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Executive Summary

The first meeting of Inter-Programme Expert Team on Data Representation and Codes was held at the headquarters of WMO from 15 to 18 September 2009.
The meeting reviewed the current status of validating the proposals on GRIB edition 2 (GRIB2), BUFR and CREX at the last Joint meeting of Coordination Team on Migration to Table Driven Code Forms (CT-MTDCF) and Expert Team on Data Representation and Codes (ET-DRC) (Geneva, 1-5 September 2008), then confirmed that BUFR/CREX template for Deep-Ocean Tsunameter Data had been validated by Australian Bureau of Meteorology (BoM) and NOAA National Data Buoy Centre (NDBC) for pre-operational use.
The meeting discussed a lot of additions and modifications to the GRIB2, BUFR and CREX tables and templates. Consequently, the meeting agreed the following proposals to be editorial amendments or pre-operational;

Hybrid height level (Item 2.3.1), METEOSAT data (Item 2.3.3), Grid Definition Template 3.90 (Item 2.3.6),


Ensemble forecast (Item 2.3.7), Specification of octet contents in BUFR Section 1(Item 3.2.1), Proposal 
for update to BUFR regulations (Item 3.2.2), Specification of octet contents in BUFR Section 1 (Item 
3.2.3), Editorial corrections of names of descriptors and addition of a Note to 0 13 155 (Item 3.3.1), Cris 
data (Item 3.3.10),
New entries to Common Code Tables (Items 3.3.5, 3.3.6, 3.3.7, 3.3.9, 3.3.16)
The Chairperson of IPET-DRC requested the members of the team that the proposals approved for validation at the meeting should be validated before the end of October 2009, taking account of required time for the Procedures for the adoption of amendments between CBS sessions, which was recommended by CBS-XIV and approved by EC-LXI.

The meeting discussed the proposals on clarification of METAR/SPECI regulations regarding usage of qualifier VC (vicinity), reporting of clouds of operational significance, and figures 88 and 99 for runway designator DRDR, and approved the proposals as editorial in view of the fact that those had been fully endorsed by ICAO representative.

The meeting noted that current status of migration to TDCF derived from the WWW Monitoring exercises conducted in October 2008, January, April and July 2009, which showed:

The number of stations, for which BUFR surface and upper-air data were expected or received, is 818 out of 
the 4339 RBSN surface stations (19 per cent) and 245 out of the 794 RBSN upper-air stations (31 per cent), 
respectively.
The meeting was informed of the result of a survey regarding the migration by zones of responsibility of MTN centres and RTHs conducted by the Secretariat last year.  In view of insufficient replies to the survey, the meeting requested the Secretariat to invite the WMO Members or the WMO focal points for codes and data representation matters:
   -
To confirm or inform of the designation of WMO focal points for codes and data representation matters

   -
To provide information on the national migration plans of their countries
The meeting noted the plan for publication of the Manual on Codes in electronic form.  In view of the difficulty in translating technical terms in the Manual into languages to be officially published, the meeting invited WMO Members to prepare technical terms in languages to be published where it was possible.
The meeting was informed of progress in developing database for GRIB2, BUFR and CREX tables in the Secretariat for use by automated processing systems, which was requested by the last Joint meeting of CT-MTDCF and ET-DRC, and encouraged the Secretariat to make the TDCF tables in electronic forms available to the WMO Members.

The meeting discussed the possibility and feasibility of observation practice elements of the Manual on Codes to be identified and passed to OPAG-IOS for inclusion in observing standards documentation by July 2010.  This was tasked by the tenth session of CBS Management Group (Geneva, 24-26 June 2009). The Chairperson of IPET-DRC concluded the plan could be achieved, provided cooperation from IOS side in identifying observation practices in the Manual was available.
The meeting was presented the three-level Modelling of WMO data products based on BUFR/CREX tables.  In view of the IPET-DRC tasked to review and clarify the WMO data representations, in collaboration with the Inter-Programme Expert Team on Metadata and Data Interoperability (IPET-MDI), the Chairperson planned to invite the members of the team to provide comments/contributions on the three-level Modelling, and in a more general way on the development of a WMO conceptual model of data representation.
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FIRST MEETING OF THE INTER-PROGRAMME EXPERT TEAM

ON DATA REPRESENTATION AND CODES

(Geneva, 15-18 September 2009)

1.     ORGANIZATION OF THE MEETING

1.1
Opening of the meeting

1.1.1
The fist meeting of the Inter-Programme Expert Team on Data Representation and Codes (IPET-DRC) was held at the headquarters of WMO from 15 to 18 September 2009 under the chairmanship of Dr Simon Elliott, Chair of the IPET-DRC.

1.1.2
On behalf of Mr Michel Jarraud, Secretary-General of WMO, Mr Pierre Kerhervé, Chief of the Data Representation, Metadata and Monitoring Division of the WIS Branch, welcomed the participants.

1.1.3
Mr P. Kerhervé noted that the fourteenth session of CBS established an Inter-Programme Expert Team on Data Representation and Codes replacing the former Expert Team on Data Representation and Codes. This addition of the word “Inter-Programme” is the recognition of the fact that the expert team has contributed and will continue contributing to all WMO Programmes, and that all WMO Programmes are more and more benefiting from the results of the activities of the expert team within the framework of the WMO Information System. 

1.1.4
Mr P. Kerhervé noted the important number of documents submitted to the meeting. A large part of these documents was related to additions and modifications to the Table-Driven Code Forms (TDCF) (BUFR, CREX and GRIB) required by the WMO Programmes.

1.1.5
The sixty-first session of the Executive Council endorsed the recommendation of CBS to revise the procedures to be used for the adoption of amendments to the Manual on Codes. In addition to the fast track procedure and the procedure for adoption during CBS sessions, a new procedure makes it possible to adopt amendments between CBS sessions. Mr P. Kerhervé noted that it was therefore possible to amend the Manual on Codes every year, instead of every two years, and it was possible to satisfy more quickly the requirements of the WMO Programmes in terms of data representation and codes.

1.1.6
The sixty-first session of the Executive Council noted the continued slow progress in the migration to TDCF and recognized that some Members were having difficulty making the transition, but that there was a significant increase in the development of national Migration Plans that should lead to a significant increase of BUFR data exchange. The meeting is invited to review the status of the migration to TDCF.

1.2
Approval of the agenda

The meeting agreed on the agenda reproduced at the beginning of the report.  The list of participants is given in Annex to this paragraph.

2.     GRIB

2.1
Status of proposals at the last Joint meeting of CT-MTDCF and ET-DRC

At the Joint meeting of the Coordination Team on Migration to Table Driven Code Forms (CT-MTDCF) and Expert Team on Data Representation and Codes (ET-DRC), held in Geneva from 1 to 5 September 2008, some of proposals on GRIB Edition 2 (GRIB2) were agreed to submit to the 14th Session of the Commission for Basic Systems (CBS-XIV) (Dubrovnik, 25 March - 2 April 2009) for approval, provided that validations of the proposals would be completed before the CBS Session.

Some of proposals on GRIB2 above were not submitted to the CBS-XIV as a result of delay of validations as well as those approved for validation at the Joint meeting.

The meeting reviewed and update the status of validations on those proposals as Annex to this paragraph.  Dr Luis Kornblueh of Max-Planck-Institute for Meteorology, who proposed some of Grid Definition Templates (GDTs) at the Joint meeting, informed the meeting that the patent for "CCSDS szip" pertaining to GRIB2 new compression method had been effectively deleted and the Institute was accelerating preparation for validation of proposed GDTs.
Dr Simon Elliott, the Chairperson of IPET-DRC, expressed a concern on the progress of validations and encouraged members of the Team to participate in the validation activity.

2.2
Common features of GRIB

2.2.1
Hybrid height levels in GRIB edition 1

The Australian Bureau of meteorology (BoM) has recently implemented a version of the UK unified model, which need to encode the model’s hybrid height levels in GRIB edition 1.  In view of the CBS Ext. (1998) recommendation to freeze GRIB edition 1 and promoting migration to GRIB2, the meeting agreed not to change the note to GRIB edition 1.

2.3
Additions and modifications of GRIB2 Templates and tables

2.3.1
Hybrid height levels (Pre-operational)

In the context of the SRNWP (Short-Range Numerical Weather Prediction) Interoperability project, the ECMWF needs to represent in GRIB2 hybrid height levels as opposed to hybrid levels usually (there is no explicit definition) interpreted as hybrid sigma levels.  It was discussed to add a new entry 118 for hybrid height level along with modification of the existing entry 105 to hybrid pressure level in the GRIB2 Code table 4.5.  However, the meeting reached the conclusion to add a new entry 118 for hybrid height level and 119 for hybrid pressure level, and also to introduce two new notes for each entry as Annex to this paragraph.

2.3.2
Proposal for update to GRIB2 Tables (for validation)

Mr Jeff Ator proposed entries in Product Discipline 0 - Meteorological products, parameter category 6: cloud and Product Discipline 0 - Meteorological products, parameter category 16: Forecast radar imagery in GRIB2 Code table 4.2 as Annex to this document.  The meeting felt that inconsistency on the units for radar observation should be corrected and approved the proposal with a note to be added under the parameter category 16 and the Note (6) to the Common Code Table C-6 to be corrected as Annex to this paragraph.

2.3.3
Additional code table entries for METEOSAT data (Pre-operational)

In response to evolving user requirements, EUMETSAT has enhanced its atmospheric divergence product encoded in GRIB2.  In order to make the data available as quickly as possible, local code table entries will be used in the short term.  A product containing aerosol data over sea has also been developed and will be encoded in GRIB2.  Hence the EUMETSAT requested new entries in Code Table 4.2, Product Discipline 3 – Space products, parameter category 1: quantitative products as Annex to this paragraph.  The meeting approved it for pre-operational.  It was informed that ECMWF would take the initiative and propose a generic method in GRIB2 for the association of quality information (and possible other associated information) and EUMETSAT could support the validation.
2.3.4
Coding of synthetic satellite data in GRIB2 (for validation)

The Deutscher Wetterdienst (DWD) operates regional numerical forecast models (COSMO) which produce synthetic satellite images using the RTTOV package.  As the satellite template PDT 4.31 does only fit for observations, missing the forecast time information, which is able to encode with PDT 4.0.  Ms Sibylle Krebber proposed to add a new template for simulated satellite data, which is a combination of PDT 4.0 and PDT 4.31 as well as new parameters in Code table 4.2 as Annex to this paragraph.

2.3.5
Some suspicious disunity within the documentations of TDCF

The China Meteorological Administration (CMA) are doing the study and translation of the TDCF documentations into Chinese for better understanding and usage, including the TCDF operational codes, the recent additions (confirmed, awaiting validation, or valid for pre-operational implementation) and templates and regulations.  Ms Zhao Fang informed the meeting of some suspicious disunity within the above documentations the CMA found during the study.  The meeting thanked Ms Zhao and agreed to correct the Product Definition Template 4.46 proposed for validation as Annex to this paragraph.

2.3.6
Clarification needed for GDT 3.90 Template in GRIB2 (editorial)

The X, Y coordinate system used in template 3.90 (and only in template 3.90) is not clearly defined.  This has become apparent after discovering that different users have interpreted it differently.  The only operational examples seen at UK Met Office (UKMO) to date are files provided by EUMETSAT for the MSG MPEF program so the template is not yet in widespread use.  In view of this, Mr Richard Weedon (UKMO) suggested clarification of Manual on Codes in this respect.  The meeting agreed to include reference to a CGMS document in the Manual on Codes.  During the meeting, Dr Elliott on behalf of EUMETSAT kindly offered to develop a Grid Definition Template for GRIB2 relating directly to the specifications used in the CGMS document.
2.3.7
Proposal for update to GRIB2 Tables (pre-operational after quick validation)

Mr Yves Pelletier proposed new GRIB2 parameters within Code Tables 4.3 and 4.6.  These proposals allow for better specification of bias-corrected ensemble forecasts and multi-model ensembles in GRIB2.  This will improve the description of data exchanged by Canada and the USA in the North American Ensemble Forecast System (NAEFS), and of the data contributed by Canada to the TIGGE archives.  The CMC of Canada and NCEP of USA agreed to implement quick validation; therefore the meeting approved its pre-operational implementation as Annex to this paragraph after the quick validation complete.

2.3.8
Proposal for update to GRIB2 Tables - Fire weather products (for validation)

The NCEP Storm Prediction Centre (SPC) will begin disseminating Fire Weather Outlook National Digital Forecast Database GRIB2 products for days 1, 2, and 3.  In order to represent the fire weather products appropriately, Ms Michelle Mainelli proposed new category and parameters in the category within Code Table 4.2, Product discipline 2: land surface products.  The meeting discussed the names and units of the elements and felt that names should be sought to appropriately represent the products and therefore the proposal was approved for validation.  The original proposal is available in the Annex to this paragraph.  During the discussion, the meeting felt necessity of "definition column" in the tables of TDCFs.

2.3.9
Proposal for update to GRIB2 Tables - Model level (for validation)
Ms Mainelli proposed a parameter in Code table 4.5 to distinguish the parameter between two model levels based on the requirement from NCEP/Environmental Modeling Centre (EMC).  The meeting agreed that more discussion is needed on this proposal.  Original proposal is available in the Annex to this paragraph.

2.3.10
New GRIB2 table entries for WAFS data (for validation)

During the past year, the UKMO has worked with the NWS/NCEP to define several new GRIB2 table entries for use with WAFS.  The UKMO, in consultation with the NCEP, has identified that a more accurate description of the method of calculating the data for certain ‘Hazard’ parameters, namely icing, turbulence and cumulonimbus parameters, is needed.  Hence Mr Weedon proposed additional GRIB2 table is as Annex to this paragraph for validation.  Experimental exchange of products using these new entries is expected to begin shortly.

3.     BUFR AND CREX

3.1
Status of proposals at the last Joint meeting of CT-MTDCF and ET-DRC

At the Joint meeting of the Coordination Team on Migration to Table Driven Code Forms (CT-MTDCF) and Expert Team on Data Representation and Codes (ET-DRC), held in Geneva from 1 to 5 September 2008, some of proposals on BUFR and CREX were agreed to submit to the 14th Session of the Commission for Basic Systems (CBS-XIV) for approval, provided that validations of the proposals would be completed before the CBS Session.

Some of proposals on BUFR and CREX above were not submitted to the CBS-XIV as a result of delay of validations as well as those approved for validation at the Joint meeting.

The meeting reviewed and update the status of validations on those proposals as Annex to this paragraph.

3.2
Common feature

3.2.1
Specification of octet contents in BUFR Section 1 (editorial)

In some BUFR messages (edition 4), Section 1 contains octet 23 (or even octets 23 and 24) being set to zero.  This was caused by misinterpretation of the current text of Specifications of octet contents, BUFR Section 1.  Thus, Dr Eva Červená drafted a proposal with Mr Brian Barwell of UKMO to amend the text.  The meeting discussed the expression of the draft carefully and approved the proposal with minor modifications as Annex to this paragraph.

3.2.2
Proposal for update to BUFR regulations (editorial)
A software developer within the NWS/NCEP recently noted an error in BUFR Regulation 94.6.3, Note (2), (v) pertaining to data compression.  The regulation as currently written says:

(v) Actual values, V, other than character values, will then be obtained as:

       V = R + Ro + I, where R = table reference value, Ro = local reference value, I = increment

Mr Jeff Ator proposed a modification of the regulation to correctly reflect the relationship between these values.  The meeting realized that this Note was written in relation to data compression by BUFR and not a mistake, but agreed to clarify the Note as Annex to this paragraph.
3.2.3
Specification of octet contents in BUFR Section 1

When encoding has been only with elements from the global master tables and no local element has been used, the satellite applications team at the UK Met Office has been encoding the local version as 0.  However a number of complaints have arrived from other centres saying that it should be set to 255.  Note (2) under section 1 in the WMO manual states: “— Local tables shall define those parts of the master table which are reserved for local use, thus version numbers of local tables may be changed at will by the originating centre.”  In view of this, Mr Stan Kellett requested the meeting to consider modification of the Note or other additional note.  The meeting agreed zero should be used if local table was not used in a BUFR message as Annex to this paragraph.
3.2.4
Specification of multiple instruments contributing to a single measurement

As new methods are developed for the derivation of meteorological data, it is increasingly common for information to be derived from multiple instruments.  As an example, atmospheric motion vectors can be derived by comparing images from similar instruments on different platforms in complementary orbits.  In order for these data to be properly categorized and processed it is necessary to identify the instruments used in their derivation in a simple and unambiguous manner.  This is not trivial with the current encoding practice.  After considerable discussion, Dr Elliott suggested a code table (Common Code Table C-5 with virtual satellite identifiers) to be used for satellite data as a short term solution and a standard mechanism to address the representation of such data was left for a future work of the team.

3.3
Addition and modification of BUFR/CREX tables

3.3.1
Editorial corrections of names of descriptors and addition of a Note to 0 13 155 (editorial)

Dr Červená proposed several editorial corrections on names of descriptors and addition of a Note to 0 13 155.  Some of those were requested by the WIGOS Pilot Project for AMDAR (De Bilt, 10-12 Feb. 2009).  The meeting approved the proposal with a minor modification as Annex to this paragraph.

3.3.2
Update from JCOMM on developments for BUFR templates: New XBT template and queries about a revised VOS template

JCOMM reported progress in its work relating to Table Driven Code Forms (TDCFs) since the last Joint meeting of the CT-MTDCF and ET-DRC.

The Ship Observations Team (SOT) of JCOMM had a meeting of VOS experts to discuss the development of a new template to capture the new metadata and resolved the issues.  However, JCOMM requested the IPET-DRC to clarify a number of points and make suggestions.

The meeting discussed the points on VOS template, BUOY and WAVE templates (Item c below), and B/C 10 Regulations (item k below) requested to clarify and suggested as follows.
a) Issue was raised regarding the units between Celsius and Kelvin: The group agreed that an additional descriptor for Celsius was not recommended.  Sufficient precision could be achieved with descriptor 0 12 101 which was already in the template.

b) Issue with Celsius – there was a request to distinguish in the reporting whether original measurement was in Celsius or Kelvin; however, it was not necessary.

c) Section 4 of proposal – Question 1: JCOMM requested a new sequence for the template for buoy data including directional and non-directional wave data: The following was recommended:

> Sequence remain “as is” in proposal with assignment of 3 06 032
> It is not possible to replace 3 06 004 by 3 06 032 inside 3 15 002 as it is already operational.  It was proposed to add 3 15 006 as an alternative to 3 15 002 having 3 06 004 replaced by 3 06 032 for validation.  
3 06 032 and 3 15 006 are included in the Annex to this paragraph.

d) Question regarding Cloud requirement:  It was recommend to use 0 20 010 as the Cloud cover (total) in % instead of creating a new descriptor Total cloud cover (Oktas).  The 0 20 010 descriptor was already widely used for cloud cover – creating a new descriptor could create confusion or annoyance.
e) Question regarding wind measurements: The proposal asked for the precision to aim for 0.01 m/s. Currently in FM13, the precision was set as 1 knot or 1 m/s.  Scale 1 was sufficient for this representation and it was also used in template 3 07 080 which was intended for migration of FM12 SYNOP.
 f) Flag Table 0 02 002 did capture all required types of wind measurement.
g) Question regarding wind indicator: An option already existed to express whether the wind was estimated or measured.  If bit 1 was set = 0, implied the wind was estimated.  Refer to Flag Table: 0 02 002.
h) SST – Refer to a) above

i) JCOMM would need to specify requirement for ice type free text.
j) JCOMM would like to include full text of SYNOP SHIP in BUFR message.  It was not advised to do this permanently.
k)
Although “B/C10 Regulations for reporting SHIP data in TDCF” are based on TM 308009, they are quite suitable to provide guidance for reporting data from VOS stations, described by TM 308014. Apart from the extensive usage of delayed replications, in particular short delayed replications in TM 308014, these two templates are quite similar.

Based on the feedback that was received from the IPET-DRC, a new VOS (SHIP) templates now being drafted, and the VOS experts, along with the JCOMM Task Team on Table Driven Codes will prepare a draft for review by November 2009.

A new template (version 6.5) for XBT platforms was proposed by JCOMM.  The new template included more metadata than the previous template based on the requirements defined by the Meta-T Pilot project.

The meeting reviewed the XBT template in detail and suggested minor modification to the XBT template so that reference of sensor height with sea level could be made.  During the meeting, the JCOMM Representative updated the XBT template accordingly.  The meeting approved the XBT template for validation as Annex to this paragraph.

3.3.3
BUFR descriptors required by Recommendation 6.1/2 (CBS-XIV) (for validation)
14th Session of the Commission for Basic Systems (Dubrovnik, Croatia, 25 March to 2 April 2009) reviewed the Functional Specifications for Automatic Weather Stations and adopted draft Recommendation 6.1/2 (CBS-XIV). The Commission requested the OPAG-ISS to develop BUFR descriptors for all the variables listed in the “Functional Specifications for Automatic Weather Stations” as included in the Annex to this document.  In view of the above Recommendation, Dr Eva Červená proposed several new BUFR/CREX descriptors considering comments from some other experts as Annex to this paragraph for validation.  The validation will be lead by ET-AWS, which will have next meeting in February or March 2010.  The meeting also invited the ET AWS to examine carefully all suggestions and proposals that are included in a concise form in the “Revised Annex to Recommendation 6.1/2 (CBS-XIV) of September 2009” in the Annex to this paragraph and in more detail in document IPET-DRC/Doc 3.3(3).

3.3.4
A proposal for Universal BUFR template for representation of Lightning data Formulated in June 2009 (for validation)
As part of the Public Weather Services, the UK Met Office have provided a GTS Long range lightning message from the 1940s in the form old SFLOC messages which covered an area of 40W to 40E, 30 N to 70N.  The code was declared obsolete, as it no longer reflected the accuracy obtainable by modern systems. A replacement was sought as there was not a suitable alternative available.  This template was discussed at the last Joint meeting of CT-MTDCF and ET-DRC, and some adjustments have been sought by UKMO as Annex to this paragraph.  The meeting thanked UKMO for their efforts on finalising this template and invited to consider some minor adjustments stated at the meeting.

3.3.5
Addition of UK Met Office sub-centres to Common Code Table C-12 (pre-operational)

A number of sub-centres of UK MetOffice were requested by UK MetOffice.  The meeting approved the proposal for pre-operational. 

3.3.6
Addition of UK Met Office sub-categories to Common Code Table C-13 (pre-operational)
UK MetOffice proposed sub-categories for GPSIWV data under the category 000 (surface data - land) and GPSRO data under the category 003 (vertical soundings – satellite).  Considering the category 003, sub-category 50 (Radio occultation sounding) had been available for validation, the meeting approved the former for pre-operational as Annex to this paragraph.
3.3.7
Adjustment of units used in TDCFs and extension of Common Code Table C-6 (pre-operational)
As requested by the Joint meeting of the Coordination Team on Migration to Table Driven Code Forms (CT-MTDCF) and the Expert Team on Data Representation and Codes (ET-DRC) (Geneva, 1 - 5 September 2008), the Secretariat has been developing electronic forms of TDCF tables for use by automated processing systems such as encoders, decoders and translators.  In the electronic forms, such as XML and plain text, information on superscripts in representing units is entirely lost, and then representation forms for units without superscripts should be defined.  Thus, the Secretariat proposed amendments to the Common Code Table C-6, List of units for BUFR Table B and CREX Tables B and C and consequently changes to the BUFR-CREX Table B.  Mr Milan Dragosavac favourably supported this proposal as they have made same efforts for their database system.  The meeting therefore approved the proposal as Annex to this paragraph. 
3.3.8
New BUFR descriptors for ATMS data (for validation)
The ATMS (Advanced Technology Microwave Sounder) instrument is part of the next generation operational sensor suite selected to fly on the National Polar-Orbiting Operational Environmental Satellite System (NPOESS) spacecraft.   Sounding data from this instrument, when combined together with CrIS (Cross-Track Infrared Sounder) data attached to the same satellite, will support continuing advances in NWP (Numerical Weather Prediction) models to improve short and medium-range weather forecasts.  Mr Jeff Ator proposed new Table B and D along with relevant code/flag tables and table entries for this purpose in coordination with members of the CGMS TFSDC (Task Force on Satellite Data and Codes).  It was reported that in the coming months samples will be available in order to complete the validation procedure.  In view of the above, the meeting agreed the proposal to be validated by UK and ECMWF as Annex to this paragraph.
3.3.9
Proposal for update to Common Code Tables (pre-operational)

The Cooperative Institute for Meteorological Satellite Studies (CIMSS) is a U.S.-based organization of scientists conducting research using remote-sensing systems for meteorological and surface-based systems.  It was formed as collaboration between the University of Wisconsin, the U.S. National Oceanic and Atmospheric Administration (NOAA) and the U.S. National Aeronautics and Space Administration (NASA).  Taking account of plans for the institute to develop and disseminate its own satellite wind products in BUFR, Mr Ator proposed new originating centre in Common Code Tables C-1 and C-11 as well as some sub-centre entries in Common Code Table C-12.  The meeting agreed the proposal for pre-operational use as Annex to this paragraph, in which the code figure was moved by request from Mr Pelletier because of duplication.
3.3.10
New BUFR descriptors for CrIS data (pre-operational)

The CrIS instrument is part of the next generation operational sensor suite selected to fly on the National Polar-orbiting Operational Environmental Satellite System (NPOESS) spacecraft.  The atmospheric data collected from the instrument will allow for the calculation of temperature and moisture profiles at high (~ daily) temporal resolution.  The accurate, detailed atmospheric and moisture observations acquired from CrIS will be used for weather and climate applications.  New Table B and D along with relevant code/flag tables and table entries for this purpose were proposed by Mr Ator.  It was reported that simulated CrIS BUFR data was provided to potential users last winter and the validation completed by the United States, Simon Elliot (EUMETSAT) and Milan Dragosavac (ECMWF).  The meeting therefore approved the proposal as Annex to this paragraph for pre-operational use.
3.3.11
Proposal for new version of 3-16-030 sequence (for validation)
The NCEP Aviation Weather Center would like to expand their usage of the BUFR Table D sequences for SIGMET.  The existing sequences work very well for international SIGMETs, but in order to expand them for domestic usage, it is necessary to replicate some descriptors within the 3-16-030 sequence, in cases where the defined feature (via 3-01-027) overlaps more than one region.  An option would be to define a completely new Table D sequence, based on 3-16-030 and containing the desired replication, but this is also less-than-satisfactory given that it would render all of the superceding Table D SIGMET sequences (e.g. 3-16-034, 3-16-035, 3-16-040) unusable as well for the purposes of domestic SIGMETs.  In view of this, and given that the previous meeting of the ET-DRC (Geneva, September 2008) agreed to allow the modification of existing BUFR Table B and Table D descriptors across different table versions, Mr Ator proposed the modification to sequence 3-16-030, effective with version #15 of BUFR Table D.  The meeting understood that there were database systems that could not handle BUFR/CREX data with different entries in different version tables, and impact by different entries in different version table would be big when it is introduced in BUFR/CREX Table D.  The meeting emphasized that the last Joint meeting of CT-MTDCF and ET-DRC agreed that "different entries in different version table" should be used when it was necessary only for table B.
3.3.12
Proposal for new Standardized BUFR Template for AMDAR

3.3.14
Additional descriptors for AMDAR data and BUFR Template for AMDAR, version 3 (for validation)
The Ad-Hoc Steering Group Meeting on the WIGOS Pilot Project for AMDAR (Geneva, Switzerland, 2-3 July 2008) discussed the status and suitability of existing AMDAR BUFR templates and agreed on the need to develop and validate a new standardized BUFR template for a global AMDAR use.  A proposal for the requested BUFR Template for AMDAR and several new descriptors was developed by Dr Červená for the 2nd Session for the WIGOS Pilot Project for AMDAR (De Bilt, The Netherlands 10-12 February 2009). With minor modifications, this template was submitted by WMO Secretariat in IPET-DRC-I Doc. 3.3(12) as 3 11 010 version 2. Recently received requirements of the USA AMDAR Programme were reflected in the Standardized BUFR Template for AMDAR 3 11 010 version 3 in IPET-DRC-I Doc. 3.3(14) submitted by Dr Červená.  The meeting discussed the template, in particular representation of quality information, and finally approved 3 11 010 version 4 and the new descriptors as included in Annex to this paragraph for validation, provided that the proposed usage of operator 2 04 Y is found feasible by the AMDAR users.  In the discussion related to the use of operator descriptor for confidence information, Mr Dragosavac expressed his plan to publish a guidance document for use of operators.  The meeting deeply thanked him for his dedicated contribution to the WMO TDCFs.
3.3.13
Proposed new BUFR Template for Integration of routine Aircraft measurement into a Global Observing System (IAGOS)

The Integration of routine Aircraft measurement into a Global Observing System (IAGOS) was a Design Study for New Infrastructures in the European Commission Sixth Framework Programme (FP6). It pursued the preparation of the distributed infrastructure IAGOS for observations of atmospheric composition, aerosols, clouds and contrails on the global scale from commercial in-service aircraft.  Observations in the Upper Troposphere and Lower Stratosphere are critical for improving the scientific understanding of chemistry-climate interactions, particularly those associated with the roles of clouds, aerosols and chemical composition.  Therefore, as part of the IAGOS development, a new BUFR template in preliminary version was proposed by the IAGOS.   The meeting recommended the proposed two Table D descriptor should be combined.
3.3.15
Updates to BUFR tables in support of the exchange of satellite data (for validation)

A number of updates to the requirements for the representation of satellite products from EUMETSAT in BUFR have arisen since the 2008 Meeting of the Expert on Data Representation and Codes in Geneva.  Thus, updated BUFR entries in Tables B and D and the associated code tables were proposed by Dr Elliott in order to support the encoding of meteorological products derived from data from METEOSAT, JASON-2 and METOP satellites.  The meeting approved the proposals for validation as Annex to this paragraph.
3.3.16
New entry in Common Code Table C1/C11 for COSMO

Ms Sibylle Krebber proposed an entry as "originating centre" (for GRIB 1 and GRIB 2) in Common Code Table C1 and C11, which was requested by COSMO (COnsortium for Small scale MOdelling).   Products from the COSMO-LEPS (Limited Area Ensemble Prediction System; based on ECMWF EPS system) are delivered to all COSMO partners but also to some groups outside of COSMO. The COSMO-LEPS has been developed by ARPA-SIMC (Bologna) with contributions from all COSMO partners and the COSMO partners also contribute Billing Units at ECMWF to let the system run there.  The meeting approved the proposal for pre-operational use as Annex to this paragraph.
3.3.17
Some suspicious disunity within the documentations of TDCF

As well as GRIB, Ms Zhao Fang informed the meeting of some suspicious disunity that the CMA found during the study.  The meeting agreed to correct as Annex to this paragraph.

3.4
Regulations for reporting traditional observation data in Table-Driven Code Forms (TDCF): BUFR and CREX

3.4.1
Additions to B/C Regulations

Regulations for Reporting Traditional data in TDCF (B/C Regulations) as included in Part C of the Manual on Codes were updated on 7 November 2008.  Dr Červená proposed some additions/ modifications of the existing text of the B/C Regulations corresponding to the already approved changes in the Manual on Codes, Part B or on the outcome of the discussion with members of the ET DRC.  The meeting approved the proposal as Annex to this paragraph.
4.     TRADITIONAL ALPHANUMERIC CODES (TACs)

4.2
Clarification of METAR/SPECI Regulations

Dr Červená proposed clarification of regulations for reporting METAR and SPECI, in particular clarification of Note (1) to Regulation 15.8.10, reporting of clouds of operational significance and code figures 88 and 99 for the runway designator DRDR.  Regarding the Note (1) to Regulation 15.8.10, Mr Weedon explained the situation in UK on reporting this element and mentioned it should be discussed by a relevant body of ICAO.  The meeting informed by Dr Červená that the ICAO representative had fully endorsed the proposal and agreed to treat the proposed modifications including reporting of clouds and runway designator as editorial as Annex to this paragraph.
5.     MIGRATION TO TABLE DRIVEN CODE FORMS

5.1
Migration status

5.1.1
Result of WWW Monitoring

The Secretariat presented a monitoring report on the migration to TDCF based on the following information:
· The list of BUFR bulletins included in the catalogue of meteorological bulletins (Volume C1) 
 containing main synoptic observations from fixed land stations with TTA= ISM in the abbreviated heading TTAAii and radio soundings from fixed land stations with TTA= IUK or IUS in the abbreviated heading TTAAii;
· The monitoring statistics provided by MTN centres for the exercises of the Integrated WWW monitoring (IWM) and/or Annual Global Monitoring (AGM), and the Special MTN Monitoring carried out from 1 to 15 October 2008, January, April and July 2009.
From this monitoring report, the meeting noted that:
· The number of stations, for which BUFR surface data were expected or received, is 818 out of the 4339 RBSN surface stations (19 per cent); BUFR surface data were expected from 723 stations (ref. Volume C1) and reported as received from 768 stations; the locations of the stations are shown in Figure 1 of the Annex to this paragraph;

· The number of stations, for which BUFR upper-air data were expected or received, is 245 out of the 794 RBSN upper-air stations (31 per cent); BUFR upper-air data were expected from 159 Stations under IUK bulletins and 94 under IUS bulletins (ref. Volume C1), and reported as received from 244 stations; the locations of the stations are shown in Figures 2 and 3 of the Annex to this paragraph.
The meeting noted differences in the availability of BUFR reports between the monitoring exercises; in some cases the BUFR reports are received during only one exercise; for example, the IUK/ISM bulletins from Region IV were only received during the October 2008 monitoring, and only by Buenos Aires and Melbourne. One reason for these differences is the differences in the list of centres having provided monitoring reports for each monitoring exercise and the fact that BUFR reports are not reported as available at all centres.

The number of RBSN stations for which BUFR reports were included in Volume C1 or received by MTN centre increased from 441 to 803 (+82 per cent) number for surface reports and from 114 to 206 (+ 81 per cent) for upper-air reports during the period April 2008 to July 2009.

The meeting requested the Secretariat:

· To invite the focal points for codes and data representation matters to review the monitoring information and, if this does not reflects the status of implementation of the national migration plan, to ensure that action is being taken within their countries in order to mitigate the possible deficiencies in the insertion of BUFR bulletins into the GTS;

· To invite the RTH focal points to review the monitoring information and to take action to ensure that the BUFR bulletins are distributed on the GTS and that Volume C1 is updated.
5.1.2
Report on Migration to Table-driven Code Forms in RA VI

The RA VI Rapporteur on the Regional Table-driven Code Forms Migration Plan (Ms Eva Červená) presented a comprehensive report on her activities and on the current status of the migration to TDCF in Region VI. The meeting particularly noted the presentation of the status of the migration on an Excel spreadsheet and meeting felt this was a valuable tool for others to use for reporting the status. In Region VI, nine National Meteorological Services are presenting TAC data in BUFR: Czech Republic, Denmark, France, Germany, Israel, Jordan, Netherlands, Norway and Turkey; other RA VI countries have indicated their intention to progress with the migration in compliance with the WMO Migration Plan. Samples of BUFR messages, obtained and tested by the rapporteur, have demonstrated the ability of some countries to produce the migrated data, e.g. Denmark, Finland, Italy, Sweden and UK. Moreover, Serbia intended to provide support to Montenegro and to The Former Yugoslav Republic of Macedonia in the migration to TDCF. However, eleven RA VI countries have not yet responded to any inquiry with regard to their National Migration Plans. In October 2008, the Regional Meteorological Training Centre (RMTC) in Alanya (Turkey) organized in cooperation with WMO a Training Course on “Meteorological Telecommunication and TURK-METCAP”, including training on BUFR and Migration to TDCF.  The ECMWF expressed gratitude for activities of Dr Červená, in particular, contribution to the ECMWF validator (BUFR/CREX format checker: see http://www.ecmwf.int/products/data/d/check/).
5.1.3
Report on Status of Migration to Table Driven Code Forms in RA I (South and East Africa)

The RA I Coordinator for Data Representation and their Migration to Table Driven Codes for South and East Africa (Mr W.A. Chillambo) presented a comprehensive report on his activities and on the current status of the migration to TDCF in several countries in Region I. In August 2008, Tanzania Meteorological Agency hosted a training seminar on TDCF and encoders/decoders for five countries (Botswana, Ethiopia, Kenya, Rwanda and Tanzania). Botswana and Tanzania based their migration plan on the use of ECMWF encoder/decoder, and Kenya on the use of Climsoft package. Seychelles, Sudan and Zimbabwe have requested training assistance. Two facilitators from Tanzania Meteorological Agency will conduct training courses in Seychelles. The coordinator noted that it was difficult to get replies from focal for WMO focal points for code and data representation matters.
CBS-XIV agreed to give the highest priority for technical cooperation activities to support the migration to the training on TDCF in the WMO Regional Training centres, and to the development and implementation of projects for the migration to TDCF. CBS-XIV encouraged NMHSs to collaborate in the development of projects, for example within a zone of responsibility of an RTH, and to submit requests for support, if required, through the WMO Voluntary Cooperation Programme. Noting the capacity building efforts made in Region I, CBS-XIV emphasized the importance and expected impact of establishing a Migration Implementation Project (MIP) for the Region, with support from the Secretariat and donors. The meeting noted the plan of Tanzania Meteorological Agency to draft a project proposal for a coordinated MIP in South and East Africa, and to submit it to WMO. The meeting encouraged other regional coordinators to develop such regional MIPs.
5.1.4
Status of the migration to TDCF in Brazil

Mr José Mauro de Rezende (Brazil) informed the meeting on the implementation of the national migration plan in Brazil, coordinated between two Federal Institutions, the National Institute of Meteorology and the National Space Research Institute. 

5.1.5
National practice on encoding AWS data in BUFR

Ms Fang Zhao (China) informed the meeting of the difficulties experienced by CMA in the development of national practices for the presentation of data in TDCF.
The meeting recommended to share the requirements for new descriptors or sequences with a view to defining new descriptors or sequences when the requirements can be considered of common interest for the WMO Programmes. The meeting stressed the need for clear definitions of descriptors with a view to facilitating their use, in particular when developing national practices.
In this connection, the meeting discussed a standardized approach to the representation of the time of occurrence of a phenomenon and recommended the following approach:

a.
Creation of a class 08 qualifier descriptor for the representation of transient phenomena.  This descriptor would be a code table containing a catalogue of events for which the time of occurrence is of interest, such as maximum wind gust, wind shift, frontal passage, etc.

b.
Creation of class 26 non-coordinate time descriptors (for year/month/day/hour/minute/second).

c.
Creation of class 26 non-coordinate time descriptors for duration (hour/minute/second)

A sequence using this approach would look like this (using hypothetical descriptor numbers and code figures)

Descriptor
Value

Meaning

0 08 190
  4
Transient phenomenon (4 = squall)

0 26 025
18
Hour of occurrence (non-coordinate)

0 26 026
45
Minute of occurrence (non-coordinate)

0 26 036
  8
Duration

0 08 190
all ones
Cancellation of qualifier

For instantaneous phenomenon, the duration may be omitted.

It is recommended that a formal submission for the necessary new descriptors be drawn up and submitted to the IPET-DRC for further discussion and fast-track inclusion into Table B.
5.2
Migration matrix and step-by-step migration by zone 

5.2.1
CBS-XIV noted possible arrangements for facilitating a step-by-step migration by zones. When the migration for a type of data is completed within the zone of responsibility of an RTH, the parallel exchange of data in both TAC and TDCF is not required anymore.  The systematic exchange of the data in TAC from centres within such a zone, called type B, may be discontinued if appropriate gateway arrangements are made between this zone B and other zone(s) still needing TAC bulletins, called type A. These arrangements for a step-by-step migration by zones could consist in:

· Establishing a gateway function ensuring conversion of the forms of representation of data (TDCF/TAC) between zones; some centres may agree to contribute to such a gateway;

· And/or continuing the parallel relay of TAC and TDCF data from (some) NMCs or RTHs only from zone B to zones A.

5.2.2
CBS-XIV invited RTHs to consider facilitating the step-by-step migration by assisting in the definition of arrangements between zones of responsibility of MTN centres and RTHs, and by monitoring the exchange of TDCF bulletins and reports on the GTS.
5.2.3
With a view to facilitating such arrangements, the joint meeting of the Coordination Team on Migration to Table Driven Code Forms and Expert Team on Data Representation and Codes (Geneva, September 2008) recommended to monitor the status of migration by zones of responsibility of MTN centres and RTHs, and in this respect requested the Secretariat to invite the WMO focal points for code and data representation matters to provide/confirm the dates at which their country was or will be in a position to send and receive data in TDCF and stop receiving data in TAC. The Secretariat received information from 22 countries. The number of replies (22) is insufficient to start considering ad hoc arrangements between zones of responsibility of RTHs. 

5.2.4
The meeting noted with concern the lack of responses of WMO focal points for code and data representation matters to questions from the coordinators (see above paragraphs 5.1.2 and 5.1.3) or surveys initiated by the Secretariat. The meeting requested the Secretariat:

· To invite the WMO Members to confirm or inform of the designation of WMO focal points for code and data representation matters;

· To invite the WMO Members or the WMO focal points for code and data representation matters to provide information on the national migration plans of their countries, in particular to provide/confirm the dates at which their country was or will be in a position to send and receive data in TDCF and stop receiving data in TAC, and in particular to provide information on any difficulties that their countries could experience in meeting the deadline of November 2010 to complete the migration of the data category 1. 

6.     MANUAL ON CODES
6.1
Electronic publication of the Manual on Codes

The meeting was informed briefly the current status and plan of publishing the Manual on Codes as follows.

a.
Amendments to the Manual on Codes, Vol. I.1 and I.2, recommended by CBS-XIV and approved by EC-LXI would be incorporated in the next publication to be released soon by CD-ROM and through WMO server.

b.
The last supplement to the Manual on Codes, Volume II was published in 2005 and there were updates to be incorporated.  It should therefore be published as soon as possible.

c.
The electronic publication of the Manual would be distributed in pdf file, into which tables of TDCFs in database (to be presented in the item 6.2 below) could be incorporated in the future so as to eliminate human errors and duplicated efforts to a maximum extent.

d.
In the publication, revised parts could be indicated in red-letters as far as plain texts were concerned.  Instead, vertical lines for the same purpose should be abolished to alleviate editor's work.  Amendments to the tables that would be exported from the database in the paragraph d above would be indicated in other way.  List of amendments could be effective for identifying changes.
In publishing the Manual in the four languages, it is problematic to translate technical terms, in particular those used in the most advanced technologies, from English to other languages.  The WMO Members who would propose amendments to the Manual were therefore kindly invited to prepare technical terms in other languages where it was possible.  It was also invited to fill the parameters of CREX entries when applicable in the proposed new entries in BUFR/CREX tables.

6.2
Electronic format of GRIB2, BUFR and CREX tables

The meeting was informed that progress in developing a database for BUFR, CREX and GRIB2 tables in the Secretariat for use by automated processing systems such as encoders, decoders and translators, which had been requested by the Joint meeting of the Coordination Team on Migration to Table Driven Code Forms (CT-MTDCF) and the Expert Team on Data Representation and Codes (ET-DRC) (Geneva, 1-5 September 2008).

General principles of the database under development were as follows:

a)
MS ACCESS was used for the database system.

b)
BUFR and CREX Tables A, B, C and D, and Code/Flag Tables, and Common Code tables including Notes should be covered.  Tables of GRIB2 would be covered in the future.
c)
Duplications between tables had to be eliminated with relationship to avoid human errors to a maximum extent.
d)
Notes and units in conventional abbreviations were included in separate MS Word files with hyperlinks (or bookmarks) from tables or table entries in the database, because only human needs notes, and relationships between notes and tables or table entries were too complicated to be simply represented.
e)
XML and plain text files are exported from the database.

f)
Since superscripts of units are entirely lost when expressed in XML and plain text, units in conventional abbreviations are defined by Common Code Table C-6 (see also item 3.3.7).

g)
Editions and versions of the tables had to be identified by the file names.  This means each files were exported for each edition and version like "BUFRed4ver14_CREXed2ver5_20091104.mdb".

h)
Hash value could be used for identifying file in each version (further study is needed).

The meeting thanked the Secretariat for its efforts and agreed to encourage the Secretariat to make the TDCF tables in electronic forms available to the WMO Members in view of tables in electronic forms facilitating automatic processing of TDCF data and consequently migration to TDCF.  The meeting recognized that inconsistencies between tables and errors including typographic ones would be eliminated when implementing the database.

6.3
Observation practice in the Manual on Codes

The tenth session of the CBS Management Group (MG) was held in Geneva, Switzerland from 24 to 26 June 2009.  The MG discussed the proposals of the OPAGs for the work plans of the ETs.  The MG invited the chairs of the OPAGs to review the work plans, taking in particular into account the decisions, guidance and requirements from sessions of Executive Council (EC-LXI) and Regional Associations (XIV-RA II, XV-RA IV).  The MG invited the chairs of OPAGs to present the work plans of the ETs.

A task of the IPET-DRC given in its work plan is to identify the observation practice elements contained in the Manual on Codes and to pass them to OPAG-IOS for inclusion in observing standards documentation (target date: July 2010).  The meeting discussed the feasibility of this task as well as the target date.

The meeting recognized there were many observation practices in the Manual not only in the Volume I.1 but also in Volume I.2 as Regulations for reporting traditional observation data in Table-Driven Code Forms (TDCF) and that elimination of observation practices would result in reducing considerable pages of the Manual.  It was proposed to use hyperlinks/bookmarks to existing definitions in other publications was suggested as a practical solution.  Consequently the Chair of the IPET-DRC, concluded that the work plan could be achieved by July 2010 as IPET-DRC, but that cooperation from IOS side in identifying observation practices in the Manual would be required.
6.4
Comparison of encoded data and products

In line with the Migration Matrix approved by the CBS-XIV, use of Traditional Alphanumeric Codes (TAC) in Category 1, such as SYNOP, TEMP and CLIMAT should terminate in November 2010.  After this date, only data and products in BUFR (or CREX in some cases) are available and TAC data in this category should become unavailable on the Global Telecommunication System (GTS).

As a result of dedicated efforts by advanced centres, encoders for the migration to TDCFs have been developed and some are available for the WMO Members free of charge.  Thus, BUFR data exchanged on the GTS have been increasing and the number of stations, from which surface observations are available on the Main Telecommunication Network (MTN) of the GTS, is up to 750 at the last WWW Monitoring exercise in July 2009 (see Item 5.1.1).  However, according to monitoring reports from, the Australian Bureau of Meteorology (BoM), there were BUFR bulletins rejected from the monitoring statistics because of erroneous format or contents.

As stated in the first paragraph of this Item, only BUFR data will be available after the migration complete, and then BUFR data shall convey the same information as the corresponding TAC data.

In view of the above, the meeting discussed this important issue.  Mr Dragosavac kindly informed the meeting of an activity for quality control of BUFR messages.  The meeting thanked ECMWF for their initiative and felt more comprehensive activity was needed to assure that meteorological elements and metadata, such as vertical coordinates and instruments used, reported in relation to meteorological elements were correctly encoded.  It was suggested as an implementation methodology that cross-check was simple and effective.

7.     COLLABORATION WITH OTHER CBS TEAMS (Agenda item 7)

7.1
Collaboration with the Inter-Programme Expert Team on Metadata and Data interoperability (IPET-MDI) 

Three-level Modelling of WMO data products based on BUFR/CREX table

CBS-XIV agreed that the application of the ISO 19100 series of geographic information standards to the development of a WMO conceptual model of data representation should be considered as a fundamental element of a CBS policy on data representation systems, in particular with a view to:
· Applying a standard approach for data representation, leading to the development of a WMO core profile of the ISO 19100 series for data and metadata, encompassing the WMO core profile of the ISO metadata standard, in line with other initiatives such as INSPIRE); the application schemata and associated tables used to represent data in BUFR, CREX, XML, NetCDF or HDF, such as the BUFR/CREX/GRIB tables, may be used to develop this WMO core profile for data and metadata, in particular to develop the relevant ISO 19100 feature catalogues, application schema(ta) and data product specification(s);
· Facilitating the interoperability and data interchange between applications based on data representations systems associated to BUFR, CREX, GRIB, XML, NetCDF and HDF.
Noting the activities undertaken by Eurocontrol and US FAA for the presentation of OPMET data in XML, the former Expert Team on Assessment of Data Representation Systems (ET-ADRS) recommended the development of a pilot project for the presentation of OPMET data in XML, possibly based on the applications of ISO 19131 – data product specification – and ISO 19118 – encoding rules - as given in Annex 1. Such a pilot project aims at gaining practical experience in the application of the standard approach. The CAeM/CBS Expert Team on OPMET Data Representation (ET-ODR) coordinates the development and implementation of the pilot project.
The Secretariat presented the three-level Modelling of WMO data products based on BUFR/CREX tables, that was used to present a METAR report in XML in a transmission test on the ICAO aeronautical fixed service (AFS) in July 2009as part of the pilot project. The three levels define:

· A meta-model including a methodology for the creation of a  tree of tables for each data product;

· Models which are instances of the meta-model for each data product; the documents describing the 
structure and the contents of these tables are the basic reference documentation of the model for a 
data product;

· The data products which are instances of the model.

The elements of BUFR Tables may be parted into two sets: a first set of the element that are essential for defining models and the remaining elements that are essential for the representation of the data for interchange. The methodology for creating models for data product specifications is based on the first set of elements. The meeting noted that the methodology proposed was suitable for data products such as OPMET data but should be reviewed/extended to develop models for other data products, in particular when the list of elements for a data product includes operators. The meeting also noted that the procedures for the presentation of the contents of the fields in XML should be reviewed.

CBS tasked the IPET-DRC to review and clarify the WMO data representations, in collaboration with the Inter-Programmed Expert Team on Metadata and data interoperability (IPET-MDI), to ensure efficient and effective implementations, interoperability and consistency with the WMO Metadata Core Profile and with the WMO data model that it is starting to be developed. The chair planned to invite the members of the IPET-DRC to provide comments/contributions on the three-level Modelling of WMO data products based on BUFR/CREX tables, and in a more general way on the development of a WMO conceptual model of data representation.

7.2

Horizontal and vertical coordinates in Volume A and TDCF
In WMO-No.9, Volume A, horizontal coordinates of a station are stated in degrees and minutes and vertical coordinates (H/HA and HP) are included in whole meters above mean sea level (msl). In the templates for reporting TAC data in TDCF, however, coordinates of a station are requested to be reported with higher precision, i.e. latitude 0 05 001 and longitude 0 06 001 in 10-5 of a degree and vertical coordinates 0 07 030 and 0 07 031 in tenths of a meter. 

Through Recommendation 1 (CBS-Ext.(06)), CBS recommended that the World Geodetic System 1984 (WGS 84) be used as the primary reference for horizontal positioning and the Earth Geodetic Model - EGM-96 be used as the fixed reference model for msl determination. The meeting noted that, in the implementation of this recommendation, the accuracy of the coordinates in the Volume A will be increased to the second of a minute for the horizontal coordinates and the centimetre for the vertical coordinates. 

8.     CLOSURE OF THE MEETING

The meeting agreed that the new list of amendments to be submitted to WMO Members for adoption in accordance with the procedures for the adoption of amendments between CBS sessions should be finalised before the end of October 2009. Dr Simon Elliott, the chairperson of the IPET-DRC, requested the members of IPET-DRC that the proposals approved for validation at the meeting should be validated before end of October in order to incorporate them in this list of amendments. It was expected that this list of amendments be adopted in 2010 and a new edition of the Manual be edited in 2010.
The Meeting was closed at 16:25 on Friday 18 September 2009, noting Dr Elliott had led the meeting with diplomacy and efficiency.
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· ANNEX TO PARAGRAPH 2.1
	Relevant paragraph

at Joint meeting
	Title
	Status of validation
	Centres concerned

	2.1.8
	New templates for atmospheric aerosols
	Not validated
	ECMWF, NWS

	2.1.9
	New parameters for new meteorological products except for a sign convention for meteorological fluxes
	Not validated
	DWD, ECMWF

	2.1.6
	New grid definition template for irregular lat/long grid
	Not validated
	CMC, ECMWF



	2.1.7
	New templates for Categorical forecast data
	Not validated
	ECMWF

	2.1.10
	Product Definition Template to encode multi component parameters (matrix or vector elements)
	Not validated
	DWD

	2.1.11
	Grid template for general unstructured grids
	Not validated
	DWD, ECMWF,
Max Planck Institute

	2.1.12
	New compression method – CCSDS szip
	Not validated
	Max Planck Institute

	2.1.13
	GRIB2 for paleo climate
	Not validated
	Max Planck Institute


· ANNEX TO PARAGRAPH 2.3.1
Add the following code figure and Notes to the code table 4.5.

Code        Meaning
Unit

figure

  118
Hybrid height level
-

  119
Hybrid pressure level
-

Note:

(1)   Hybrid height level (Code figure 118) can be defined as:

       z(k) = A(k) + B(k) * orog

       (k=1,...,NLevels; orog=orography; z(k)=height in metres at level k)

(2)  Hybrid pressure level, for which code figure 119 shall be used instead of 105, can be defined as:

      p(k) = A(k) + B(k) * sp

      (k=1,...,NLevels; sp=surface pressure; p(k)=pressure at level k)

· ANNEX TO PARAGRAPH 2.3.2
Add the following entry in the "Product Discipline 0: Meteorological products, parameter category 6:  Cloud" of Code table 4.2.
	Number
	Parameter
	Units

	33
	Sunshine duration
	s


Add the following entries in the "Product Discipline 0: Meteorological products, parameter category 16: Forecast radar imagery" of Code table 4.2

	Number
	Parameter
	Units

	0
	Equivalent radar reflectivity factor for rain
	mm6 m-3

	1
	Equivalent radar reflectivity factor for snow
	mm6 m-3

	2
	Equivalent radar reflectivity factor for parameterized convection
	mm6 m-3

	3
	Echo top
	m

	4
	Reflectivity
	dB

	5
	Composite reflectivity
	dB


Add the following Note under the parameter category 16.

Note:
(5) Decibel (dB) is a logarithmic measure of the relative power,or of the relative values of two flux densities, especially of sound intensities and radio and radar power densities.  In radar meteorology, the logarithmic scale (dBZ) is used for measuring radar reflectivity factor. (*obtained from the AMS Glossary of Meteorology)

Amend the Common Code Table C-6 as follows.

(6)
The decibel is one tenth of a bel, which is the decimal logarithm of a ratio of two powers. Frequently, suffixes are supplied to indicate information about one of the quantities in the ratio, such as dB (mW), dBm, dBZ, dBW, dBmW, dB (uV/m).  It is recommended that only dB be used, with the full meaning of the ratio explained, including reference levels.

· ANNEX TO PARAGRAPH 2.3.3
In the Code Table 4.2, Product Discipline 3 – Space products, parameter category 1: quantitative products
Add: Number 19, Parameter = Wind speed, Units = ms-1

Add: Number 20, Parameter = Aerosol optical thickness at 0.635 um, Units = none

Add: Number 21, Parameter = Aerosol optical thickness at 0.810 um, Units = none

Add: Number 22, Parameter = Aerosol optical thickness at 1.640 um, Units = none

Add: Number 23, Parameter = Angstrom coefficient, Units = none

Change: Number 14 – 191, Parameter = Reserved

to:  Number 14 - 18, Parameter = Reserved

      Number 24 – 191, Parameter = Reserved

· ANNEX TO PARAGRAPH 2.3.4
Add new entry in Code Table 4.0:  Product Definition Template Number

32     Analysis or forecast at a horizontal level or in a horizontal layer at a point in time

        for simulated (synthetic) satellite data

Add the following Product definition template 4.32 -  Analysis or forecast at a horizontal level or in a horizontal layer at a point in time for synthetic satellite data

	Octet
	Contents

	10
	Parameter category (see Code table 4.1)

	11
	Parameter number (see Code table 4.2)

	12
	Type of generating process (see Code table 4.3)

	13
	Background generating process identifier (defined by originating centre)

	14
	Analysis or forecast generating process identified

	15-16
	Hours of observational data cutoff after reference time (see Note)

	17
	Minutes of observational data cutoff after reference time (see Note)

	18
	Indicator of unit of time range (see Code table 4.4)

	19-22
	Forecast time in units defined by octet 18

	23
	Number of contributing spectral bands (NB)


Repeat the following 11 octets for each contributing band (nb = 1,NB)
(24+11(nb-1)) - (25+11(nb-1))
Satellite series of band nb (code table defined by originating/generating

centre) 
(26+11(nb-1)) - (27+11(nb-1))
Satellite number of band nb (code table defined by originating/generating

centre) 
(28+11(nb-1)) – (29+11(nb-1))
Instrument types of band nb (code table defined by originating/generating

centre)
(30 +11(nb-1))
Scale factor of central wave number of band nb 
(31+11(nb-1)) - (35+11(nb-1)) 
Scaled value of central wave number of band nb (units: m-1) 

Note:

(1)
For "satellite series of band nb", "satellite numbers of band nb" and "instrument types of 
band nb", it is recommended to encode the values as per BUFR Code tables 0 02 020, 0 01 007 (Common Code Table C-5) and 0 02 019 (Common Code Table C-8), 
respectively.

(2)
Hours greater than 65534 will be coded as 65534.

Add new entries in Code Table 4.2, Product discipline 3 — Space products, parameter category 1:  Quantitative products

	Number
	Parameter
	Units

	14
	Cloudy brightness temperature
	K

	15
	Clear-Sky brightness temperature
	K

	16
	Cloudy radiance (with respect to wave number)
	W m-1 sr-1

	17
	Clear-Sky radiance (with respect to wave number)

	W m-1 sr-1


· ANNEX TO PARAGRAPH 2.3.5
On page 8 (GRIB2forValidation28102008.doc on the WMO web), for the 71-nn octets of the Product Definition Template 4.46,

  68-71
Time increment between successive fields, in units defined by the previous octet (see Notes 3 and 4)

  71-nn
These octets are included only if n>1, where nn = 59 + 12 * n

  71-74
As octets 47 to 58, next innermost step of processing
  75-nn
Additional time range specifications, included in accordance with the value of n.  Contents as octets 60 to 71, repeated as necessary.

is corrected as follows

   68-71
Time increment between successive fields, in units defined by the previous octet (see Notes 3 and 4)

   72-nn
These octets are included only if n>1, where nn = 59 + 12 * n

   72-83
As octets 60 to 71, next innermost step of processing

   72-nn
Additional time range specifications, included in accordance with the value of n. Contents as octets 60 to 71, repeated as necessary.

· ANNEX TO PARAGRAPH 2.3.6
Note:
(8)
General reference information pertaining to the projections used for satellite data can be found in Section 4.4 of "LRIT/HRIT Global Specification", Doc. No. CGMS 03, Issue 2.6, Date 12 August 1999 (http://www.eumetsat.int/Home/Main/AboutEUMETSAT/InternationalRelations/CGMS/groups/cps/documents/document/pdf_cgms_03.pdf, page 20 onwards)
· ANNEX TO PARAGRAPH 2.3.7
In Code Table 4.3 – Type of generating process, add the following code figure.

	New Code Figure
	Meaning

	9
	Bias-corrected ensemble forecast


In Code Table 4.6 – Type of ensemble forecast, 
	New Code Figure
	Meaning

	4
	Multi-model forecast


· ANNEX TO PARAGRAPH 2.3.8
In Code Table 4.2 - Product discipline 2: land surface products, add new parameter category 4.
	New Parameter Category
	Meaning

	4
	Fire Weather Products


Within the new parameter category, we would like to add the following parameters:
	Number
	Parameter
	Units

	0
	Fire Outlook Critical Risk Area
	%

	1
	Fire Outlook Extreme Critical Risk Area
	%

	2
	Fire Outlook Dry Lightning Area
	%


· ANNEX TO PARAGRAPH 2.3.9
In Code Table 4.5 – Fixed surface types and units, add the following entry.

	Code Figure
	Meaning
	Units

	120
	Pressure Thickness
	Pa


· ANNEX TO PARAGRAPH 2.3.10
Grid Definition Template 3.44: Latitude/Longitude with Data-sampling from a higher Resolution Latitude/Longitude Source Grid

Octet Number(s)

Contents

  15-72
Same as grid definition template 3.0(see Note 1))

  73-76
Nis  number of points along a parallel in source grid

  77-80
Njs  number of points along a meridian in source grid

  81-84
Basic angle of the initial production domain for source grid (see Note 1) 

  82-85
Subdivisions of basic angle used to describe extreme latitudes and longitudes, direction increments and differencing of latitudes and longitudes for the source grid (see Note 1)

  86-89
La1S Latitude of first grid point of source-grid (see Note 1)

  90-93
Lo1S Longitude of first grid point of source-grid (see Note 1)

  94
Resolution and component flags of source grid (see Table 3.3)

  95-98
La2S Latitude of last grid point of source-grid (see Note 1)

 99-102
Lo2S Longitude of last grid point of source-grid (see Note 1)

103-106
Dis - i direction increment of source grid (see Note 1)

107-110
Djs - j direction increment of source grid (see Note 1)

   111
Type of sampling employed to select data from source grid (see Table 3.30)

112-115
For statistical sampling over a rectangular lat/long area, (latitude of top of rectangle – latitude of nominal point) (see Note 1).  For statistical sampling over a rectangular surface area, distance in metres between top of rectangle and the nominal point)

116-119
For statistical sampling over a rectangular lat/long area, (latitude of bottom of rectangle – latitude of nominal point) (see Note 1).  For statistical sampling over a rectangular surface area, distance in metres between bottom of rectangle and the nominal point

120-123
For statistical sampling over a rectangular lat/long area, (longitude of right side of 
rectangle – longitude of nominal point) (see Note 1).  For statistical sampling over a 
rectangular surface area, distance in metres between right side of rectangle and the nominal point

124-127
For statistical sampling over a rectangular lat/long area, (longitude of left side of rectangle – longitude of nominal point) (see Note 1). For statistical sampling over a rectangular surface area, distance in metres between left side of rectangle and the nominal point

Note:

(1)
Basic angle of the initial production domain and subdivisions of this basic angle are provided to manage cases where the recommended unit of 10-6 degrees is not applicable to describe the extreme longitudes and latitudes, and direction increments. For these last six descriptors, the unit is equal to the ratio of the basic angle and the subdivisions number. For ordinary cases, zero and missing values should be coded, equivalent to respective values of 1 and 106  (10-6  degrees unit).

Code Table 3.30: Type of sampling employed to select data from source grid

Code figure
Meaning

   0
Bilinear Interpolation using the 4 source grid grid-point values surrounding the nominal grid-point

   1
Using the value from the source grid grid-point which is nearest to the nominal grid-point

   2
The Mean of the source grid grid-point values from within the rectangular latitude/longitude area defined by Octets 112-127 of Template 3.xx

   3
The Maximum of the source grid grid-point values from within the rectangular latitude/longitude area defined by Octets 112-127 of Template 3.xx

   4
The Minimum of the source grid grid-point values from within the rectangular 
latitude/longitude area defined by Octets 112-127 of Template 3.xx

   5
The Mean of the source grid grid-point values from within the rectangular area of the Earth’s surface defined by Octets 112-127 of Template 3.xx

   6
The Maximum of the source grid grid-point values from within the rectangular area of the Earth’s surface defined by Octets 112-127 of Template 3.xx

   7
The Minimum of the source grid grid-point values from within the rectangular area of the Earth’s surface defined by Octets 112-127 of Template 3.xx

  8-191
Reserved

192 - 254
Reserved for local use

  255
Missing

· ANNEX TO PARAGRAPH 3.1
	Relevant paragraph at Joint meeting
	Title
	Status of validation
	Centres concerned

	3.1.2
	Template for synoptic reports from sea stations suitable for ship observation data from VOS stations
	Not validated
	JCOMM

	3.1.8.1
	BUFR/CREX Template for Deep-Ocean Tsunameter Data (BUFR)
	Validated
	BoM, NOAA/NDBC

	3.1.8.2
	BUFR/CREX Templates for Tide Elevation Data (CREX)
	To be validated soon
	BoM

	3.1.13
	Entries for volume (3-D) radar data
	To be validated at end of this year
	DWD

	3.1.15
	Template for the wave observations from different platforms suitable for WAVEOB data
	Not validated
	

	3.1.3
	0-08-046 for Air Chemistry
	Not validated
	

	3.1.5
	National and WMO station identification and the AWS BUFR templates: TM307092 and TM307093
	Not validated
	ET-AWS

	3.1.7
	Proposal for updated template for temperature profiles, descriptors and new or updated code table entries
	Not validated
	

	3.1.10
	EUCOS template for representation of radiosonde data
	Not validated
	

	3.1.11
	Entries for passive remote sensing by star occultation
	Not validated
	

	3.3.1
	CGMS/WMO Task Force on Satellite Data Codes for Common Code Table C-13
	Not validated
	

	3.3.5.1
	Table B and Table D entries for encoding of IASI principal component scores
	Proposal revised

(see 3.3.15 at this meeting)
	EUMETSAT

	3.3.5.2
	Table B and Table D entries for encoding of enhanced data from IASI
	Proposal revised

(see 3.3.15 at this meeting)
	EUMETSAT

	3.4
	MASTER TABLE FOR OCEANOGRAPHIC DATA
	Not validated
	

	3.5.3
	New descriptors for representation of UV radiation data
	Not validated
	

	3.5.5
	New Descriptors for Surface Aviation Observations
	Not validated
	

	3.1.4
	IEEE representation (for BUFR Edition 5)
	Not validated
	

	3.1.16
	Proposal for Universal BUFR template for representation of Lightning data
	Proposal revised

(see 3.3.4 at this meeting)
	UKMO


· ANNEX TO PARAGRAPH 3.2.1
To modify the current text of Specifications of octet contents, BUFR Section 1:

for BUFR Edition 3
 18 -
If not required by ADP centres for local use, octet 18 only shall be included and set to zero with reference to the Regulation 94.1.3

for BUFR Edition 4
         23-     Optional - for local use by ADP centres.

· ANNEX TO PARAGRAPH 3.2.2
In BUFR regulation 94.6.3, item 2(v) the following shall replace what is currently in the manual:

Integer values (V), other than character values and missing values, will then be obtained as:

V = R + Ro + I
Where R = table reference value
Ro = local reference value
I = increment

Actual data values (Va) will be then obtained by:

Va = V * 10-S
Where S = table scale value
· ANNEX TO PARAGRAPH 3.2.3
Add a note at the end of the current Note (2) as follows.
     If no local table is used, the version number of local table shall be encoded as 0. 

· ANNEX TO PARAGRAPH 3.3.1
To add Note (8) under Class 13 referring to 0 13 155 (Intensity of precipitation):
An intensity of precipitation value of -0.00001 kg m-2 s-1 before scaling (-1 after scaling) and of -0.1 mm h-1 before scaling (-1 after scaling) shall indicate a "trace" in BUFR and in CREX, respectively.

To correct name of 0 02 064 in 3 11 006 and 3 11 007:

The name of 0 02 064 is currently included in 3 11 006 and 3 11 007 as “Roll angle quality”. It should be corrected to “Aircraft roll angle quality” to be in compliance with BUFR Table B.

To correct name of 0 33 026 in 3 11 004:

The name of 0 33 026 is currently included in 3 11 004 as “Mixing ratio quality”. It should be corrected to “Moisture quality” to be in compliance with BUFR Table B.

To modify name of 0 12 001, 0 12 101, 0 12 004 and 0 12 104:

The name of 0 12 001 and 0 12 101 is given in BUFR Table B as “Temperature/dry bulb temperature”.  It is to be corrected to “Temperature/air temperature”.

The name of 0 12 004 and 0 12 104 is given in BUFR Table B as “Dry bulb temperature at 2 m”. It is to be modified to “Air temperature at 2 m”.

To modify name of 0 33 025:

The name 0 33 025 is given in BUFR Table B as “ACARS interpolated values”. It is proposed to be “ACARS interpolated values indicator”.

· ANNEX TO PARAGRAPH 3.3.2
The template makes use of existing BUFR descriptors and proposes additional ones. Existing descriptors are indicated with no colour highlighting in the table. New descriptors are indicated with a coloured background. A notes column has been added to provide additional information.
The XBT template (3 15 005)
	F
	X
	Y
	Name
	Unit
	Scale
	Ref value
	Data Width (bits)
	Notes

	0
	22
	176
	Unique identifier for the profile
	Numeric
	0
	0
	33
	(1)

	0
	01
	011
	Ship or mobile land station identifier
	CCITT IA5
	0
	0
	72
	(2)

	0
	01
	103
	IMO Number. Unique Lloyd's registry.
	Numeric
	0
	0
	24
	(3)

	0
	01
	087
	WMO Marine observing platform extended identifier
	Numeric
	0
	0
	23
	(4)

	0
	01
	019
	Long Station or site name
	CCITT IA5
	0
	0
	256
	(5)

	0
	01
	080
	Ship line number according to SOOP
	CCITT IA5
	0
	0
	32
	

	0
	05
	036
	Ship transect number according to SOOP 
	Numeric
	0
	0
	7


	(6)

	0
	01
	013
	Speed of motion of moving observing platform
	m/s
	0
	0
	10
	

	0
	01
	012
	Direction of motion of moving observing platform
	degree true
	0
	0
	9
	

	3
	01
	011
	Date
	 
	
	
	
	

	3
	01
	012
	Time
	 
	
	
	
	

	3
	01
	021
	Latitude and longitude (high accuracy)
	 
	
	
	
	

	0
	07
	032
	Height of sensor above local ground (or deck of marine platform) 
	m
	2
	0
	16
	(7)

	0
	07
	033
	Height of sensor above water surface
	m
	1
	0
	12
	(7)

	0
	02
	002
	Type of instrumentation for wind measurement
	Flag table
	0
	0
	4
	(8)

	0
	11
	002
	Wind speed
	 m/s
	1
	0
	12
	

	0
	11
	001
	Wind direction
	degree true
	0
	0
	9
	

	0
	07
	032
	Height of sensor above local ground (or deck of marine platform) 
	m
	2
	0
	16
	(9)

	0
	07
	033
	Height of sensor above water surface
	m
	1
	0
	12
	(9)

	0
	12
	101
	Temperature/Dry-bulb temperature
	K
	2
	0
	16
	

	0
	12
	103
	Dew-point temperature
	K
	2
	0
	16
	

	0
	07
	032
	Height of sensor above local ground (or deck of marine platform) (set to missing to cancel previous value)
	m
	2
	0
	16
	

	0
	07
	033
	Height of sensor above water surface (set to missing to cancel previous value)
	m
	1
	0
	12
	

	3
	02
	021
	Waves
	 
	
	
	
	

	3
	02
	056
	Sea Surface Temperature
	 
	
	
	
	(10)

	0
	02
	031
	Duration and time of current measurement 
	code table
	0
	0
	5
	

	0
	22
	005
	Direction of sea surface current
	degrees true
	0
	0
	9
	

	0
	22
	032
	Speed of sea surface current
	m/s
	0
	0
	13
	

	0
	02
	032
	Indicator for digitization
	code table
	0
	0
	2
	(11)

	3
	15
	004
	Water temperature profile (Temperature profile observed by XBT or Buoy)
	 
	
	
	
	(12)

	0
	22
	063
	Total depth of water
	 m
	0
	0
	14
	

	0
	08
	080
	Qualifier for quality class
	code table
	0
	0
	6
	(13)

	0
	33
	050
	Global GTSPP quality class
	code table
	0
	0
	4
	

	0
	22
	178
	XBT/XCTD launcher Type
	code table 
	0
	0
	8
	(14)

	0
	22
	177
	Height of XBT/XCTD Launcher above sea level 
	Numeric 
	0
	0
	6
	(15)

	0
	22
	067
	Instrument type for water temperature profile measurement
	code table
	0
	0
	10
	

	0
	02
	191
	Instrument serial number for water temperature profile measurement
	CCITT IA5
	0
	0
	64
	(16)

	0
	08
	041
	Data significance
	Code table
	0
	0
	5
	(17)

	0
	26
	021
	Year
	year
	0
	0
	12
	

	0
	26
	022
	Month
	month
	0
	0
	4
	

	0
	26
	023
	Day
	day
	0
	0
	6
	

	0
	22
	068
	Water temperature profile recorder type
	code table
	0
	0
	7
	

	0
	25
	061
	Data acquisition software type (or name) and version number
	CCITT IA5
	0
	0
	96
	(18)

	0
	01
	036
	Agency in charge of operating the observing platform
	code table
	0
	0
	20
	


Notes:

(1)
Currently some countries are using a 32 bit CRC calculation to generate a unique identifier for the individual BATHY messages. Since missing values in a template have all bits set to 1 and since this may be a legitimate CRC result, we have set the bit width to be 33.

(2)
Place the ship call sign here.

(3)
Values are restricted to be between 0 and 9999999.

(4)
If field 0-01-011 is used, this field will be left missing and vice versa.

(5)
Place the ship name here.

(6)
Integer, assigned by the operator, incremented for each new transect (i.e. all drops have the same transect number while the ship is moving from one end point of the line to the other end point; as soon as the ship arrived to port and goes back to start a new transect then transect number is incremented). The initial value and subsequent values for transect numbers do not matter provided that each new transect by a ship on a line has a transect number higher than previous transect numbers for the same line and the same ship. In case a single cruise follows more than one SOOP line in a row, then the transect number should be incremented each time the cruise changes line.

(7)
This field records the height of the instrument used to make the wind speed and direction measurements.

(8)
Introduced to ensure that information about the certification, or not, of the instrument is retained as present in BATHY.

(9)
This was added to record the height of the instrument used to make the dry bulb temperature measurement.

(10)
This sequence as it stands allows 2 decimal precision on SST with descriptor 0-22-043. As temperatures are stored in kelvin, to convert we must add 273.15. By allowing only 2 decimals we may incur a rounding error. We propose a new sequence as follows:

3-02-090: Sea/water temperature high precision

0 02 038 Method of sea/water temperature measurement

0 07 063 Depth below sea/water surface (cm).  For sea surface temperature measurement

0 22 045 Sea/water temperature

0 07 063 Depth below sea/water surface (cm). Set to missing value to cancel the previous value.

(11)
This descriptor applies to the method used to select depths for the temperature profile encoded through 3-15-004. If temperatures are reported at signiﬁcant depths, the values shall:

 
(a) Be sufficient to reproduce basic features of the proﬁle and;

(b) Deﬁne the top and the bottom of isothermal layers.

(12) Proposed new sequence as follows. Note that temperatures are stored in K. 

3-15-004: Water Temperature Profile

1-06-000
Delayed replication of 6 descriptors

0-31-001
Delayed descriptor replication factor

0-07-063
Depth below sea surface

0-08-080
Qualifier for quality class. Note: set to qualifier = 13

0-33-050
GTSPP quality class

0-22-043
Subsurface sea temperature

0-08-080
Qualifier for quality class. Note: set to qualifier = 11

0-33-050
GTSPP quality class

With an addition (in yellow) in code table 0-08-080 as follows:
0 08 080  Qualifier for GTSPP quality flag

Code
Meaning

figure

0
Total water pressure profile

1
Total water temperature profile

2
Total water salinity profile

3
Total water conductivity profile

4
Total water depth

5-9
Reserved

10
Water pressure at a level

11
Water temperature at a level

12
Salinity at a level

13
Water depth at a level

14-19
Reserved

20
Position

21-62
Reserved

63
Missing value

And an addition (in yellow) in code table 0-33-050 as follows:
0 33 050  Global GTSPP quality flag

Code
Meaning

figure

0
Unqualified

1
Correct value (all checks passed)

2
Probably good but value inconsistent with statistics (differ from climatology)

3
Probably bad (spike, gradient, … if other tests passed)

4
Bad value, Impossible value (out of scale, vertical instability, constant profile)

5
Value modified during quality control

6-7
Reserved

8
Interpolated value

9
Good for operational use; Caution; check literature for other uses

10-14
Reserved

15
Missing value

(13) We require a new entry in table 0 08 080. This has been inserted as code figure 4 and highlighted in yellow in note 12.

(14)
Propose new code table 0-22-178 as follows:

  0 22 178  XBT/XCTD Launcher Type

Code 
 

figure
 

0
Unknown

1
LM-2A Deck-mounted  

2
LM-3A Hand-Held

3
LM-4A Thru-Hull

4-9
Reserved

10
AL-12 TSK Autolauncher (up to 12 Probes)

11-19
Reserved

20
SIO XBT Autolauncher (up to 6 probes)

21-29
Reserved

30
AOML XBT V6 Autolauncher (up to 6 Deep Blue probes)

31
AOML XBT V8.0 Autolauncher (up to 8 Deep Blue probes)

32
AOML XBT V8.1 Autolauncher (up to 8 Deep Blue&Fast Deep probes)

33-89
Reserved

90
CSIRO Devil Autolauncher

91-99
Reserved

100
MFSTEP Autolauncher (Mediterranean) 

101-254
Reserved

255
Missing

(15)
Values are restricted to 0 to 50m in units of whole m.

(16)
New descriptor to record XBT serial number. Allows up to 8 characters.

(17)
Set the value for this descriptor to be 8 and we require a new code figure in table 0-08-041:

Code 
Meaning

  0 
Parent site

  1 
Observation site

  2 
Balloon manufacture date

  3 
Balloon launch point

  4 
Surface observation

  5 
Surface observation displacement from launch point

  6 
Flight level observation

  7 
Flight level termination point

  8
Instrument manufacture date

 9-30 Reserved

 31 Missing value

The subsequent date fields then record year, month and day of the manufacturing date of the instrument.

(18)
If 12 characters is insufficient to recorder both name and version, the field width can be extending with the descriptor 2-08-YYY where YYY is the number of characters of the total field. For example, for a name and version number that requires 16 characters, the descriptor would be 2-08-016 and would preceed the 0-25-061 descriptor in the message format part of the BUFR message.

Add proposed template for buoy data including directional and non-directional wave data for validation.

	3
	06
	032
	0
	02
	032
	Indicator for digitization

	
	
	
	0
	02
	033
	Method of salinity/depth measurement

	
	
	
	1
	03
	000
	Delayed replication of 3 descriptors

	
	
	
	0
	31
	001
	Replication factor

	
	
	
	0
	07
	062
	Depth below sea surface

	
	
	
	0
	22
	043
	Subsurface sea temperature

	
	
	
	0
	22
	062
	Salinity

	
	
	
	0
	22
	066
	Water Conductivity


Add 3 15 006 as an alternative to 3 15 002 having 3 06 004 replaced by 3 06 032 for validation.

	
	
	
	
	
	
	(Typically reported underwater sounding without optional fields)

	3
	15
	006
	0
	01 
	011
	Ship’s call sign

	
	
	
	3
	01
	011
	Date

	
	
	
	3
	01
	012
	Time

	
	
	
	3
	01
	023
	Latitude and longitude (coarse accuracy)

	
	
	
	3
	06
	032
	Depth, temperature, salinity


· ANNEX TO THE PARAGRAPH 3.3.3
The following descriptors are proposed for validation.
For Temperature

	Table reference
	
	BUFR
	CREX

	F X Y
	Element name
	Unit
	Scale
	Reference    value
	Data width
	Unit
	Scale
	Data width

	0 12 120
	Ground temperature
	K
	2
	0
	16
	˚C
	2
	4

	0 12 131
	Snow temperature
	K
	2
	0
	16
	˚C
	2
	4


For Humidity

	Table reference
	
	BUFR
	CREX

	F X Y
	Element name
	Unit
	Scale
	Reference    value
	Data width
	Unit
	Scale
	Data width

	0 13 110
	Mass mixing ratio
	%
	0
	0
	7
	%
	0
	3

	0 13 111
	Soil moisture, volumetric or water potential
	g kg-1
	0
	0
	10
	g kg-1
	0
	4

	0 13 112
	Object wetness duration
	s
	0
	0
	17
	s
	0
	5


For Radiation

	Table reference
	
	BUFR
	CREX

	F X Y
	Element name
	Unit
	Scale
	Reference    value
	Data width
	Unit
	Scale
	Data width

	0 14 056
	Background luminance
	Cd m-2
	0
	0
	18
	Cd m-2
	0
	6

	0 14 052
	Global upward solar radiation, integrated over period specified
	J m-2
	-2
	- 1048574
	20
	J m-2
	-2
	7

	0 14 053
	Net radiation (high accuracy), integrated over period specified
	J m-2
	-2
	- 1048574
	21
	J m-2
	-2
	7

	0 14 054
	Photosyntetically active radiation, integrated over period specified
	J m-2
	–3
	0
	16
	J m-2
	–3
	5


0 14 054 (Photosyntetically active radiation) is proposed with Unit = J m-2 as requested in the Annex to Recommendation 6.1/2. Moreover, it is suggested to ask the ET-AWS experts to consider the possibility to use the term “irradiation” instead of “radiation integrated over period specified” in the names of 0 14 052, 0 14 053 and 0 14 054 in compliance with the terminology used for Global UV irradiation (0 14 072). 

For Clouds

	Table reference
	
	BUFR
	CREX

	F X Y
	Element name
	Unit
	Scale
	Reference    value
	Data width
	Unit
	Scale
	Data width

	0 20 130
	Cloud hydrometeor concentration
	Numeric
	0
	0
	10
	Numeric
	0
	3

	0 20 131
	Effective radius of cloud hydrometeors
	m
	5 
	0
	6 
	m
	5 
	2

	0 20 132
	Cloud liquid water content
	kg m-3
	5
	0
	11
	kg m-3
	5
	4

	0 20 093
	Height of inversion
	m
	-1
	0
	8
	m
	-1
	3


And a Note under Class 20:

Cloud hydrometeor concentration 0 20 130 represents the number of hydrometeors in 1 dm3.
For Precipitation

	Table reference
	
	BUFR
	CREX

	F X Y
	Element name
	Unit
	Scale
	Reference    value
	Data width
	Unit
	Scale
	Data width

	0 13 114
	Rate of ice accretion
	 kg m-2 h-1
	1
	0
	11
	kg m-2 h-1
	1
	4


Moreover, the name of 0 20 032 is proposed to be changed from the current “Rate of ice accretion” to “Rate of ice accretion (estimated)". 

For Obscuration

It is proposed to introduce two new descriptors (0 20 133 and 0 15 051) and to modify the already existing descriptor 0 15 029 (Extinction coefficient, m-1, 0, 0, 10), currently under validation: 

	Table reference
	
	BUFR
	CREX

	F X Y
	Element name
	Unit
	Scale
	Reference    value
	Data width
	Unit
	Scale
	Data width

	0 20 133
	Hydrometeor radius 
	m
	5 
	0
	6 
	m
	5 
	2

	0 15 051
	Meteorological Optical Range
	m
	0
	0
	18
	m
	0
	6

	0 15 029
	Extinction coefficient 
	m-1
	9
	0
	30
	m-1
	9 
	10


For Lightning

Three new descriptors are proposed for validation, including a new descriptor for the variable “Lightning rates of discharge.
	Table reference
	
	BUFR
	CREX

	F X Y
	Element name
	Unit
	Scale
	Reference    value
	Data width
	Unit
	Scale
	Data width

	0 20 126
	Lightning rates of discharge 
	Numeric
	0
	0
	23
	Numeric
	0
	7

	0 20 127
	Lightning - distance from station
	m
	-3
	0
	6 
	m
	-3 
	2

	0 20 128
	Lightning - direction from station
	Degree true
	0
	0
	9
	Degree true
	0
	3


And a Note under Class 20:

Lightning rates of discharge 0 20 126 shall be preceded by a time period descriptor, e.g. by 0 04 024 set to 1 if lightning rates of discharge per hour is to be reported.

For Hydrologic and marine data

	Table reference
	
	BUFR
	CREX

	F X Y
	Element name
	Unit
	Scale
	Reference    value
	Data width
	Unit
	Scale
	Data width

	0 23 040
	Flow discharge – river
	m3 s-1 
	1
	0
	22
	m3 s-1 
	1
	7

	0 23 041
	Flow discharge – well
	 m3 s-1
	3
	0
	16
	 m3 s-1
	3
	5

	0 13 074
	Ground water level
	m
	2
	0
	18
	m
	2
	6

	0 12 132
	Ice surface temperature
	K
	2
	0
	16
	˚C
	2
	4

	0 13 115
	Ice thickness
	m
	2
	0
	19
	m
	2
	6

	0 20 135
	Ice mass (on a rod)
	kg m-1
	1
	0
	10
	kg m-1
	1
	3

	0 13 117
	Snow density (liquid water content)
	kg m-3
	0
	0
	10
	kg m-3
	0
	3


And a Note under Class 13:

Ice thickness 0 13 115 shall be preceded by 0 08 029 (Surface type) set to 11, 12, 13 or 14 to specify river, lake, sea or glacier, respectively.

Moreover, the name of 0 08 029 is proposed to be changed from the current “Remotely sensed surface type” to “Surface type” and the following code figures introduced: 
0 08 029 - Surface type:
	Code figure
	

	11
	river

	12
	lake

	13
	sea  

	14
	glacier


For Other
	Table reference
	
	BUFR
	CREX

	F X Y
	Element name
	Unit
	Scale
	Reference    value
	Data width
	Unit
	Scale
	Data width

	0 24 014
	Gamma radiation dose rate
	nSv h-1
	1
	0
	14
	nSv h-1
	1
	4


To add a Note under Class 24:

Gamma radiation dose rate 0 24 014 is intended to be used for reporting of this element under normal conditions, nuclear accidents excluded.

Revised Annex to draft Recommendation 6.1/2 (CBS-XIV) – September 2009
Functional Specifications for Automatic Weather Stations
	VARIABLE 1) 


	Maximum  Effective Range 2)
	Minimum Reported Resolution 3)
	Mode of

Observation 4)
	BUFR / CREX 5)
	See Doc. 3.3(3)

	ATMOSPHERIC PRESSURE
	
	
	
	
	

	Atmospheric Pressure
	500 – 1080 hPa
	10 Pa
	I, V
	0 10 004
	

	TEMPERATURE 9)
	
	
	
	
	

	Ambient air temperature (over specified surface) 14)
	-80 °C – +60 °C
	0.1 K
	I, V
	0 12 101
	

	Dew-point temperature 14)
	-80 °C – +60 °C
	0.1 K
	I, V
	0 12 103
	

	Ground (surface) temperature (over specified surface) 14)
	-80 °C – +80 °C
	0.1 K
	I, V
	0 12 120
	

	Soil temperature14)
	-50 °C – +50 °C
	0.1 K
	I, V
	0 12 130
	

	Snow temperature 14)   
	-80 °C – 0 °C
	0.1 K
	I, V
	0 12 131
	4.1

	Water temperature - river, 

lake, sea, well 
	-2 °C – +100 °C
	0.1 K
	I, V
	0 13 082
0 22 043
	3.6

	HUMIDITY 9)
	
	
	
	
	

	Relative humidity  
	0 – 100%
	1%
	I, V
	0 13 003
	

	Mass mixing ratio
	0 – 100%
	1%
	I, V
	0 13 110
	4.2

	Soil moisture, volumetric or water potential
	0 – 103 g kg-1
	1 g kg-1
	I, V
	0 13 111
	4.2

	Water vapour pressure
	0 – 100 hPa
	10 Pa
	I, V
	0 13 004
	

	Evaporation/evapotranspiration
	0 – 0.2 m
	0.1 kg m-2, 0.0001 m
	T
	0 13 033
	

	Object wetness duration
	0 – 86 400 s
	1 s
	T
	0 13 112
	4.2

	WIND 
	
	
	
	
	

	Direction 
	0 11,13); 1( – 360(
	1(
	I, V
	0 11 001
	

	Speed 
	0 – 75 m s-1
	0.1 m s-1
	I, V
	0 11 002
	

	Gust Speed
	0 – 150 m s-1
	0.1 m s-1
	I, V
	0 11 041
	

	X,Y component of wind vector
  Z component of wind vector
 (horizontal and vertical profile)
	0 – 150 m s-1
0 – 40 m s-1
	0.1 m s-1
	I, V
	0 11 003

0 11 004 

0 11 006
	2.1 and 3.2

	Turbulence type (Low levels and wake vortex)
	up to 15 types
	BUFR Table  ???
	I, V
	N
	3.3

	Turbulence intensity
	up to 15 types
	BUFR Table  ???
	I, V
	N
	3.3

	RADIATION 6)
	
	
	
	
	

	Sunshine duration
	0 – 86 400 s
	60 s
	T
	0 14 031
	

	Background luminance
	0 – 1∙105 Cd m-2
	1 Cd m-2
	I, V
	0 14 056
	3.4 ,  4.3

	Global downward solar radiation 
	0 – 1∙107 J m-2
	1. 103  J m-2
	I, T, V
	  0 14 028
	3.4

	Global upward solar radiation
	         -1∙107 – 0 J m-2
	1. 103  J m-2
	I, T, V
	0 14 052
	3.4 ,  4.3

	Diffuse solar radiation
	0 – 1∙107 J m-2
	1. 103  J m-2
	I, T, V
	0 14 029
	3.4

	Direct solar radiation
	0 – 1∙107 J m-2
	1. 103  J m-2
	I, T, V
	0 14 030
	3.4

	Downward long-wave radiation
	0 – 1∙107 J m-2
	1. 103  J m-2
	I, T, V
	0 14 002
	3.4

	Upward long-wave radiation
	         -1∙107 – 0 J m-2
	1. 103  J m-2
	I, T, V
	0 14 002
	3.4

	Net radiation
	-1∙107  – 1∙107 J m-2
	1. 103  J m-2
	I, T, V
	0 14 053
	3.4 ,  4.3

	UV-B radiation 8)
	0 – 1∙107 J m-2
	1. 103  J m-2
	I, T, V
	  0 14 072
	2.2

	Photosynthetically active radiation 20)
	0 – 1∙107 J m-2
	1∙103 J m-2
	I, T, V
	0 14 054
	3.4 ,  4.3

	Surface albedo
	0 – 100%
	1%
	          I, V
	0 14 019
	


	VARIABLE 1) 


	Maximum  Effective Range 2)
	Minimum Reported Resolution 3)
	Mode of

Observation 4)
	BUFR / CREX 5)
	See Doc. 3.3(3)

	CLOUDS
	
	
	
	
	

	Cloud base height
	0 – 30 km
	10 m
	I, V
	0 20 013
	

	Cloud top height
	0 – 30 km
	10 m
	I, V
	0 20 014
	

	Cloud type, convective vs. other types
	up to 30 classes
	BUFR Table
	I
	0 20 012
	

	Cloud hydrometeor concentration
	1 – 700 hydrometeors dm-3
	1 hydrometeor dm-3
	I, V
	0 20 130
	4.4

	Effective radius of cloud hydrometeors
	2∙10-5 – 32∙10-5 m
	2∙10-5 m
	I, V
	0 20 131
	4.4

	Cloud liquid water content
	1∙10-5–1.4∙10-2 kg m-3
	1∙10-5 kg m-3
	I, V
	0 20 132
	4.4

	Optical depth within each layer
	Not specified yet
	Not specified yet
	I, V
	N
	

	Optical depth of fog
	Not specified yet
	Not specified yet
	I, V
	N
	

	Height of inversion
	0 – 1 000 m
	10 m
	I, V
	0 20 093
	4.4

	Cloud cover
	0 – 100%
	1%
	I, V
	0 20 010
	

	Cloud amount
	0 – 8/8
	1/8
	I, V
	0 20 011
	

	PRECIPITATION
	
	
	
	
	

	Accumulation 7)
	0 – 1000 mm
	0.1 kg m-2, 0.0001 m
	T
	0 13 011
	

	Depth of fresh snowfall16) 18)
	0 –1000 cm
	0.001 m ??
	T
	0 13 012
	3.5

	Duration
	up to 86 400 s
	60 s
	T
	0 26 020
	

	Size of precipitating element 17)
	1∙10-3 – 0.25 m
	1∙10-3 m
	I, V
	0 13 058

0 20 066
	2.3

	Intensity - quantitative
	0 – 2000 mm h-1
	0.1 kg m-2 s-1,  0.1 mm h-1
	I, V
	0 13 155
	

	Type
	up to 30 types
	BUFR Table
	I, V
	0 20 021
	

	Rate of ice accretion
	0 – 1 kg dm-2 h-1
	1∙10-3 kg dm-2 h-1
	I, V
	0 13 114
	4.5

	OBSCURATIONS
	
	
	
	
	

	Obscuration type 
	up to 30 types
	BUFR Table
	I, V
	0 20 025
	

	Hydrometeor type 
	up to 30 types
	BUFR Table
	I, V
	0 20 025
	

	Lithometeor type
	up to 30 types
	BUFR Table
	I, V
	0 20 025
	

	Hydrometeor radius
	2∙10-5 – 32∙10-5 m
	2∙10-5 m
	I, V
	0 20 133
	4.6

	Extinction coefficient 
	0 – 1 m-1
	0.001 m-1
	I, V
	0 15 029
	4.6

	Slant – extinction coefficient 
	0 – 1 m-1
	0.001 m-1
	I, V
	N
	

	Meteorological Optical Range 10)
	1 – 100 000 m
	1 m
	I, V
	0 15 051
	4.6

	Runway visual range
	1 – 4 000 m
	1 m
	I, V
	0 20 061
	

	Other weather type
	up to 18 types
	BUFR Table
	I, V
	0 20 023
	

	LIGHTNING
	
	
	
	
	

	Lightning rates of discharge
	0 – 4 500 000
	Number h-1
	I, V
	0 20 126
	4.7

	Lightning discharge type (cloud to cloud, cloud to surface)
	3 types
	BUFR Code Table
	I, V
	0 20 023
	2.4

	Lightning discharge polarity
	2 types
	BUFR Code Table
	I, V
	0 20 119
	2.4

	Lightning discharge energy
	Not specified yet
	Not specified yet
	I, V
	N
	

	Lightning - distance from station
	0 – 3∙104 m
	103 m
	I, V
	0 20 127
	4.6

	Lightning - direction from station
	1( – 360(
	1 degree
	I, V
	0 20 128
	4.6


	VARIABLE 1) 


	Maximum

Effective Range 2)
	Minimum Reported Resolution 3)
	Mode of

Observation 4)
	BUFR / CREX 5)
	See Doc. 3.3(3)

	HYDROLOGIC AND MARINE OBSERVATIONS
	
	
	
	
	

	Flow discharge – river
	0 – 2.5∙105 m3 s-1
	0.1 m3 s-1
	I, V
	0 23 040
	4.8

	Flow discharge – well
	0 – 50 m3 s-1
	0.001 m3 s-1
	I, V
	0 23 041
	4.8

	Ground water level
	0 – 1 800 m
	0.01 m
	I, V
	0 13 074
	4.8

	Ice surface temperature 14)
	-80 °C – +0 °C
	0.5 K
	I, V
	0 12 132
	3.1 and 4.8

	Ice thickness - river, lake 15)
	0 – 50 m
	0.01 m
	I, V
	0 08 029

0 13 115
	4.8

	Ice thickness - glacier, sea 15)
	0 – 4 270 m
	1 m
	I, V
	0 08 029

0 13 115
	4.8

	Water level
	0 – 100 m
	0.01 m
	I, V
	0 13 071

0 13 072
	3.6

	Wave height 
	0 – 50 m
	0.1 m
	V
	0 22 021
	

	Wave period 18)
	0 – 100 s    ???
	1 s
	V
	0 22 011
	3.6

	Wave direction
	0 13); 1 – 360 degrees
	1 degrees
	V
	0 22 001
	

	1D spectral wave energy density 18)
	0 – 5x105 m2Hz-1 ??
	10-3 m2Hz-1
	V, T
	0 22 069
	3.6

	2D spectral wave energy density 18)
	0 – 5x105 m2Hz-1 ??
	10-3 m2Hz-1
	V, T
	0 22 069
	3.6

	Sea salinity 18)
	0 – 40 % 12)

[0 – 400 psu]  ???
	10-4 %

[10-3 psu]
	I, V
	0 22 059

0 22 062

0 22 064
	3.6

	Conductivity 18)
	0 – 600 S m-1   ???
	10-6 S m-1
	I, V
	0 22 066
	3.6

	Water pressure 18)
	0 – 11x107 Pa
	100 Pa    ???
	I, V
	0 22 065
	3.6

	Ice thickness 18)
	0 – 3 m    ???
	0.015 m    ???
	T
	0 20 031
	3.6

	Ice mass
	0 – 50 kg m-1
	0.5 kg m-1
(on 32 mm rod)
	T
	0 20 135
	4.8

	Snow density (liquid water content)
	100 – 700 kg m-3
	1 kg m-3
	T
	0 13 117
	4.8

	Tidal elevation with respect to local chart datum 18)
	-10 – +30 m    ???
	0.001 m
	I, V
	0 22 035

0 22 038
	3.6

	Tidal elevation with respect to national land datum 18)
	-10 – +30 m    ???
	0.001 m
	I, V
	0 22 037
	3.6

	Meteorological residual tidal elevation (surge or offset) 18)
	-10 – +16m    ???
	0.001 m
	I, V
	0 22 036

0 22 039

0 22 040
	3.6

	Ocean Current - Direction 
	0 13); 1( – 360(
	1(
	I, V
	0 22 004

0 22 005
	

	Ocean Current - Speed 
	0 – 10 m s-1
	0.01 m s-1
	I, V
	0 22 031

0 22 032
	

	OTHER SURFACE VARIABLES
	
	
	
	
	

	Runway conditions
	up to 10 types
	BUFR Table
	I, V
	0 20 085
	

	Braking action/friction coefficient
	up to 7 types
	BUFR Table
	I, V
	0 20 089
	

	State of ground
	up to 30 types
	BUFR Table
	I, V
	0 20 062
	

	Type of surface specified
	up to 15 types
	BUFR Table
	I, V
	0 08 010
	

	Snow depth
	0 – 25 m
	0.01 m
	T
	0 13 013
	

	OTHER
	
	
	
	
	

	Gamma radiation dose rate 19)
	1 – 103 nSv h-1
	0.1 nSv h-1
	I, T
	0 24 014
	4.9

	Categories of stability
	9 types
	BUFR Table
	I, V
	0 13 041
	


Notes:

1. Name of variable, in line with WMO vocabulary and Technical Regulations.

2. Maximum Effective Range - Maximum range of measuring capability; units traceable to SI.

3. Minimum Reported Resolution – Lower resolution of reporting is not permitted.

4. Mode of Observation – Type of data being reported:

I:  Instantaneous – 1-minute value (instantaneous as defined in WMO-No. 8, Part II, paragraph 1.3.2.4);

V:  Variability – Average (mean), Standard Deviation, Maximum, Minimum, Range, Median, etc. of samples – those reported depend upon meteorological variable;

T: Total – Integrated value during defined period (over a fixed period(s)); maximum
24 hours for all parameters except radiation which requires a maximum of one hour (exception, see note 6), and precipitation accumulation (6 hours maximum).

A:  Average (mean) value.

5. BUFR/CREX – Present ability to represent variable by BUFR Tables, N = not existing, to be defined (registered).

6. Radiation energy amounts are given over a 24-hour period.

7. Maximum interval: 6 H.

8. Definition of UV-B according to WMO-No. 8 (Vol. 1, Chapter on Radiation).

9. Humidity related variables (i.e. dew point) expressed as temperature are collected under temperature.

10. MOR uniquely related to "extinction coefficient", (, by MOR = -ln(5%)/(.
11. Direction to indicate 0 (zero) if speed = 0.

12. Salinity of 1% (1 g of salt per 100 g of water), or 10 ‰ converts to 10.000 ppm (parts per million), which equals 10 psu (practical salinity units). Ocean water is about 3.5% salt, i.e. 35.000 ppm or 35 psu. Lake Asal (Ethiopia) is the most saline body of water on earth with 34.8% [348 psu] salt concentration. BUFR/CREX table references 0 22 0590, 22 0620 and 22 064, however, allow less than the required maximum range.

13. Calm.
14.    Temperature data represented by 0 12 101, 0 12 103, 0 12 113, 0 12 120, 0 12 130, 0 12 131 and 0 12 132 shall be reported with precision in hundredths of a degree even if they are measured with the accuracy in tenths of a degree. This requirement is based on the fact that conversion from the Kelvin to the Celsius scale has often resulted into distortion of the data values. Temperature t (in degrees Celsius) shall be converted into temperature T (in degrees Kelvin) using equation: T = t + 273.15.

15.    Ice thickness 0 13 115 shall be preceded by 0 08 029 (Surface type) set to 11, 12, 13 or 14 to specify river, lake, sea or glacier, respectively.

16. Depth of fresh snow of less than 0.005 m is indicated by 0 13 012 set to -0.01 m

17. 0 13 058 (Size of precipitation element) is capable to express size of any precipitation element, apart from hailstones. Size of hailstones shall be represented by 0 20 066.
18. If these requirements are confirmed, it has to be noted that the selected descriptors are suitable for the normal operating conditions and shall be combined with appropriate operator descriptors to allow representation of the extreme values.
19. Gamma radiation dose rate 0 24 014 is intended to be used for reporting of this element under normal conditions, nuclear accidents excluded.
20. Photosynthetically active radiation (PAR) The electromagnetic energy in the 400– 700 nm wavelength range. Measured as the photosynthetic photon flux (PPF) in quanta per second per square meter, or mole of quanta per second per square meter or microeinsteins per second per square meter.  Approximate conversion is 1 J m-2 s-1 equivalent to 5 μE m-2 s-1.
· ANNEX TO THE PARAGRAPH 3.3.4
Add the following descriptor.

a) 
	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  04 008
	Seconds Within a Minute (High accuracy)
	Second
	7
	0
	30


From a recommendation by the BUFR sub-group from last year’s submission

An actual value here would be for example 55.1885403  

b)

	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  111
	X-axis  error ellipse major component

	m
	-1
	0
	17


Actual value e.g 6400m  range 0 to 1,000,000 m

c) 

	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  112
	Y-axis  error ellipse minor component

	m
	-1
	0
	17


Here, if  x=y then it is a radial error, and the angle (see 020114) will be zero 

Actual value 2410 m, range 0 to 1,000,000 m 

d) 
	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  113
	Z-axis  error ellipse component

	m
	-1
	0
	17


Here, if  x=y=z then it is a spherical error, and the angle (see 020115) will be zero 

Actual Value 2460 m, range as above

e) 
	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  114
	Angle of X-axis in error ellipse

	Degree
	2
	-18000
	16


Here is the angle of the error defined in b & c above. Cartesian with sign bit

Actual value 33.40 range -180.00 to 180.00

f) 
	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  115
	Angle of Z-axis in error ellipse

	Degree
	2
	-18000
	16


Here is the angle of the error defined in b,c  & d above. Cartesian with sign bit

Actual value 12.45.

g)  

	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  116
	Emission Height of Cloud Stroke
	M
	0
	0
	16


This parameter is used by DWD(LINET)  for height above ground of stroke Actual Value 1200m range 0-20000

h) 
	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  117
	Amplitude of Lightning Strike
	A
	0
	0
	19


Here we would need to introduce a amplitude measure in Amps or kA. This value was first developed nationally by DWD. 

Example 5.6KA coded as 5600 range 0 to 320000

i)
	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  118
	Lightning Detection Error
	M
	0
	0
	19


This seems to be radial error measured in Metres or Km. An alternative for systems not capable of describing in x,y and z. This value was first developed nationally by DWD.

 Example 6900m range 0 to 500000

j) 
	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  119
	Lightning Discharge Polarity
	Code table
	0
	0
	2


	0
	Not Defined

	1
	Positive

	2
	Negative

	3
	Missing Data


Here we have a simple table self explanatory, changed from “Polarity of stroke” from a suggestion by Jeff Ator/Eva Červená
k) 
	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  25  035
	Decision Method for Polarity
	Code table
	0
	0
	3


	0
	Not Defined

	1
	Individual voltage deflection

	2
	Current based, above a threshold

	3
	Voltage based, above a threshold

	4
	Consensus of sensors, Current above a threshold

	5
	Consensus of sensors, Voltage above a threshold

	6
	Reserved

	7
	Missing Data


Certain sensors use a current decision above a threshold, others directly measure the voltage deflection .Changed to 25 group from a suggestion by Jeff Ator/Eva Červená
l) 

	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  121
	Threshold value for Polarity Decision
	V
	3
	0
	16


Used with k) 0 25 035 or all zero if not defined, typically +1.000 Volt.

m) 

	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  122
	Threshold value for Polarity Decision
	A
	0
	0
	16


Used with k) 0 25 035 or all zero if not defined, typically +2000 A.

n) 

	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  123
	Minimum Threshold for Detection
	mV
	3
	0
	16


This is the minimum signal level acceptable for processing.  

e.g. 0.005v or 5 mV, or typically just above the noise floor of the detector.

o)
	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  124
	Lightning Stroke or Flash
	Code table
	0
	0
	2


	0
	Not Defined

	1
	Lightning Stroke

	2
	Lightning Flash, by manual observation, or if equipment insensitive to stroke resolution

	3
	Missing Data


Another Simple table

p) 

	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  25  175
	Modified Residual
	Numeric
	2
	0
	13


Here the modified residual calculated from the loci of the sensors and signal to noise ratios for the flash. Actual value 0.71 range 0.00 to 10.00 . Changed to 25 group from a suggestion by Jeff Ator/Eva Červená
q) Existing code

	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20 023
	Other Weather
	Flag table
	0
	0
	18


Used to indicate cloud to ground or cloud to cloud.

r) 

	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  25 063
	Central Processor or system Identifier
	Code table
	0
	0
	8


	0
	Not Defined

	1
	Main Processor

	2
	Backup Processor

	3-254
	Reserved

	255
	Missing Data


This is where we identify the Flash Location Processor or system  identity so that in multi integrated system we can identify where the event location was developed. Typically a value of 1 here.

Moved to 25 group from a suggestion by Jeff Ator/Eva Červená
s) 
	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	1 01 000

	Delayed replication of 1 descriptor
	
	
	
	

	0 31 002
	Extended delayed descriptor replication factor
	Numeric
	
	
	

	3 01 059
	New Sequence Descriptor
	
	
	
	


As presented, this will define the number or sensors and locations taking part in the lightning stroke. This would be a minimum of 4 for ATDnet, typically 8 sensors contributing to the actual strike.

t)

	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  02  184
	Type of Lightning Sensor
	Code table
	0
	0
	4


Here we need to add new entry 6 as recommended the ATDnet VLF waveform correlated sensor. 

u)

	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  02 121
	Mean Frequency
	Hertz
	-8
	0
	7


Here this is where systems could be split into cells that work on different frequencies

 You would need to know which sensors are associated with this frequency 

Actual value 13777 Hz so we change scales, with 202136,201236, before and reset after with 201000 and 202000.

Universal BUFR Template for representation of lightning data
	3 01 058
	
	Date/time of lightning event
	

	
	3 01 011
	Year
	Year

	
	
	Month
	Month

	
	
	Day
	Day

	
	       3 01 012
	Hour
	Hour

	
	
	Minute
	Minute

	
	0 04 008
	Seconds within a minute (High accuracy)
	Second, scale7,0,30

	
	
	Horizontal and vertical coordinates of lightning event
	

	
	3 01 021
	Latitude (high accuracy)
	Degree, scale 5

	
	
	Longitude (high accuracy)
	Degree, scale 5

	
	0 20 111
	X-Axis error ellipse
	m scale -1,0,17

	
	0 20 112
	Y-Axis error ellipse
	m scale -1,0,17

	
	0 20 113
	Z-Axis error ellipse
	m scale -1,0,17 

	
	0 20 114
	Angle of X-Axis in error ellipse          
	Degree scale 

2,-18000,16

	
	0 20 115
	Angle of Z-Axis in error ellipse
	Degree scale

2,-18000,16

	
	0 20 116
	Emission Height of cloud stroke
	M scale 0,0,16

	
	
	 Emission information
	

	
	0 20 117
	Amplitude of Lightning Strike
	A, scale 0,0,19

	
	0 20 118
	Lightning Detection Error 
	m, scale 0,0,19

	
	0 20 119
	Lightning Discharge Polarity 
	Code table scale 0,0,2

	
	       0 25 035
	Decision Method for Polarity (V or A)
	Code table scale 0,0,3

	
	0 20 121
	Threshold voltage for Polarity decision
	V scale 3,0,16 

	
	0 20 122
	Threshold current for Polarity decision
	A scale 0,0,16

	
	0 20 123
	Minimum threshold for Detection
	V scale 3,0,16

	
	0 20 124
	Lightning Stroke or Flash
	Code table scale 0,0,2

	
	       0 25 175
	Modified Residual
	Numeric scale2,0,13

	
	0 20 023
	Other Weather (for c2g or c2c identification)
	Flag table scale 0,0,18

	
	
	Sensor Processing
	

	
	       0 25 063
	Central Processor Identifier
	Code table, scale 0,0,8

	202136
	
	
	

	201136
	
	
	

	
	0 02 121
	Mean Frequency (to define centre frequency, if used)
	Hertz, scale-8,0,7

	201000
	
	
	

	202000
	
	
	

	
	0 25 061
	Software identification and version number
	CCITT IA5

	
	0 02 184
	Type of Lightning Detection Sensor
	Code table

	
	0 02 189
	Capability to Discriminate Lightning Strike
	Flag table

	
	0 25 036
	Atmospherics Location Method
	Code table

	1 01 000
	
	Delayed replication of 1 descriptor 
	

	0 31 002
	
	Extended delayed descriptor replication factor

Number of Sensors contributing
	Numeric

	3 01 059
	
	Identification of sensor site and instrumentation 
	

	
	3 01 021
	Latitude (high accuracy) of sensor
	Degree, scale 5

	
	
	Longitude (high accuracy) of sensor
	Degree, scale 5

	
	0 07 030
	Height of station ground above mean sea level 
	m, scale 1

	
	0 07 032
	Height of sensor above local ground (for lightning)
	m, scale 1


· ANNEX TO THE PARAGRAPH 3.3.5
Add new entries to Common Code table C-12:

	Originating Centre
	Sub-Centres

	Code figure

Code figure

00074

UK Met Office, Exeter(RSMC)


	Code figure

Code figure

1
Shanwick Oceanic Area Control Centre
........

.........

31

Institute of Engineering Satellite Surveyingand Geodesy (U.K.)
32

Joint Operational Meteorology and Oceanography Centre (JOMOC)

33

Koninklijk Nederlands Meteorologisch Institut (Netherlands)
34

Nordic GPS Atmospheric Analysis centre (Sweden)
35

Instituto Geografico Nacional de Espana (Spain)
36

Met Eireann (Ireland)
37

Royal Observatory of Belgium (Belgium)



· ANNEX TO THE PARAGRAPH 3.3.6
Add two entries to Common Code table C-13:
	Data Category
	Sub-Category

	Code figure
	Name
	Code figure
	Name (corresponding traditional alphanumeric codes are in brackets)

	000
	Surface data — land
	000
......
002

011

014

020

030

040


	Hourly synoptic observations from fixed land stations (SYNOP)
......
Main synoptic observations from fixed land stations (SYNOP)

Special aeronautical observations (SPECI)

Ground-based GPS humidity observations (GPSIWV)
Climatological observations (CLIMAT)
Sferics locations (SFLOC)
Hydrologic reports



· ANNEX TO THE PARAGRAPH 3.3.7
Rename the Common Code Table C-6 to "List of units for TDCFs"

Add the following entries to the Common Code Table C-6
	Code Figure
	Other units as used by WMO
	Conventional abbreviation
	Abbreviation in IA5/ASCII
	Abbreviation in ITA2
	Definition in base units

	760
	metres per second squared
	m s-2
	m s-2
	
	

	761
	square metres second
	m2 s
	m2 s
	
	

	762
	square metres per second squared
	m2 s-2
	m2 s-2
	
	

	763
	square metres per radian second
	m2 rad-1 s
	m2 rad-1 s
	
	

	764
	square metres per hertz
	m2 Hz-1
	m2/Hz
	
	

	765
	cubic metres
	m3
	m3
	
	

	766
	cubic metres per second
	m3 s-1
	m3/s
	
	

	767
	cubic metres per cubic metre
	m3 m-3
	m3 m-3
	
	

	768
	metres to the fourth power
	m4
	m4
	
	

	769
	metres to the two thirds power per second
	m2/3 s-1
	m2/3 s-1
	
	

	772
	logarithm per metre
	log (m-1)
	log (m-1)
	
	

	773
	logarithm per square metre
	log (m-2)
	log (m-2)
	
	

	775
	kilograms per metre
	kg m-1
	kg/m
	
	

	776
	kilograms per square metre per second
	kg m-2 s-1
	kg m-2 s-1
	
	

	777
	kilograms per cubic metre
	kg m-3
	kg m-3
	
	

	778
	per square kilogram per second
	kg-2 s-1
	kg-2 s-1
	
	

	779
	seconds per metre
	s m-1
	s/m
	
	

	785
	kelvin metres per second
	K m s-1
	K m s-1
	
	

	786
	kelvins per metre
	K m-1
	K/m
	
	

	787
	kelvin square metres per kilogram per second
	K m2 kg-1 s-1
	K m2 kg-1 s-1
	
	

	788
	moles per mole
	mol mol-1
	mol/mol
	
	

	790
	radians per metre
	rad m-1
	rad/m
	
	

	795
	newtons per square metre
	N m-2
	N m-2
	
	

	800
	pascals per second
	Pa s-1
	Pa/s
	
	

	801
	kilopascal
	kPa
	kPa
	
	

	805
	joules per square metre
	J m-2
	J m-2
	
	

	806
	joules per kilogram
	J kg-1
	J/kg
	
	

	810
	watts per metre per steradian
	W m-1 sr-1
	W m-1 sr-1
	
	

	811
	watts per square metre
	W m-2
	W m-2
	
	

	812
	watts per square metre per steradian
	W m-2 sr-1
	W m-2 sr-1
	
	

	813
	watts per square metre per steradian per centimetre
	W m-2 sr-1 cm-1
	W m-2 sr-1 cm-1
	
	

	814
	watts per square metre per steradian per metre
	W m-2 sr-1 m-1
	W m-2 sr-1 m-1
	
	

	815
	watts per cubic metre per steradian
	W m-3 sr-1
	W m-3 sr-1
	
	

	820
	siemens per metre
	S m-1
	S/m
	
	

	825
	square degrees
	degree2
	deg2
	
	

	830
	becquerel seconds per cubic metre
	Bq s m-3
	Bq s m-3
	
	

	835
	decibels per metre
	dB m-1
	dB/m
	
	

	836
	decibels per degree
	dB degree-1
	dB/deg
	
	

	841
	pH unit
	pH unit
	pH unit
	
	

	842
	N units
	N units
	N units
	
	


· ANNEX TO THE PARAGRAPH 3.3.8
Add new Table D entry:
	
	
	ATMS (Advanced Technology Microwave Sounder) data

	3 10 061
	0 01 007
	Satellite identifier

	
	0 01 033
	Identification of originating/generating center

	
	0 01 034
	Identification of originating/generating sub-center

	
	0 02 019
	Satellite instruments

	
	0 02 020
	Satellite classification

	
	3 01 011
	Year, Month, Day

	
	3 01 012
	Hour, Minute

	
	2 07 003
	Increase scale and bit width

	
	0 04 006
	Second

	
	2 07 000
	Cancel increase scale and bit width

	
	0 05 040
	Orbit number

	
	0 05 041
	Scan line number

	
	0 05 043
	Field of view number

	
	0 33 079
	Granule level quality flags

	
	0 33 080
	Scan level quality flags

	
	0 33 078
	Geolocation quality

	
	3 01 021
	Latitude, Longitude (high accuracy)

	
	2 01 129
	Increase bit width

	
	0 07 002
	Height or altitude

	
	2 01 000
	Cancel increase bit width

	
	0 07 024
	Satellite zenith angle

	
	0 05 021
	Bearing or azimuth

	
	0 07 025
	Solar zenith angle

	
	0 05 022
	Solar azimuth

	
	0 25 075
	Satellite antenna corrections version number

	
	1 07 000
	Delayed replication of 7 descriptors

	
	0 31 002
	Extended delayed descriptor replication factor

	
	0 05 042
	Channel number

	
	0 02 153
	Satellite channel center frequency

	
	0 02 154
	Satellite channel band width

	
	0 02 104
	Antenna polarization

	
	0 12 066
	Antenna temperature

	
	0 12 163
	Brightness temperature

	
	0 33 081
	Channel data quality flags


Add new Table B entries:
	Table Reference
	Element name
	BUFR
	CREX


	F  X  Y
	
	Unit
	Scale
	Ref. value
	Data width
	Unit
	Scale
	Data width

	0 12 066
	Antenna temperature
	K
	2
	0
	16
	C
	2
	5

	0 33 078
	Geolocation quality
	Code table
	0
	0
	4
	Code table
	0
	2

	0 33 079
	Granule level quality flags
	Flag table
	0
	0
	16
	Flag table
	0
	6

	0 33 080
	Scan level quality flags
	Flag table
	0
	0
	20
	Flag table
	0
	7

	0 33 081
	Channel data quality flags
	Flag table
	0
	0
	12
	Flag table
	0
	4


Add the following new code table entries to existing BUFR/CREX Table B descriptors:

0 02 104  (Antenna polarization)

6
Quasi-horizontal polarization
7
Quasi-vertical polarization
Add new Code/Flag tables for Table B descriptors:

0 33 078  Geolocation quality
	Code figure
	Meaning

	0
	Nominal – altitude and Ephemeris data available

	1
	Missing at most a small gap of altitude and Ephemeris data

	2
	Missing more than a small gap of altitude and Ephemeris data, but no more than a granule boundary

	3
	Missing more than a granule boundary of altitude and Ephemeris data

	4-14
	Reserved

	15
	Missing


0-33-079  Granule level quality flags

	Bit
	Meaning

	1-5
	Reserved

	6
	The No. 1-No.7 health checks failed

	7
	The No. 8-No.15 health checks failed

	8
	The No. 16-No.23 health checks failed

	9
	The No. 24-No.31 health checks failed

	10
	The No. 32-No.39 health checks failed

	11
	The No. 40-No.47 health checks failed

	12
	The No. 48-No.55 health checks failed

	13
	The No. 56-No.63 health checks failed

	14
	The No. 64-No.70 health checks failed

	15
	Quadratic correction applied to the radiometric transfer function for non-linearity correction

	All 16
	Missing value


0-33-080  Scan level quality flags 

	Bit
	Meaning

	1-6
	Reserved

	7
	Divide-by-zero condition or computation loop failed to converge in the K/Ka and V (KAV) Band PRT

	8
	Divide-by-zero condition or computation loop failed to converge in the WG Band PRT

	9
	Divide-by-zero condition or computation loop failed to converge in the K/Ka, V, W, G Band Receiver Shelf PRT K temperature computation

	10
	Out of range condition for the K/Ka and V Band PRT

	11
	Out of range condition for the WG Band PRT

	12
	KAV PRT temperature inconsistency

	13
	WG PRT temperature inconsistency  

	14
	Time Sequence Error

	15
	Data Gap - Missing scan(s) preceding the current scan

	16
	KAV PRT Sufficiency - Insufficient KAV PRT data are available

	17
	WG PRT Sufficiency - Insufficient WG PRT data are available

	18
	Space View antenna position error

	19
	Blackbody antenna position error

	All 20
	Missing value


0-33-081  Channel data quality flags 

	Bit
	Meaning

	1-2
	Reserved

	3
	Moon in Space View

	4
	Gain Error - The lowest blackbody count is smaller than or equal to the highest space view count in a scan

	5
	Calibration With Fewer Than Preferred Samples

	6
	Space View Data Sufficiency Check - Insufficient space view samples are available

	7
	Blackbody View Data Sufficiency Check -  Insufficient blackbody view samples are available

	8
	Out of range condition for the Space View 

	9
	Out of range condition for the BlackBody View

	10
	Space view inconsistency  

	11
	BlackBody view inconsistency  

	All 12
	Missing value


· ANNEX TO THE PARAGRAPH 3.3.9
Add the following entry to C-1:

	n.a.
	176
	176
	U.S. Cooperative Institute for Meteorological Satellite Studies (CIMSS)


Add the following entry to C-11

	00176
	00176
	U.S. Cooperative Institute for Meteorological Satellite Studies (CIMSS)


Add the following entries to C-12

	00176
	U.S. Cooperative Institute for Meteorological Satellite Studies (CIMSS)
	10
	Tromso (Norway)

	
	
	11
	McMurdo (Antarctica)

	
	
	12
	Sodankyla (Finland)

	
	
	13
	Fairbanks (USA)

	
	
	14
	Barrow (USA)

	
	
	15
	Rothera (Antarctica)


· ANNEX TO THE PARAGRAPH 3.3.10
Add new Table D entry:
	
	
	(CrIS (Cross-Track Infrared Sounder) radiance data)

	3 10 060
	0 01 007
	Satellite identifier

	
	0 01 033
	Identification of originating/generating center

	
	0 02 019
	Satellite instruments

	
	0 02 020
	Satellite classification

	
	3 01 011
	Year, Month, Day

	
	3 01 012
	Hour, Minute

	
	2 07 003
	Increase scale and bit width

	
	0 04 006
	Second

	
	2 07 000
	Cancel increase scale and bit width

	
	3 04 030
	Location of satellite platform

	
	3 01 021
	Latitude, Longitude (high accuracy)

	
	0 07 024
	Satellite zenith angle

	
	0 05 021
	Bearing or azimuth

	
	0 07 025
	Solar zenith angle

	
	0 05 022
	Solar azimuth

	
	0 08 075
	Ascending/Descending orbit qualifier

	
	2 01 133
	Increase bit width

	
	0 05 041
	Scan line number

	
	2 01 000
	Cancel increase bit width

	
	0 05 045
	Field of regard number

	
	0 05 043
	Field of view number

	
	0 05 040
	Orbit number

	
	0 10 001
	Height of land surface

	
	2 01 129
	Increase bit width

	
	0 07 002
	Height or altitude

	
	2 01 000
	Cancel increase bit width

	
	2 02 127
	Increase scale

	
	2 01 125
	Increase bit width

	
	0 21 166
	Land fraction

	
	2 01 000
	Cancel increase bit width

	
	2 02 000
	Cancel increase scale

	
	0 08 012
	Land/Sea qualifier

	
	0 20 010
	Cloud cover (total)

	
	0 20 014
	Height of top of cloud

	
	0 02 165
	Radiance type flags

	
	0 33 075
	Scan-level quality flags

	
	1 07 003
	Replicate 7 descriptors 3 times

	
	0 08 076
	Type of band

	
	0 06 029
	Wave number (start of range)

	
	0 06 029
	Wave number (end of range)

	
	0 25 140
	Start channel

	
	0 25 141
	End channel

	
	0 33 076
	Calibration quality flags

	
	0 33 077
	Field of view quality flags

	
	0 08 076
	Type of band (“Missing” = Cancel)

	
	0 33 078
	Geolocation quality

	
	0 33 003
	Quality information

	
	1 04 000
	Delayed replication of 4 descriptors

	
	0 31 002
	Extended delayed descriptor replication factor

	
	2 01 133
	Increase bit width

	
	0 05 042
	Channel number

	
	2 01 000
	Cancel increase bit width

	
	0 14 044
	Channel radiance


Add new Table B entries:
	Table Reference
	Element name
	BUFR
	CREX


	F  X  Y
	
	Unit
	Scale
	Ref. value
	Data width
	Unit
	Scale
	Data width

	0 02 165
	Radiance type flags
	Flag table
	0
	0
	15
	Flag table
	0
	5

	0 05 045
	Field of regard number
	Numeric
	0
	0
	8
	Numeric
	0
	3

	0 06 029
	Wave number
	m-1
	1
	0
	22
	m-1
	1
	7

	0 14 044
	Channel radiance
	Wm-2sr-1cm
	7
	-100000
	22
	Wm-2sr-1cm
	7
	7

	0 33 075
	Scan-level quality flags
	Flag table
	0
	0
	13
	Flag table
	0
	5

	0 33 076
	Calibration quality flags
	Flag table
	0
	0
	9
	Flag table
	0
	3

	0 33 077
	Field-of-view quality flags
	Flag table
	0
	0
	19
	Flag table
	0
	7

	0 33 078
	Geolocation quality
	Code table
	0
	0
	4
	Code table
	0
	2


Rename 0 21 166 (ASCAT land fraction) to 0 21 166 (Land fraction)
Add the following new code table entries to existing BUFR/CREX Table B descriptors:

0 08 076  (Type of band)

2
Long-wave infrared

3
Medium-wave infrared

4
Short-wave infrared
Add the following flag tables for new Table B descriptors:

0 02 165  Radiance type flags

	Bit
	Meaning

	1
	Clear path

	2
	Partly cloudy path

	3
	Cloudy path

	4
	Apodized

	5
	Unapodized

	6
	Reconstructed

	7
	Cloud cleared

	8-14
	Reserved

	All 15
	Missing value


0 33 075  Scan-level quality flags
	Bit
	Meaning

	1
	Gap in Raw Data Record (RDR) data detected (i.e., missing scan(s) preceding the current scan)

	2
	Recorded time is not in sequence (i.e., the scan start time is out of sequence)

	3
	Lamda monitored calculation cannot be updated (see Note 1)

	4
	The measured temperatures of any instrument components (e.g., beam-splitter, scan mirror, scan baffle, etc.) are outside the allowable ranges (see Note 2)

	5
	At least one of the monitored instrument temperatures has drifted more than a specified tolerance value

	6-12
	Reserved

	All 13
	Missing value


Note 1:  Set to 1 if laser wavelength calculation is invalid due to laser diode bias current and/or laser diode temperature measurements being outside the predetermined allowable ranges.  These ranges are tunable.  In this case Lamda monitored calculation shall have 1 bit per scan.
Note 2:  These temperatures are used to compute the “environmental” contribution to the Internal Calibration Target (ICT) radiances.  When this bit is set to 1, the invalid temperatures shall be replaced with the validated temperature values of the ICT.

0 33 076  Calibration quality flags

	Bit
	Meaning

	1
	Lunar intrusion on first deep space view (see Note)

	2
	Lunar intrusion on second deep space view (see Note)

	3-8
	Reserved

	All 9
	Missing value


Note:  Set to 1 if at least one spectrum in the deep space moving average was invalidated due to a lunar intrusion.

0 33 077  Field-of-view quality flags
	Bit
	Meaning

	1
	Degraded SDR quality

	2
	Invalid SDR quality (see Note 1)

	3
	Invalid SDR geolocation information

	4
	Degraded radiometric calibration

	5
	Invalid radiometric calibration (see Note 2)

	6
	Degraded spectral calibration

	7
	Invalid spectral calibration (see Note 3)

	8
	Fringe count error detected and corrected (see Note 4)

	9
	Day/night indicator (see Note 5)

	10
	Invalid RDR data (see Note 6)

	11
	Significant fringe count error detected (see Note 7)

	12
	Bit trim failed

	13-18
	Reserved

	All 19
	Missing value


SDR = Science Data Record

RDR = Raw Data Record

Note 1: SDR quality is invalid if bit trim failed (see bit 12), or fringe count error detected (see bit 11), or invalid Raw Data Record (RDR) data (see bit 10), or invalid radiometric calibration (see bit 5), or invalid spectral calibration (see bit 7).
Note 2: Radiometric calibration is invalid if radiometric calibration is not performed, or if it is performed with invalid calibration data (e.g., deep space window size = 0).
Note 3: Spectral calibration is invalid if fringe count error detected and corrected (see bit 8), or if Neon calibration is suspect and Lamda monitored calculation cannot be updated (see “Scan-level quality flags" (0-33-075) - bit 3).

Note 4: Set to 0 if no fringe count error was detected (see bit 11), or a fringe count error was detected but it was not corrected.
Note 5: Set to 0 if day (solar zenith angle < 90).  Set to 1 if night (solar zenith angle > 90).
Note 6: This flag indicates the instrument exhibited operational errors and the associated interferogram(s) is/are excluded from SDR processing.
Note 7: This flag indicates a significant number of fringes have been missed, shifting the interferogram ZPD outside of a window monitored by the instrument, and the interferogram is excluded from SDR processing.

0 33 078  Geolocation quality
	Code figure
	Meaning

	0
	Nominal – altitude and Ephemeris data available

	1
	Missing at most a small gap of altitude and Ephemeris data

	2
	Missing more than a small gap of altitude and Ephemeris data, but no more than a granule boundary

	3
	Missing more than a granule boundary of altitude and Ephemeris data

	4-14
	Reserved

	15
	Missing


Add the following new entry to Common Code Table C-13:

Under Data Category 021 = Radiances (satellite measured), add the following new International Data Sub-Category entry:

	005
	Cross-track infrared sounder


· ANNEX TO THE PARAGRAPH 3.3.11
Add new sequences for SIGMET over more than one region (for validation):

	
	
	
	
	
	
	(SIGMET header)

	3
	16
	041
	3
	01
	014
	Time period (for which SIGMET is valid)

	
	
	
	0
	01
	037
	SIGMET sequence identifier

	
	
	
	0
	10
	064
	SIGMET cruising level

	
	
	
	1
	04
	000
	Delayed replication of 4 descriptors

	
	
	
	0
	31
	001
	Replication factor

	
	
	
	0
	08
	019
	Qualifier for location identifier, 1=ATS unit serving FIR

	
	
	
	0
	01
	062
	Short ICAO location identifier

	
	
	
	0
	08
	019
	Qualifier for location identifier, 2=FIR, 3=UIR, 4=CTA

	
	
	
	0
	01
	065
	ICAO region identifier

	
	
	
	0
	08
	019
	Qualifier for location identifier, 6=MWO

	
	
	
	0
	01
	062
	Short ICAO location identifier

	
	
	
	0
	08
	019
	Qualifier for location identifier, Missing=Cancel

	
	
	
	
	
	
	

	
	
	
	
	
	
	(Volcanic Ash SIGMET)

	3
	16
	042
	0
	08
	079
	Product status, 0=Normal Issue, 1=Correction

	
	
	
	3
	16
	041
	SIGMET Header

	
	
	
	0
	08
	011
	Meteorological feature, 17=Volcano

	
	
	
	0
	01
	022
	Name of feature

	
	
	
	0
	08
	007
	Dimensional significance, 0=Point

	
	
	
	3
	01
	023
	Location

	
	
	
	0
	08
	007
	Dimensional significance, Missing=Cancel

	
	
	
	0
	20
	090
	Special Clouds, 5=Clouds from volcanic eruptions

	
	
	
	3
	16
	031
	SIGMET Observed or forecast location and motion

	
	
	
	1
	01
	000 
	Delayed replication of 1 descriptor

	
	
	
	0
	31
	000
	Short replication factor

	
	
	
	3
	16
	032
	SIGMET Forecast position

	
	
	
	1
	01
	000 
	Delayed replication of 1 descriptor

	
	
	
	0
	31
	001
	Replication factor

	
	
	
	3
	16
	033
	SIGMET Outlook

	
	
	
	0
	08
	011
	Meteorological feature, Missing=Cancel

	
	
	
	0
	08
	079
	Product status, Missing=Cancel

	
	
	
	
	
	
	

	
	
	
	
	
	
	(Thunderstorm SIGMET)

	3
	16
	043
	0
	08
	079
	Product status, 0=Normal Issue, 1=Correction

	
	
	
	3
	16
	041
	SIGMET Header

	
	
	
	0
	08
	011 
	Meteorological feature, 21=Thunderstorm

	
	
	
	0
	20
	023
	Other weather phenomenon, bit 2=Squalls or all 18 bits = Missing

	
	
	
	0
	20
	021
	Type of precipitation, bit 14=Hail or all 30 bits=Missing

	
	
	
	0
	20
	008
	Cloud distribution 15=OBSC, 16=EMBD, 12=FRQ, 31=Missing

	
	
	
	3
	16
	031
	SIGMET Observed or forecast location and motion

	
	
	
	0
	08
	011
	Meteorological feature, Missing=Cancel

	
	
	
	0
	08
	079
	Product status, Missing=Cancel

	
	
	
	
	
	
	

	
	
	
	
	
	
	(Tropical Cyclone SIGMET)

	3
	16
	044
	0
	08
	079
	Product status, 0=Normal Issue, 1=Correction

	
	
	
	3
	16
	041
	SIGMET Header

	
	
	
	0
	08
	011
	Meteorological feature, 22=Tropical Cyclone

	
	
	
	0
	01
	027
	WMO long storm name

	
	
	
	3
	16
	031
	SIGMET Observed or forecast location and motion

	
	
	
	1
	01
	000 
	Delayed replication of 1 descriptor

	
	
	
	0
	31
	000
	Short replication factor

	
	
	
	3
	16
	032
	SIGMET Forecast position

	
	
	
	1
	01
	000 
	Delayed replication of 1 descriptor

	
	
	
	0
	31
	001
	Replication factor

	
	
	
	3
	16
	033
	SIGMET Outlook

	
	
	
	0
	08
	011
	Meteorological feature, Missing=Cancel

	
	
	
	0
	08
	079
	Product status, Missing=Cancel

	
	
	
	
	
	
	

	
	
	
	
	
	
	(Turbulence SIGMET)

	3
	16
	045
	0
	08
	079
	Product status, 0=Normal Issue, 1=Correction 

	
	
	
	3
	16
	041
	SIGMET Header

	
	
	
	0
	08
	011
	Meteorological feature, 13=Turbulence

	
	
	
	0
	11
	031
	Degree of turbulence, 10=Moderate, 11=Severe

	
	
	
	3
	16
	031
	SIGMET Observed or forecast location and motion

	
	
	
	0
	08
	011
	Meteorological feature, Missing=Cancel

	
	
	
	0
	08
	079
	Product status, Missing=Cancel

	
	
	
	
	
	
	

	
	
	
	
	
	
	(Icing SIGMET)

	3
	16
	046
	0
	08
	079
	Product status, 0=Normal Issue, 1=Correction

	
	
	
	3
	16
	041
	SIGMET Header

	
	
	
	0
	08
	011
	Meteorological feature, 15=Airframe Icing

	
	
	
	0
	20
	041
	Airframe icing, 7=Severe

	
	
	
	0
	20
	021
	Type of precipitation, bit 3=Liquid freezing or all 30 bits = Missing

	
	
	
	3
	16
	031
	SIGMET Observed or forecast location and motion

	
	
	
	0
	08
	011
	Meteorological feature, Missing=Cancel

	
	
	
	0
	08
	079
	Product status, Missing=Cancel

	
	
	
	
	
	
	

	
	
	
	
	
	
	(Mountain Wave, Duststorm or Sandstorm SIGMET)

	3
	16
	047
	0
	08
	079
	Product status, 0=Normal Issue, 1=Correction

	
	
	
	3
	16
	041
	SIGMET Header

	
	
	
	0
	08
	011
	Meteorological feature, 23=MountainWave, 24=Duststorm, 25=Sandstorm

	
	
	
	0
	20
	024
	Intensity of phenomena, 3=Heavy, 5=Severe

	
	
	
	3
	16
	031
	SIGMET Observed or forecast location and motion

	
	
	
	0
	08
	011
	Meteorological feature, Missing=Cancel

	
	
	
	0
	08
	079
	Product status, Missing=Cancel

	
	
	
	
	
	
	

	
	
	
	
	
	
	(Cancellation of SIGMET)   

	3
	16
	048
	3
	16
	041
	SIGMET header

	
	
	
	0
	08
	079
	Product status, 4=Cancellation

	
	
	
	3
	01
	014 
	Time period (of the SIGMET to be cancelled)

	
	
	
	0
	01
	037
	SIGMET sequence identifier (of the SIGMET to be cancelled)

	
	
	
	0
	10
	064
	SIGMET cruising level (of the SIGMET to be cancelled) 

	
	
	
	0
	08
	079
	Product status, Missing=Cancel


· ANNEX TO THE PARAGRAPH 3.3.12 AND 3.3.14
BUFR TEMPLATE FOR AMDAR, 3 11 010, version 4

	0
	01
	008
	
	Aircraft identification (1)

	0
	01
	023
	Optional
	Sequence number (2)

	0
	01
	006
	Optional
	Flight number (3) 

	0
	01
	110
	Optional
	Aircraft tail number (4) 

	0
	01
	111
	Optional
	Origination airport (4) 

	0
	01
	112
	Optional
	Destination airport (4)

	2
	04
	002
	
	Add associated field (of 2 bits) (19)  (20)

	0
	31
	021
	
	Associated field significance (19) (20)

                                               (= 8 Two bits quality information)

	3
	01
	011
	
	Year, month and day

	3
	01
	013
	
	Hour, minute and second

	3
	01
	021
	
	Latitude and longitude (high accuracy)

	0
	07
	004
	
	Pressure (5)

	0
	10
	053
	
	GNSS Altitude (4)

	0
	08
	009
	
	Detailed phase of flight (6)

	0
	11
	001
	
	Wind direction

	0
	11
	002
	
	Wind speed 

	0
	02
	064
	
	Aircraft roll angle quality

	0
	11
	100
	Optional
	True aircraft speed (7)

	0
	11
	101
	Optional
	Aircraft ground velocity (u-component) (4)

	0
	11
	102
	Optional
	Aircraft ground velocity (v-component) (4)

	0
	11
	103
	Optional
	Aircraft ground velocity (w-component) (4)

	0
	11
	104
	Optional
	Aircraft true heading (4)

	0
	12
	101
	
	Temperature/air temperature (8)

	0
	13
	002
	
	Mixing ratio 

	0
	13
	003
	
	Relative humidity

	1
	01
	000
	
	Delayed replication of 1 descriptor

	0
	31
	000
	
	Short delayed descriptor replication factor 

	0
	12
	103
	Optional
	Dew-point temperature (9)

	0
	33
	026
	
	Moisture quality  

	1
	01
	000
	
	Delayed replication of 1 descriptor

	0
	31
	000
	
	Short delayed descriptor replication factor 

	0
	20
	042
	Optional
	Airframe icing (10)

	1 
	03
	000
	
	Delayed replication of 3 descriptors

	0
	31
	000
	
	Short delayed descriptor replication factor 

	0
	20
	043
	Optional
	Peak liquid water content (11)

	0
	20
	044
	Optional
	Average liquid water content (11)

	0
	20
	045
	Optional
	Supercooled large droplet (SLD) conditions (11)

	1 
	01
	000
	
	Delayed replication of 1 descriptor

	0
	31
	000
	
	Short delayed descriptor replication factor 

	0
	33
	025
	Optional
	ACARS interpolated values indicator (12)

	 1
	03
	000
	
	Delayed replication of 3 descriptors (13)

	0
	31
	001
	
	Delayed descriptor replication factor (14)

	0
	11
	075
	Optional
	Mean turbulence intensity (EDR)

	0
	11
	076
	Optional
	Peak turbulence intensity (EDR)

	0
	11
	039
	Optional
	Extended time of occurrence of peak EDR (15)

	1
	02
	000
	
	Delayed replication of 2 descriptors

	0
	31
	000
	
	Short delayed descriptor replication factor 

	0
	11
	037
	Optional
	Turbulence index (EDR)

	0
	11
	077
	Optional
	Reporting interval or averaging time for EDR  (16)

	1
	03
	000
	
	Delayed replication of 3 descriptors

	0
	31
	000
	
	Short delayed descriptor replication factor 

	0
	11
	034
	Optional
	Vertical gust velocity (17) 

	0
	11
	035
	Optional
	Vertical gust acceleration (17)

	0
	11
	036
	Optional
	Maximum derived equivalent vertical gust speed (17)

	2
	04
	000
	
	Cancel add associated field (19) (20)

	1 
	18
	000
	
	Delayed replication of 18 descriptors (18)

	0
	31
	001
	
	Delayed descriptor replication factor (18)

	3
	01
	021
	Optional
	Latitude and longitude (high accuracy) 

	0 
	07
	007
	Optional
	Height 

	3
	01
	013
	Optional
	Hour, minute and second

	0
	11
	105
	Optional
	EDR algorithm version (4)

	2
	04
	007
	
	Add associated field (of 7 bits) (21)

	0
	31
	021
	
	Associated field significance (21)

                                                (= 7 Percentage  confidence)

	0
	11
	076
	Optional
	Peak turbulence intensity (EDR)

	0
	11
	075
	Optional
	Mean turbulence intensity (EDR)

	2
	04
	000
	
	Cancel add associated field(21)

	0
	11
	106
	Optional
	Running minimum confidence (4)

	0
	11
	107
	Optional
	Maximum number bad inputs (4)

	0
	11
	108
	Optional
	Peak Location (4)

	0
	11
	109
	Optional
	Number of good EDR (4)

	0
	12
	101
	Optional
	Temperature/air temperature 

	0
	11
	001
	Optional
	Wind direction

	2
	01
	130
	Optional
	Change data width 

	0
	11
	084
	Optional
	Wind speed

	2
	01
	000
	Optional
	Cancel change data width 


Table 1. Standardized BUFR Template for AMDAR 3 11 010 version 4.
Notes for Standardized BUFR Template for AMDAR data 3 11 010, version 4:

(1) Aircraft identifier 0 01 008 can cope with ASDAR, ADS and other AMDAR identities. ADS reports use a 24-bit ICAO airframe identifier, equating to an 8-character BCD number. Look at developing a standard naming convention for the various AMDAR regions and/or programmes. The WIGOS meeting agreed that additional information such aircraft type and navigation systems would be part of the Meta data, not part of the Standardized BUFR Template for AMDAR. It was noted that AMDAR Meta data would be addressed by the WIGOS Pilot Project for AMDAR.
(2) The sequence number is a simple observation count to be included in the down-linked message.  It should be reset at 0000 UTC each day and can be useful for quality control, data management and archiving purposes. The WIGOS meeting has made the recommendation that if this parameter is not used by an operational AMDAR programme or NWP Centre then this parameter be removed from the new Standardized BUFR Template for AMDAR. 
(3) 0 01 006 (Flight number) will assist with the quality control of aircraft track data, by providing information on the route the aircraft is expected to take, including information on the departure airport and the expected arrival airports. Presently 8 characters has been used as an estimate as the maximum length for any given flight number.
(4) Refer to Table 2 for the required BUFR and CREX descriptors for the new elements, including the units, scale, reference value and data width.
	Table reference
	
	BUFR
	CREX

	F X Y
	Element name
	Unit
	Scale
	Reference    value
	Data width
	Unit
	Scale
	Data width

	0 11 100
	True aircraft speed    
	m s-1 
	1
	0
	12
	m s-1 
	1
	4

	0 11 101
	Aircraft velocity u-component
	m s-1
	1
	–4096
	13
	m s-1
	1
	4

	0 11 102
	Aircraft velocity v-component
	m s-1
	1
	–4096
	13
	m s-1
	1
	4

	0 11 103
	Aircraft velocity w-component
	m s-1
	1
	–512
	10
	m s-1
	1
	4

	0 11 104
	Aircraft true heading
	Degree true
	0
	0
	9
	Degree true
	0
	3

	0 10 053
	Global Navigation Satellite System Altitude
	m
	0
	-1000
	17
	m
	0
	5

	0 01 110
	Aircraft tail number
	CCITT IA5  
	0
	0
	48
	character 
	0
	6

	0 01 111
	Origination airport
	CCITT IA5  
	0
	0
	24
	character 
	0
	3

	0 01 112
	Destination airport
	CCITT IA5  
	0
	0
	24
	character 
	0
	3

	0 11 105
	EDR algorithm version
	numeric
	0
	0
	6
	numeric
	0
	2

	0 11 106
	Running minimum confidence
	numeric
	1
	0
	4
	numeric
	1
	2

	0 11 107
	Maximum number bad inputs
	numeric
	0
	0
	5
	numeric
	0
	2

	0 11 108
	Peak Location
	numeric
	1
	0
	4
	numeric
	1
	2

	0 11 109
	Number of good EDR
	numeric
	0
	0
	4
	numeric
	0
	2


Table 2. Proposal for new AMDAR descriptors in 3 11 010, version 4.
(5) The AMDAR Science and Technical Sub-Group requested that Flight level (0 07 010) be replaced with static pressure (0 07 004) as this value is primarily there before any altitude value is calculated by the aircrafts on-board algorithms. Only the left-over of the so-called built-in error remain any other effect of calculation methods, rounding, or formatting are avoided. For any meteorological application of the AMDAR data the pressure value is needed but not the flight level.
(6) This phase of flight table is expanded to indicate wind quality from roll angle, or roll and pitch combined and also to indicate the method of ascent and descent observation interval selection either by time or pressure increments. The WIGOS meeting agreed that the Phase of flight 0 08 004 would not be included in the new Standardized BUFR Template for AMDAR as the required level of detail has been incorporated in the detailed phase of flight 0 08 009. The WIGOS meeting also discussed whether there is a requirement for adding a new condition to the detailed phase of flight 0 08 009 that would cover an aircraft being placed in a holding pattern.
(7) Refer to AMDAR Reference Manual for definition.
(8) This parameter has been renamed Temperature/air temperature.

(9) 0 12 103 Dew-point temperature had been introduced in the templates for AMDAR profile data to simulate radiosonding data.
(10) The old ACARS airframe icing code table 0 20 041 is not included.

(11) A special automatic icing report, including these elements, is expected to become available from some aircraft and a down-link code has been published.
(12) 0 33 025 ACARS interpolated values was primarily used in the USA AMDAR Programme to indicate time and position being reported or interpolated. The name for this element has been changed to ACARS interpolated values indicator.
(13) Delayed replication 1 03 000 refers to the following three descriptors 0 11 075, 0 11 076 and 0 11 039 to allow reporting of the Extended time of occurrence of peak EDR of all included values of 0 11 076 (Peak (EDR)). This allows each turbulence peak to be reported. 

Explanatory remarks to Note (13):


According to Note (14), up to ten values of 0 11 076 (Peak (EDR)) may be reported.  However, 0 11 039 (Extended time of occurrence of peak EDR) was included only once in the template 3 11 010, version 0.  Therefore, it was not clear to which out of those ten values of 0 11 076, the time specification 0 11 039 referred.  If it had been the maximum value, the name of 0 11 039 should have been modified to read “Extended time of occurrence of maximum peak EDR”.  If the time information on all the reported values of 0 11 076 (Peak (EDR)) is required, then 0 11 039 (Extended time of occurrence of peak EDR) should be included under the delayed replication as shown in the proposed template 3 11 010, version 4.

(14) Some aircraft report up to 10 pairs of (EDR) values per observation.  The corresponding times and position could be found by interpolation from the previous report. If the aircraft does not report it the number of replication 0 31 001 is set to zero.
(15) 0 11 039 allows observation intervals up to one hour.  0 11 038 allows up to 15 minutes only whereas observation intervals of 30 minutes or more are commonly used, hence 0 11 038 had been replaced by 0 11 039.
(16) The EDR observing interval and associated averaging time differs according to individual observing schedule and cannot be assumed to be identical to the observation interval for the main elements.  It is desirable to include this information in the coded data.
(17) Vertical gust velocity 0 11 034, Vertical gust acceleration 0 11 035 and Maximum derived equivalent vertical gust speed 0 11 036 have been added to meet the request for reflecting all entries of 3 11 004 in the Standardized BUFR template for AMDAR. The current ICAO standard for automated turbulence reporting is EDR.
(18) Up to 254 EDR reports may be included in a BUFR message. If the aircraft does not report them, the number of replication 0 31 001 is set to zero.
(19) Operator descriptor 2 04 Y has been introduced for representation of AMDAR quality information instead of flag table 0 33 079 (AMDAR quality information) used in the previous versions of the AMDAR template 3 11 010. Some elements (such as Wind Speed, Wind Direction, Air Temperature) may appear more than once in the data described by 3 11 010.  Operator descriptor 2 04 Y allows to assign unambiguously the required quality information to the element to which it refers.

(20) Each of the following elements, apart from delayed replication factors 0 31 000 and 0 31 001, shall be preceded by two bits providing information on the element being suspected or not. If the quality information on the element is not required, the associated field shall be set to 3. For this purpose, a new code figure 8 (Two bit quality information) is proposed in the Code table 0 31 021 (Associated field significance)  as follows:

0 31 021
	Code figure
	

	8
	0 -  Not suspected

	
	1 -  Suspected

	
	2 -  Reserved

	
	3 -  Information not required


(21) Peak turbulence intensity (EDR) and Mean turbulence intensity (EDR) shall be preceded by seven bit information containing percentage confidence of Peak turbulence intensity (EDR) and Mean turbulence intensity (EDR), respectively.

· ANNEX TO THE PARAGRAPH 3.3.13
IAGOS Template for single observation 3 11 011 (Preliminary version):
	TABLE REFERENCES
	TABLE

ELEMENT NAME
	BUFR

	
	
	UNIT
	SCALE
	REFERENCE VALUE
	DATA WIDTH (Bits)

	F
	X
	Y
	F
	X
	Y
	
	
	
	
	

	3
	11
	011
	0
	01
	008
	Aircraft registration number or other identification
	CCITT IA5
	0
	0
	64

	
	
	
	0
	01
	023
	Observation sequence number 
	Numeric
	0
	0
	9

	
	
	
	0
	08
	004
	Phase of aircraft flight
	Code table
	0
	0
	3

	
	
	
	3
	01
	011
	Year/Month/Day
	Year
	0
	0
	22

	
	
	
	3
	01
	013
	Hour/Minute/Second
	Month
	0
	0
	17

	
	
	
	0
	05
	002
	Latitude (coarse accuracy), TBC (1)
	Degree
	2
	–9000
	15

	
	
	
	0
	06
	002
	Longitude (coarse accuracy) TBC (1)
	Degree
	2
	–18000
	16

	
	
	
	0
	07
	004
	Pressure
	Pa
	–1
	0
	14

	
	
	
	0
	11
	001
	Wind direction
	Degree true
	0
	0
	9

	
	
	
	0
	11
	002
	Wind speed
	m s–1
	1
	0
	12

	
	
	
	0
	12
	001
	Temperature/dry-bulb temperature
	K
	1
	0
	12

	 
	 
	 
	1
	 06
	000
	Delayed replication of 6 descriptors
	
	
	
	0

	 
	 
	 
	0
	31
	001
	Delayed descriptor replication factor
	
	
	
	8

	H2O or CO2
(3)
	0
	08
	046
	(PRE) Atmospheric chemical or physical constituent type (2)
	Code Table
	0
	0
	16

	
	
	
	2
	01
	139
	Increase data width from 9 to 20
	
	
	
	0

	
	
	
	2
	02
	126
	Decrease scale from 9 to 7
	
	
	
	0

	
	0
	15
	026
	Concentration of pollutant
	mol mol-1
	20
	0
	20

	
	
	
	2
	02
	000
	Cancel change scale
	
	
	
	0

	
	
	
	2
	01
	000
	Cancel change data width
	
	
	
	0

	 
	 
	 
	1
	 06
	000
	Delayed replication of 6 descriptors
	
	
	
	0

	 
	 
	 
	0
	31
	001
	Delayed descriptor replication factor
	
	
	
	8

	O3, CH4, CO,
NOx, or NOy
(3)
	0
	08
	046
	(PRE) Atmospheric chemical or physical constituent type (2)
	Code Table
	0
	0
	16

	
	
	
	2
	01
	138
	Increase data width from 9 to 19
	
	
	
	0

	
	
	
	2
	02
	130
	Increase scale from 9 to 11
	
	
	
	0

	
	0
	15
	026
	Concentration of pollutant
	mol mol-1
	19
	0
	19

	
	
	
	2
	02
	000
	Cancel change scale
	
	
	
	0

	
	
	
	2
	01
	000
	Cancel change data width
	
	
	
	0

	(5.1)
	0
	15
	052
	Decimal logarithm (Aerosol particle number density, particles of diameter greater than 5 nm)
	Numeric
	1
	60
	6

	(5.1)
	0
	15
	053
	Decimal logarithm (Aerosol particle number density, particles of diameter greater than 14 nm)
	Numeric
	2
	600
	9

	(5.1)
	0
	15
	054
	Decimal logarithm (Aerosol particle number density, particles of diameter between 0.25 and 2.5 µm)
	Numeric
	2
	550
	9

	(5.2)
	0
	15
	055
	non volatile aerosol ratio
	Numeric
	2
	0
	7

	
	
	
	1
	01
	002
	Next descriptor replicated 2 times
	
	
	
	0

	
	
	
	0
	07
	004
	Pressure
	Pa
	–1
	0
	14

	(5.3)
	0
	13
	099
	Decimal logarithm (Cloud particle density in altitude range)
	Numeric
	1
	0
	7

	(5.3)
	0
	13
	100
	Decimal logarithm (Columnar cloud particle area in altitude range)
	Numeric
	1
	-70
	7

	(5.3)
	0
	13
	101
	Decimal logarithm (Columnar cloud particle volume in altitude range)
	Numeric
	1
	-140
	7


Note: The new proposed descriptors are identified in red.

The “coarse” latitude and longitude have been selected because the Real Time Transmission Unit that is designed for IAGOS aircraft has only the accuracy of 0.01 degree at its disposal. This makes an accuracy of 1.1 km in the horizontal position of the measurement. Real Time users will be asked if this is sufficient. Therefore the use of coarse latitude and longitude will be confirmed.

The Code Table C-14 (from Common Code Tables, BufrCommon-11-2008.doc) was used to document the atmospheric constituent type. This table has still to be approved. 

From the uncertainty range (minimum and maximum value) of the volume mixing ratio of each of the 7 species measured (O3, H20, CH4, CO2, CO, NOx, NOy), we first determined the parameters SCALE, WIDTH, and REF_VALUE separately for each species (see Annex 1). Groups of species were also tried and it was possible to define 2 groups, (H2O, CO2) and (O3, CH4, CO, NOx, NOy) with common SCALE, WIDTH, and REF_VALUE parameters. Two loops were defined in the template, for each of the groups. This has 2 advantages:

· The use of loops with indication in the section 4 of their replication factor allows a variable size of the BUFR report that can be adapted to the different configurations of the IAGOS equipped aircraft. The 5 possible configurations are :

· C1 : measurements of H2O, O3, CO, cloud droplets only

· C2 : measurements of H2O, O3, CO, NOx, cloud droplets only

· C3 : measurements of H2O, O3, CO, NOy, cloud droplets only

· C4 : measurements of H2O, O3, CO, aerosols, cloud droplets only

· C5 : measurements of H2O, O3, CO, CO2, CH4, cloud droplets only

· Other species that would accept the same SCALE, WIDTH, and REF_VALUE parameters as those of one of the 2 groups can be added to the BUFR report without change of the template.

The coding for water vapour volume mixing ratio is consistent with an accuracy of 1 ppm, which is not the case for the actual water vapour sensor (currently the accuracy is 5 to 10 % relative humidity). The proposed coding takes into account future evolutions in sensor design. This also applies for other measured chemical parameters.

In order to check the tables in this document, a simulation of the contents of section 4 of the BUFR report was done (see Appendix 2). The total size in bits of section 4 is given in the table below:

	IAGOS configurations
	Size of (3 11 011)
	Size of (3 11 012)
(40 levels)
	Size for n levels

	C1 or C4
	395
	13312
	72+n*331

	C2 or C3
	430
	14712
	72+n*366

	C5
	466
	16152
	72+n*402


It is propose to include 7 new element descriptors for the IAGOAS BUFR Template.
Aerosol number densities (in particles/m3) will be measured in 3 size domains. As the range of variation is large and the relative accuracy is limited, we propose to code the logarithm of the number densities (see proposed descriptors 0 15 052 to 054).

The ratio of particles that are volatile is measured after heating the air sample (0 15 055).

All IAGOS equipped aircraft will measure the size distribution of cloud droplets or ice particles. There are 10 size classes (or size bins) and the measurement is done every 0,1 sec.  Cumulative count of all particles between the current pressure level pi and a pressure level such that pi+1 < pi is done. In the report 3 11 012, levels pi and pi+1 are adjacent. This leads to a vertical column of particles (in unit of particles/m2) for which we propose the element descriptor 0 13 099. The pressure lower and upper limits of the cloud are given by 2 pressure descriptors 0 10 004 named pmax and pmin such that pi ( pmax ( pmin ( pi+1. The layers (pi, pmax) and (pmin, pi+1) are clear sky. The layer (pmax, pmin) is cloudy if pmax > pmin. 

Taking advantage of the size distribution measured, we will also provide a total area of the particles present in an atmospheric layer (in unit of m2/m2, without dimension), and a total volume of particles (in unit of m3/m2). All 3 parameters 0 13 099 to 0 13 101 need the 2 descriptors 0 10 004 for the definition of the limits of the vertical column. The 3 cloud parameters will be provided by their logarithm (base 10), which is consistent with a constant relative accuracy in the variation range. 

The conversion into a logarithmic scale doesn’t allow to code “clear sky” with zero values of the column of cloud particles. Clear sky between levels pi and  pi+1 is indicated by convention with values of pmax and pmin such that pmax ( pmin. In such a case, the values of the altitude integrated observations of number of particles, total area, and total volume have to be decoded as zero values, even if they are given as “unknown” values. The “unknown” values of these quantities are only relevant in the case where a cloud is indicated with pmax > pmin and the Cloud Probe was not able to perform the correct measurement. 

More details are given in document RT_BCP_use.doc.

The levels of the vertical atmospheric profiles are determined in flight, either as characteristic levels (for the global set of parameters measured), or as pressure levels. The method is selected with respect to its accuracy. In most cases, the characteristic level method is more efficient. With missing data (instruments not working properly), the pressure level method is more straightforward.

· ANNEX TO THE PARAGRAPH 3.3.15
Add the following Sequence descriptor: 3-40-010 – JASON-2 OGDR data
	BUFR
	Description
	Unit
	Scale
	Reference
	Width

	F X Y
	Satellite
	 
	
	
	

	 0 01 007
	SATELLITE IDENTIFIER
	
	
	
	

	0 02 019
	SATELLITE INSTRUMENTS
	
	
	
	

	0 01 096
	ACQUISITION STATION IDENTIFIER
	
	
	
	

	0 25 061
	SOFTWARE IDENTIFICATION
	
	
	
	

	0 05 044
	SATELLITE CYCLE NUMBER
	
	
	
	

	0 05 040
	ORBIT NUMBER
	
	
	
	

	0 01 030
	NUMERICAL MODEL IDENTIFIER
	
	
	
	

	 
	 
	
	
	
	

	 
	Datation
	
	
	
	

	0 04 001
	YEAR
	
	
	
	

	0 04 002
	MONTH
	
	
	
	

	0 04 003
	DAY
	
	
	
	

	0 04 004
	HOUR
	
	
	
	

	0 04 005
	MINUTE
	
	
	
	

	0 04 007
	SECONDS WITHIN A MINUTE
	
	
	
	

	 
	 
	 
	
	
	

	 
	Location and Surface Type
	 
	
	
	

	0 05 001
	LATITUDE (HIGH ACCURACY)
	
	
	
	

	0 06 001
	LONGITUDE (HIGH ACCURACY)
	
	
	
	

	0 08 029
	REMOTELY SENSED SURFACE TYPE
	
	
	
	

	0 08 074
	ALTIMETER ECHO TYPE
	
	
	
	

	0 08 077
	RADIOMETER SENSED SURFACE TYPE
	
	
	
	

	 
	 
	 
	
	
	

	 
	Flags
	 
	
	
	

	0 40 011
	INTERPOLATION FLAG
	
	
	
	

	0 25 097
	THREE DIMENSIONAL ERROR ESTIMATE OF THE NAVIGATOR ORBIT
	
	
	
	

	0 25 095
	ALTIMETER STATE FLAG
	
	
	
	

	0 25 098
	ALTIMETER DATA QUALITY FLAG
	
	
	
	

	0 25 099
	ALTIMETER CORRECTION QUALITY FLAG
	
	
	
	

	0 21 144
	ALTIMETER RAIN FLAG
	
	
	
	

	0 25 096
	RADIOMETER STATE FLAG
	
	
	
	

	0 40 012
	RADIOMETER DATA QUALITY FLAG
	
	
	
	

	0 40 013
	RADIOMETER BRIGHTNESS TEMPERATURE INTERPRETATION FLAG
	
	
	
	

	0 21 169
	ICE PRESENCE INDICATOR
	
	
	
	

	0 40 023
	AUXILIARY ALTIMETER STATE FLAGS
	FLAG TABLE
	0
	0
	5

	0 40 024
	METEOROLOGICAL MAP AVAILABILITY
	CODE TABLE
	0
	0
	3

	0 40 025
	INTERPOLATION FLAG FOR MEAN DIURNAL TIDE
	CODE TABLE
	0
	0
	2

	 
	 
	 
	
	
	

	 
	Altimeter: Ku Band
	 
	
	
	

	0 22 151
	KU BAND OCEAN RANGE
	
	
	
	

	0 22 162
	RMS OF 20 Hz KU BAND OCEAN RANGE
	
	
	
	

	0 22 163
	NUMBER OF 20Hz VALID POINTS FOR KU BAND
	
	
	
	

	0 25 160
	KU BAND NET INSTRUMENTAL CORRECTION 
	
	
	
	

	0 25 133
	SEA STATE BIAS CORRECTION ON KU BAND
	
	
	
	

	 
	 
	
	
	
	

	0 22 156
	KU BAND SIGNIFICANT WAVE HEIGHT
	
	
	
	

	0 22 164
	RMS 20 HZ KU BAND SIGNIFICANT WAVE HEIGHT
	
	
	
	

	0 22 165
	NUMBER OF 20HZ VALID POINTS FOR KU BAND SIGNIFICANT WAVE HEIGHT
	
	
	
	

	0 22 166
	KU BAND NET INSTRUMENTAL CORRECTION FOR SIGNIFICANT WAVE HEIGHT
	
	
	
	

	 
	 
	 
	
	
	

	0 21 137
	KU BAND CORRECTED OCEAN BACKSCATTER COEFFICIENT
	
	
	
	

	0 21 138
	STD KU BAND CORRECTED OCEAN BACKSCATTER COEFFICIENT
	
	
	
	

	0 22 167
	NUMBER OF VALID POINTS FOR KU BAND BACKSCATTER
	
	
	
	

	0 21 139
	KU BAND NET INSTRUMENTAL CORRECTION FOR AGC
	
	
	
	

	0 21 118
	ATTENUATION CORRECTION ON SIGMA-0
	
	
	
	

	 
	 
	 
	
	
	

	0 21 145
	KU BAND AUTOMATIC GAIN CONTROL
	
	
	
	

	0 21 146
	RMS KU BAND AUTOMATIC GAIN CONTROL
	
	
	
	

	0 21 147
	NUMBER OF VALID POINTS FOR KU BAND AUTOMATIC GAIN CONTROL
	
	
	
	

	 
	 
	 
	
	
	

	 
	Altimeter: C band
	 
	
	
	

	0 22 168
	C BAND OCEAN RANGE
	
	
	
	

	0 22 169
	RMS OF C BAND OCEAN RANGE
	
	
	
	

	0 22 170
	NUMBER OF 20Hz VALID POINTS FOR C BAND
	
	
	
	

	0 25 161
	C BAND NET INSTRUMENTAL CORRECTION 
	
	
	
	

	0 25 162
	SEA STATE BIAS CORRECTION ON C BAND
	
	
	
	

	 
	 
	 
	
	
	

	0 22 171
	C BAND SIGNIFICANT WAVE HEIGHT
	
	
	
	

	0 22 172
	RMS 20HZ C BAND SIGNIFICANT WAVE HEIGHT
	
	
	
	

	0 22 173
	NUMBER OF 20HZ VALID POINTS FOR C BAND SIGNIFICANT WAVE HEIGHT
	
	
	
	

	0 22 174
	C BAND NET INSTRUMENTAL CORRECTION FOR SIGNIFICANT WAVE HEIGHT
	
	
	
	

	 
	 
	 
	
	
	

	0 21 170
	C BAND CORRECTED OCEAN BACKSCATTER COEFFICIENT
	
	
	
	

	0 21 171
	RMS C BAND CORRECTED OCEAN BACKSCATTER COEFFICIENT
	
	
	
	

	0 22 175
	NUMBER OF VALID POINTS FOR C BAND BACKSCATTER
	
	
	
	

	0 21 172
	C BAND NET INSTRUMENTAL CORRECTION FOR AGC
	
	
	
	

	0 21 118
	ATTENUATION CORRECTION ON SIGMA-0
	
	
	
	

	 
	 
	 
	
	
	

	0 21 173
	C BAND AUTOMATIC GAIN CONTROL
	
	
	
	

	0 21 174
	RMS C BAND AUTOMATIC GAIN CONTROL
	
	
	
	

	0 21 175
	NUMBER OF VALID POINTS FOR C BAND AUTOMATIC GAIN CONTROL
	
	
	
	

	 
	 
	 
	
	
	

	 
	Radiometer 
	 
	
	
	

	0 02 153
	SATELLITE CHANNEL CENTRE FREQUENCY
	
	
	
	

	0 12 063
	BRIGHTNESS TEMPERATURE
	
	
	
	

	0 02 153
	SATELLITE CHANNEL CENTRE FREQUENCY
	
	
	
	

	0 12 063
	BRIGHTNESS TEMPERATURE
	
	
	
	

	0 02 153
	SATELLITE CHANNEL CENTRE FREQUENCY
	
	
	
	

	0 12 063
	BRIGHTNESS TEMPERATURE
	
	
	
	

	0 13 090
	RADIOMETER WATER VAPOR CONTENT
	
	
	
	

	0 13 091
	RADIOMETER LIQUID CONTENT
	
	
	
	

	 
	 
	 
	
	
	

	 
	Wind  
	 
	
	
	

	0 07 002
	HEIGHT OR ALTITUDE
	
	
	
	

	0 11 097
	WIND SPEED FROM ALTIMETER
	
	
	
	

	0 11 098
	WIND SPEED FROM RADIOMETER
	
	
	
	

	0 07 002
	HEIGHT OR ALTITUDE
	
	
	
	

	0 11 095
	U COMPONENT OF THE MODEL WIND VECTOR
	
	
	
	

	0 11 096
	V COMPONENT OF THE MODEL WIND VECTOR
	
	
	
	

	 
	 
	 
	
	
	

	 
	Dynamic Topography
	 
	
	
	

	0 10 096
	MEAN DYNAMIC TOPOGRAPHY 
	
	
	
	

	 
	 
	 
	
	
	

	0 10 081
	ALTITUDE OF COG ABOVE REFERENCE ELLIPSOID
	
	
	
	

	0 10 082
	INSTANTANEOUS ALTITUDE RATE
	
	
	
	

	0 10 083
	OFF NADIR ANGLE OF THE SATELLITE FROM PLATFORM DATA
	
	
	
	

	0 10 101
	SQUARED OFF NADIR ANGLE OF THE SATELLITE FROM WAVEFORM DATA
	
	
	
	

	0 25 132
	IONOSPHERIC CORRECTION FROM MODEL ON KU BAND
	
	
	
	

	0 25 163
	ALTIMETER IONOSPHERIC CORRECTION ON KU BAND
	
	
	
	

	025 126
	MODEL DRY TROPOSPHERIC CORRECTION
	
	
	
	

	0 25 128
	MODEL WET TROPOSPHERIC CORRECTION
	
	
	
	

	0 25 164
	RADIOMETER WET TROPOSPHERIC CORRECTION
	
	
	
	

	 
	 
	 
	
	
	

	0 10 085
	MEAN SEA SURFACE HEIGHT
	
	
	
	

	0 10 097
	MEAN SEA SURFACE HEIGHT FROM ALTIMETER ONLY
	
	
	
	

	0 10 086
	GEOID'S HEIGHT
	
	
	
	

	0 10 087
	OCEAN DEPTH/LAND ELEVATION
	
	
	
	

	0 10 092
	SOLID EARTH TIDE HEIGHT
	
	
	
	

	0 10 088
	GEOCENTRIC OCEAN TIDE HEIGHT SOLUTION 1
	
	
	
	

	0 10 089
	GEOCENTRIC OCEAN TIDE HEIGHT SOLUTION 2
	
	
	
	

	0 10 098
	LOADING TIDE HEIGHT GEOCENTRIC OCEAN TIDE SOLUTION 1
	
	
	
	

	0 10 099
	LOADING TIDE HEIGHT GEOCENTRIC OCEAN TIDE SOLUTION 2
	
	
	
	

	0 10 090
	LONG PERIOD TIDE HEIGHT
	
	
	
	

	0 10 100
	N0N-EQUILIBRIUM LONG PERIOD TIDE HEIGHT
	
	
	
	

	0 10 093
	GEOCENTRIC POLE TIDE HEIGHT
	
	
	
	

	0 25 127
	SEA SURFACE HEIGHT CORRECTION DUE TO PRESSURE LOADING
	
	
	
	

	0 40 014
	HIGH FREQUENCY FLUCTUATIONS OF THE SEA SURFACE TOPOGRAPHY CORRECTION
	
	
	
	

	0 10 102
	SEA SURFACE HEIGHT ANOMOLY
	M
	3
	-32768
	16


Add the following code and flag tables

0 40 023

Auxiliary altimeter state flags
	Bit number
	

	1
	Band sequence ( 0 = 3Ku_1C_3Ku, 1 = 2Ku_1C_2Ku

	2
	C band frequency (0 = 320 MHz, 1 = 100 MHz)

	3
	C band status (0 = On, 1 = Off)

	4
	Ku band status (0 = On, 1 = Off)

	All 5 bits
	Missing


0 40 024

Meteorological map availability
	Code figure
	

	0
	2 maps available (6 hours apart)

	1
	2 maps available (> 6 hours apart)

	2
	1 map available; data extrapolated

	3
	No maps used

	4 to 6
	Reserved

	7
	Missing value


0 40 025

Interpolation flag for mean diurnal tide
	Code figure
	

	0
	Good

	1
	Bad

	2
	Reserved

	3
	Missing value


It is further proposed that a note is added to Table D, Class 40, recommending that 3-40-010 is to be used in preference to 3-40-005.

Proposals for refinement of IASI data encoding arising from validation activities

a) Add a section to the 3-40-008 sequence for the inclusion of principal component scores with selected channels

b) Deprecate the sequence 3-40-006 originally intended for the representation of IASI principal component scores
c) Add to sequence 3-40-008 a database identification (0-25-062) descriptor for the specification of eingenvalue data sets used for the principal component analysis

d) Correct the proposed definition of 0-40-016  (Residual RMS in band) to be: numeric, scale 3, offset 0, width 14 bits
The updated sequence for 3-40-008 is given below:

IASI sequence combining PC scores, channel selection and enhanced data (to be 3-40-008)

	
	Satellite processing information

	0-01-007
	Satellite identifier

	0-01-031
	Identification of originating/generating centre

	0-02-019
	Satellite instruments

	0-02-020
	Satellite classification

	
	Date and time

	0-04-001
	Year

	0-04-002
	Month

	0-04-003
	Day

	0-04-004
	Hour

	0-04-005
	Minute

	2-02-131
	Add 3 to scale

	2-01-138
	Add 10 to width

	0-04-006
	Second

	2-01-000
	Reset width

	2-02-000
	Reset scale

	
	Location information

	0-05-001
	Latitude (high accuracy)

	0-06-001
	Longitude (high accuracy)

	0-07-024
	Satellite zenith angle

	0-05-021
	Bearing or azimuth

	0-07-025
	Solar zenith angle

	0-05-022
	Solar azimuth

	0-05-043
	Field of view number

	0-05-040
	Orbit number

	2-01-133
	Add 5 to width

	0-05-041
	Scan line number

	2-01-000
	Reset width

	2-01-132
	Add 4 to width

	0-25-070
	Major frame count

	2-01-000
	Reset width

	2-02-126
	Subtract 2 from scale

	0-07-001
	Height of station

	2-02-000
	Reset scale

	
	Quality information

	1-03-003
	Repeat next 3 descriptor 3 times

	0-25-140
	Start channel

	0-25-141
	End channel

	0-33-060
	GqisFlagQual

	0-33-061
	GqisQualIndex

	0-33-062
	GqisQualIndexLoc

	0-33-063
	GqisQualIndexRad

	0-33-064
	GqisQualIndexSpect

	0-33-065
	GqisSysTecSondQual

	0-40-020
	GqisFlagQualDetailed - Quality flag for the system

	
	IASI subset of channels

	1-01-010
	Repeat next 1 descriptor 10 times

	3-40-002
	IASI Level 1c band description

	1-04-000
	Delayed replication of next 4 descriptors

	0-31-002
	Extended delayed replication factor

	2-01-136
	Add 8 to width

	0-05-042
	Channel number

	2-01-000
	Reset width

	0-14-046
	Scaled IASI radiance

	
	Instrument band definition

	1-08-003
	Repeat next 8 descriptors 3 times

	0-25-140
	Start channel

	0-25-141
	End channel

	0-40-015
	Quantization factor

	0-40-016
	Residual RMS in band

	0-25-062
	Database indentification

	
	Principal component scores for band

	1-01-000
	Delayed replication of one descriptor

	0-31-002
	Extended delayed replication factor

	0-40-017
	Non-normalised principal component score

	
	AVHRR scene analysis

	0-02-019
	Satellite instruments

	0-25-051
	AVHRR channel combination

	1-01-007
	Repeat next 1 descriptor 7 times

	3-40-004
	IASI Level 1c AVHRR single scene sequence

	0-20-081
	Cloud amount in segment

	0-08-029
	Remotely sensed surface type

	0-20-083
	Amount of segment covered by scene

	0-08-029
	Remotely sensed surface type

	0-40-018
	Average of imager measurements

	0-40-019
	Variance of imager measurements

	0-40-021
	Fraction of weighted AVHRR pixel in IASI FOV covered with snow/ice

	0-40-022
	Number of missing, bad or failed AVHRR pixels


Proposal for a normalised differential vegetation index (NDVI) sequence

Add the following (new entries in italics and underlined):

Sequence descriptor: 3-40-009 – Normalised differential vegetation index (NDVI) 

0-01-007
Satellite identifier

0-01-031
Generating centre

0-02-019
Satellite instrument

0-02-020
Satellite classification
3-01-011
Date
3-01-013
Time
0-05-040
Orbit number
2-01-136
Add 8 bits to width of next descriptor
0-05-041
Scan linen umber

2-01-000
Reset descriptor width

0-25-071
Frame count
0-05-001
Latitude (high accuracy)
0-05-001
Latitude (high accuracy)
0-06-001
Longitude (high accuracy)
0-06-001
Longitude (high accuracy)
1-07-064
Repeat next 7 descriptors 64 times
1-06-032 
Repeat next 6 descriptors 32 times
0-08-012
Land/sea qualifier
0-08-013
Day/night qualifier
0-08-065
Sun-glint indicator
0-08-072
Pixel(s) type
0-13-039
Terrain type (ice/snow)
0-40-015
Normalised differential vegetation index (NDVI)

Element descriptor:

Table B entry:
0-40-015

Name:

Normalised differential vegetation index (NDVI)
Units:

Numeric

Scale:

2

Reference:
-100

Width:

8

The NDVI values can (theoretically) range from -1 to 1.  

The proposed descriptor allows values from -1.00 to 1.54, with a precision of 0.01.

Proposed addition of code table entry for twilight

Update this to be as follows:

0-08-013
Day/Night qualifier
Code Figure

0 

Night

1 

Day

2 

Twilight
3 

Missing value

· ANNEX TO THE PARAGRAPH 3.3.16
New entry in Common Code table C-1 and C-11

250 COnsortium for Small scale MOdelling  (COSMO)
With the following correction of a column of Common Code Table C-12 (currently C- or C-11)

   ORIGINATING CENTRES
     C-1, C-11 or C-12

· ANNEX TO THE PARAGRAPH 3.3.17
PREOPERATIONAL1008.doc for the ADDITIONS TO BUFR/CREX TABLES FOR PRE-OPERATIONAL IMPLEMENTATION) to be operational as of 4 Nov. 2009
(1) On page 5, the name of code table 0 25 024 is “GHRSST proximity confidence”. It should be “GHRSST data quality” to be in compliance with BUFR Table B.
(2) On the last page, 0 08 001 currently included in 3 04 035 should be 0 08 011 .Meteorological feature.
BUFREntriesforVALIDATION1008.doc for the NEW ALLOCATED BUFR/CREX ENTRIES (AWAITING VALIDATION)
(1) On page 78, 0 02 036 currently included in 3 01 059 should be 0 25 036.
(2) On page 51, 0 10 050 (Mean sea level pressure) currently included in 3 06 016 should be 0 10 051 (Pressure reduced to mean sea level).
(3) On page 43, the name of 0 02 047 currently included in 3 06 027 is “Deep-ocean tsunameter platform type/manufacturer”. It should be “Deep-ocean tsunameter type” to be in compliance with BUFR Table B.
(4) On page 40, the name of B 08 015 currently included in D 06 026 is “Identification of primary or secondary sensor”. It should be “Significance qualifier for sensor” to be in compliance with CREX Table B.

· ANNEX TO THE PARAGRAPH 3.4.1
Add new notes under template TM 307080:

(4) Maritime countries may use template TM 307079 (BUFR template for synoptic reports from fixed land stations suitable for SYNOP data and for maritime data from coastal and island stations) instead of template TM 307080 if preferable.

(5) Template TM 307096 (BUFR template for representation of SYNOP data with supplementary information on one-hour observations) may be used instead of template TM 307080 if reporting of synoptic data together with one-hour AWS data is required.

Reason:

Operational implementation of TM 307079 and TM 307096 was recommended by CBS-XIV (Recommendation 6.2/2 (CBS-XIV)) from 4 November 2009.
Add  B/C 1.4.5.2.1 (h), B/C 5.4.5.2.1(h), B/C 10.4.5.2.1(h):

h) If a station operates in the automatic mode and no clouds are detected by the cloud detection system, code figure 20 shall be used.

Reason:

A new code figure 20 (No clouds detected by the cloud detection system) was introduced into Code table 0 08 002 by Recommendation 6.2/2 (CBS-XIV).

Add a new note under B/C 1.10.5.3, B/C 5.10.5.3, B/C 10.8.4.3

Note: 

(1) Surface wind direction measured at a station within 1° of the North Pole or within 1° of the South Pole shall be reported in such a way that the azimuth ring shall be aligned with its zero coinciding with the Greenwich 0° meridian.

Reason:

A corresponding new note was introduced under BUFR/CREX Table B Class 11.

Add a new note under B/C 1.12.2.1, B/C 5.12.2.1

Note: 

(1) Data width and/or reference value of radiation descriptors were changed with introduction of the Version number 14 of WMO FM 94 BUFR Tables.

Reason:

Correct specification of version numbers of BUFR master table is essential. 

 Modify B/C 1.10.5.3.2, B/C 5.10.5.3.2, B/C 10.8.4.3.2:

Calm shall be reported by setting wind direction to 0 and wind speed to 0. Variable shall be reported by setting wind direction to 0 and wind speed to a positive non-missing value.
Reason:

Wind speed of the variable wind shall not be a missing value.
· ANNEX TO THE PARAGRAPH 4.2
A)  Note (1) to Regulation 15.8.10:
15.8.10    .......................................................................
NOTES: 
(1) Such weather phenomena should be reported with the qualifier VC only when observed between approximately 8 km and 16 km from the aerodrome reference point. The actual range for which the qualifier VC is to be applied will be determined locally, in consultation with aeronautical authorities.

B)  Regulation 15.9.1.1:

15.9.1.1  Cloud amount, cloud type and height of cloud base shall be reported to describe only  the clouds of operational significance, i.e. clouds with ......
C)  Note to Regulation 15.13.6.1:

15.13.6.1   .......................................................................
NOTE: 
Concerning runway designator DRDR, Regulation 15.7.3 applies. Additional code figures 88 and 99 are reported in accordance with European Air Navigation Plan, FASID, Part III-AOP, Attachment A: The code figure 88 indicates “all runways”; the code figure 99 shall be used if a new runway state report is not available in the time for dissemination of the appropriate METAR message, in which case the previous runway state report will be repeated. 

· ANNEX TO THE PARAGRAPH 5.1.1
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NOTES:

(1)
Aviation Codes require ICAO coordination and approval, except for AMDAR.

(2)
SAREP and RADOB require coordination by the ESCAP/WMO Typhoon Committee.

(3)
For category 5, codes need to be reviewed in order to decide whether or not they should be migrated to BUFR/CREX.

(4)
Codes in category 6 are not to be migrated.

(5)
All dates above are meant as "not later than".  However, Members and Organizations are encouraged to start experimental exchange, and, if all relevant conditions (see below) are satisfied, to start operational exchange as soon as possible.

· Start of experimental exchange means: data will be made available in BUFR (CREX) but not operationally, i.e. in addition to the current alphanumeric codes, which are still operational.

· Start of operational exchange means: data will be made available in BUFR (CREX) whereby some (but not all) Members rely on them operationally.  Still the current alphanumeric codes will be distributed (parallel distribution).
· Migration complete means: at this date the BUFR (CREX) exchange becomes the standard WMO practice.  Parallel distribution is terminated.  For archiving purposes and at places where BUFR (CREX) exchange still causes problems the alphanumeric codes may be used on a local basis only.
Relevant conditions to be satisfied before experimental exchange may start:

· Corresponding BUFR/CREX-tables and templates are available;

· Training of concerned testing parties has been completed;

· Required software of testing parties (encoding, decoding, viewing) is implemented;

Relevant conditions to be satisfied before operational exchange may start:

· Corresponding BUFR/CREX-tables and templates are fully validated;

· Training of all concerned parties has been completed;

· All required software (encoding, decoding, viewing) is operational.
� EMBED Excel.Sheet.8  ���








� See � HYPERLINK "http://www.wmo.int/pages/prog/www/ois/Operational_Information/VolC1.html" ��http://www.wmo.int/pages/prog/www/ois/Operational_Information/VolC1.html�
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2008		Nov.
2009		Nov.
2010		Nov.
2011		Nov.
2012		Nov.
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		Cat.1: Common

		SYNOP, TEMP,		Start operational exchange

		PILOT, CLIMAT												Migration complete

		Cat.2: Satellite observations

		SARAD, SAREP,

		SATEM, SATOB				Migration complete

		Cat.3: Aviation						Start experimental exchange												Start operational exchange

		METAR, SPECI, TAF

		AMDAR				Migration complete																		Migration complete

		Cat.4: Maritime

		BUOY, TRACKOB,

		BATHY, TESAC,

		WAVEOB, SHIP,

		CLIMAT SHIP,

		PILOT SHIP,						Start operational exchange

		TEMP SHIP,		Start experimental exchange

		CLIMAT TEMP SHIP																Migration complete

		Argos data								Migration complete

		Cat.5: Miscellaneous

		RADOB, IAC,

		IAC FLEET,				Start operational exchange

		GRID, RADOF								Migration complete

		Cat.6: Obsolete
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