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	Summary and purpose of document
A number of potential difficulties in the use of table-driven codes for the dissemination of METAR/SPECI and TAF are outlined.


Action proposed

To note the contents of this paper and to take action, as appropriate.

1
INTRODUCTION
1.1
The group will be aware that in response to Recommendation 2/5 of the ICAO MET Divisional Meeting (2002), held conjointly with the Twelfth Session of the WMO Commission for Aeronautical Meteorology (CAeM-XII), WMO developed a migration plan for the migration to the use of table-driven codes for the dissemination of METAR/SPECI and TAF. The plan indicated that such codes could be used for METAR/SPECI and TAF, in parallel with the traditional alphanumeric codes, by States in a position to do so, from 2007 with the fully operational use of table-driven codes planned from 2015.

2
MIGRATION PLAN FOR AVIATION

2.1
The ICAO European Air Navigation Planning Group (EANPG) at its forty-fifth meeting, held in Paris, 1 to 3 December 2003, formulated Conclusion 45/12 seeking guidance from ICAO in order that a uniform approach be taken globally to the migration to table-driven codes. This would enable the various ICAO Regions to plan for the migration in a systematic and consistent manner.

2.2
The task of providing the appropriate guidance as requested by the EANPG was carried out by the ICAO Secretariat with the assistance of the ICAO Aerodrome Meteorological Observing Systems Study Group (AMOSSG). This group agreed an staged outline for the migration in order to enable a consistent approach globally. The outline indicates the projected achievements in terms of the future amendment dates for Annex 3 — Meteorological Service for International Air Navigation /WMO Technical Regulations (C.3.1), given as follows:

· Amendment 74 (2007) – Provisions to allow the use of BUFR coded METAR/SPECI and TAF, in addition to alphanumeric dissemination, between States under bilateral agreement;

· Amendment 75 (2010) – Provisions for the exchange of OPMET data in the BUFR code between the International OPMET databanks in Brasilia, Brussels, Dakar (yet to be implemented), Pretoria (yet to be implemented), Toulouse, Vienna and Washington and the Regional OPMET databanks in Bangkok, Brisbane, Nadi, Singapore and Tokyo as well as the satellite distribution system for information relating to air navigation (SADIS) and international satellite communications system (ISCS) uplink sites. These provisions would be as recommended practices;

· Amendment 76 (2013) – Provisions from Amendment 75 to become standards. Provisions for all States to issue OPMET data in the BUFR code to the appropriate OPMET databank as recommended practices; and

· Amendment 77 (2016) – All provisions above to become standards.

3
POTENTIAL AMBIGUITIES IN THE CONVERSION FROM TABLE-DRIVEN CODES TO TRADITIONAL ALPHANUMERIC CODES

3.1
The EANPG at its forty-sixth meeting, held in Paris, 30 November to 2 December 2004, formulated Conclusion 46/18 in which ICAO was requested, in coordination with WMO, to develop the necessary specifications to ensure that a consistent presentation format is provided for the mapping between table-driven codes and the display of information as METAR/SPECI and TAF.

3.2
The ICAO Secretariat considered this task with the assistance of the AMOSSG at its sixth meeting held in Montreal, 11 to 14 April 2005. Details of potential ambiguities with the mapping from table-driven codes to alphanumeric presentation were provided by members of the group and it was agreed that the ICAO Secretariat would bring these issues to the attention of WMO for discussion and any appropriate action. It was noted by the group that regardless of the method of dissemination of OPMET data, the ultimate presentation of the information to users would be likely to remain in the traditional alphanumeric format for the foreseeable future.

3.3
Units of measurement and their conversion

3.3.1
It is understood that table-driven codes, and the BUFR code in particular, strictly use the standard units of measurement as defined in WMO provisions. Some of these units of measurement are not used in ICAO Annex 5 — Units of Measurement to be Used in Air and Ground Operations which specifies the requirements of units of measurement by international air navigation. The Annex  5 units are also applicable to all elements given in METAR/SPECI and TAF. These units include km/h, kt rather than m/s for wind speed, ft as well as m for the height of cloud base. For visibility, temperature and atmospheric pressure, a multiple of, or subtraction from, the base SI units are used and rounding rules are applied as described in Annex 3/WMO Technical Regulations (C‑3.1).

3.3.2
The paragraphs below outline some specific problems that require some analysis concerning the units of measurement and the reporting rules for METAR/SPECI and TAF.

Fully automatic observing systems
3.3.3
The requirements for reporting METAR/SPECI and TAF allow the manufacturers of fully automatic observing systems at aerodromes to include all of the rules for rounding and encoding in the software attached to the systems. The use of table-driven codes would allow the data to be disseminated using the more precise measured values which would place the burden of incorporating the rules for reporting on the user display systems rather than at the source of the observation. Under these assumed circumstances, it would be imperative that the associated BUFR tables do not permit any rounding of the information as this could lead to a loss of the original data values. This  would be especially apparent where conversions of units of measurement take place.

Semi-automatic and manual observing systems

3.3.4
Fully automatic systems can be reprogrammed to record information using the appropriate units of measurement as carried by the BUFR tables. This would not be so straightforward for systems involving human intervention/input for some or all of the elements of the METAR/SPECI and also for TAF. Such elements, e.g. height of cloud base, could be observed and reported in non‑SI  units and would be included in the BUFR code after the appropriate reporting rules (including  rounding) had been applied. The decoding of such BUFR encoded information at the user interface would be likely to include a double rounding of the data and thus give a different result,. as shown in the following example:

· Cloud base observed 400 ft;

· Converted and entered into BUFR code 121.92 m
· Value taken as input into user interface following unit conversion 399.99 ft
· Value decoded by user interface following application of rules 300 ft
State differences concerning the units of measurement

3.3.5
A small number of ICAO States, most noticeably States in the North American Region use non-standard units of measurement in METAR/SPECI and TAF. These units meet neither the requirements of ICAO in the reporting practices nor those of WMO for the use of standard SI  units. As an example, visibility is reported in statute miles, and States and users are made aware of this reporting practice by the list of differences filed by States and issued by ICAO. At present, all METAR and TAF from North American aerodromes are disseminated worldwide using units as described in the differences filed by the State concerned.

3.3.6
It is envisaged that the situation could change markedly following the migration to table-driven codes and that the data would be disseminated in WMO standard SI units in which case it would be the user display systems that would dictate the units of measurement used in the display of all METAR/SPECI and TAF. In other words, the result could be that all global OPMET information would be displayed using statute miles for visibility when displayed in the United States while all OPMET data originating from the United States would be displayed in standard ICAO units (m and km for visibility) when displayed elsewhere in the world.

Elements with optional requirements for the units of measurement

3.3.7
The requirements for the reporting of wind speed and height of cloud base allow for the use of two units of measurement (km/h and kts and m and ft, respectively) and at present it is the prerogative of each State to determine which unit is to be used. If the units of measurement are not specified in the BUFR code then a similar problem could exist to that described in 3.3.6 above.

4
BUFR Tables for METAR/SPECI and TAF

4.1
The group may wish to note that draft Amendment 74 to Annex 3/WMO Technical Regulations (C.3.1) contains a proposal to allow the bilateral exchange of OPMET data using table-driven codes between States/Members in a position to do so. As a consequence of this proposal it is vital that the BUFR code tables for METAR/SPECI and TAF are completed in time for the proposed applicability date of November 2007.

— END —
