions of SIGMET for tropical cyclones and volcanic ash using the WMO BUFR code form. This code would be used in the ground-to-ground exchange of graphical SIGMET. Some concern had been expressed, however, at the METLINKSG/6 Meeting and at the MET Divisional Meeting (2002) regarding whether this was the most appropriate code form to be used for the dissemination of graphical information to aircraft in flight. As a result, the MET Divisional Meeting (2002) had formulated Recommendation 1/9 in which ICAO were invited, in coordination with WMO, to consider what would be the most appropriate code form to use for this purpose. In forming this recommendation the meeting stressed the importance of two aspects: 



a)
taking account of the overall need for standardization, and



b)
the requirements for minimizing the bandwidth used for such dissemination of data.

The group noted the results of an assessment carried out in the United States of the relative efficiency of several codes in the representation of graphical meteorological information. The comparison had been made using a set of radar images selected which are difficult to compress and therefore it would test the various codes robustly. The codes tested were Gridded binary (GRIB-2), Binary Universal Format for the Representation of meteorological data (BUFR), Portable Network Graphics (PNG) and Weather Huffman (WH). The assessment was carried utilizing the requirement that no data could be lost under the compression techniques used and the WH code was clearly identified as being the most efficient and was capable of encompassing certain meteorological products within half the data volume of BUFR and GRIB. It was noted, however, that the efficiency of the GRIB and BUFR codes depends to a large extent on the encoding methods used. The group was informed that the difference in efficiency between the various codes was likely to have an operational impact in the case of the uplink of data to aircraft in flight.

In view of the above points the group agreed that the WMO should be invited to consider the inclusion of the WH code within the existing GRIB code as is being carried out in the case of the PNG code. In this regard, it was agreed that this matter should be brought to the attention of the relevant  WMO Commission for Basic Systems (CBS) Expert Team for its consideration. It was also agreed that Rick should make the appropriate arrangements to inform the WMO Member from the United States of the issues raised.

1.1 Conclusion tc "Conclusion " \l 2
1.1.1 The group may wish to note the above information. It is likely to be some years before such a requirement would formally exist; however, it may be expected that any utilization of the WH code would be within GRIB2. 

— END —
