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Executive Summary

The Joint Meeting of the Coordination Team on Migration to Table Driven Code Forms and Expert Team on Data Representation and Codes was held at the headquarters of WMO from 1 to 5 September 2008.  

The Meeting reviewed requested additions to GRIB 2 and recommended for preoperational status: additions for Event Probabilities, for representing atmospheric particulates, for quantitative precipitation forecasting, new table entries for use with WAFS, new templates for chemicals, new grid definition template for irregular lat/long grid, new templates for Categorical forecast and new data representation template for run length packing with level values.  The Meeting recommended for urgent validation before CBS XIV: new templates for atmospheric aerosols, new templates for new meteorological products related to Moisture, Cloud, Vegetation/Biomass and Soil.  The Meeting recommended for validation: a Product Definition Template to encode multi component parameters (matrix or vector elements), a new Grid template for general unstructured grids, a new compression method – CCSDS szip and new parameters for paleo climate data in GRIB2.  Canada and Japan experts reported on the production of GRIB 2 fields by their respective service and indicate the availability of GRIB2 fields on their respective web server. 

The new entries in BUFR/CREX Tables awaiting validation for becoming Pre-Operational were considered by with a view to confirm their validation and their subsequent approval by the Chair of OPAG and the president of CBS for pre-operational status.  The Meeting recommended for pre-operational status: modified descriptors for reporting correctly radiation (the refitted descriptors will be part a Pre-operational Table Version number 14), for Air Chemistry, Template for surface observations from one-hour period, New descriptors for GFA (Graphical Forecast AIRMET) data and descriptors for encoding JASON2 OGDR data.  The Meeting recommended for urgent validation before CBS XIV: Template for synoptic reports from sea stations suitable for ship observation data from VOS stations, Template for representation of SYNOP data with supplementary information on one-hour observations, BUFR/CREX Template for Deep-Ocean Tsunameter Data, BUFR/CREX Templates for Tide Elevation Data, Template for synoptic reports from fixed land stations suitable for SYNOP data and for maritime data from coastal and island stations, Descriptors for volume (3-D) radar data and Template for the wave observations from different platforms suitable for WAVEOB data.  The Meeting recommended for remaining for validation: IEEE representation for BUFR Edition 5, a Proposal for updated template for temperature profiles, Template for surface observations from n-minute period, Template for representation of nominal values, EUCOS template for representation of radiosonde data, Entries for passive remote sensing by star occultation and template for buoy data, including directional and non-directional wave data.  The Meeting asked for some adjustment to the proposal for Universal BUFR template for representation of Lightning data before validation.  
Proposal for transmission in CREX of SYNOP from West African Countries was considered.  The Meeting agreed to define a new sequence with locust data which could be passed in addition when necessary.  The Meeting recommended that African countries go ahead and put the CREX message on GTS; a conversion into BUFR was also possible.
Proposed new additions for satellite data in BUFR were also examined.  Dr Simon Elliott, who chaired the Task Force on Satellite Data Codes of the CGMS/WMO, reported on the outcome of its first Meeting and proposed a new typology of satellite data and products, which was used to update the Common Table C-13 of the Manual on Codes for data categories and sub-categories; operational status was recommended for these additions.  The Meeting recommended also as operational: new sub-centres in Common Table C-12 for the RARS system and definitions of new satellites in Common Table C-5.  The Meeting recommended for pre-operational status: entries for GOME Experiment (from NESDIS), METOP GOME-2 template and entries for encoding all sky radiance data.  The Meeting recommended for urgent validation: entries for SMOS satellite data, for encoding IASI principal component scores and enhanced data form IASI.

The proposed new Master Table 10 for oceanography, presented by Ms Hester Viola, IOC and JCOMM representative was examined and the Meeting recommended some adjustment for its validation.  It recommended also that there should be a link to IOC repository web page for the access of the Master table 10 from the WMO web server and also that an official document be written to define clearly the management of Master Table 10 and the respective role of IOC and WMO.

The Meeting reviewed other requested additions to the BUFR/CREX tables.  It recommended for operational status: new entries for specification of instrument detected cloud layers and the addition of notes in BUFR and CREX to clarify the use of non SI Units, especially related to aviation data.  It recommended for validation: new descriptors for representation of UV radiation data and for surface aviation observation.

For Traditional Alphanumeric Codes (TAC), the Meeting recommended a set of editorial additions in the Manual on Codes, Volume I.1 making a corrigendum to Supplement 6, especially for bringing clarification to reporting practices in traditional aeronautical codes.

The Meeting reviewed the procedures for adoption of changes to the Manual on Codes, including the validation process.  Concerning the format of Code Tables in the WMO web site, the Meeting agreed on the establishment of a small ad-hoc group (experts from Canada, China, Germany, and UK, ECMWF and EUMETSAT) to advise the Secretariat in this task.  The Meeting agreed that these formats should facilitate the management of the changes to the Manual, and should include information on the parts being validated, the centres responsible for a validation, the parts approved as pre-operational as from a date, the parts to be implemented as from a date as well as the type of the changes (addition, modification, deletion).  
Considering the status of Migration to TDCF, the Meeting noted that migration to BUFR was moving ahead in all WMO Regions, even with Africa starting producing in CREX.  It noted that exchange of BUFR/CREX data was not performed correctly within the GTS and asked the ET on OI of WIS to seriously correct this problem.  The Secretariat presented the results of the questionnaire on Migration to TDCF distributed at the end of year 2007.  It showed that countries are now well aware of the advantages of TDCF.  In comparison with a 2003 survey, an increase in percentage of the automation of processing can be noted.  For software one can see an increase in the use of LINUX operating system, and also an increase in the use of JAVA and C or C++ languages.  For encoding at national concentration or telecommunication centre: one observes an increase from 10 to 15% for CREX and from 10% to 30 % for BUFR.  Many countries are now encoding in BUFR SYNOP and TEMP at a national centre level.  For Encoding at observing site or platform, one observes an increase from 10 to 20% for BUFR; many countries are encoding radiosondes in BUFR and some countries Auto-Synop in BUFR.  There has been a strong increase for the development of a national Migration Plan: from 8% to 60%.  For the listed difficulties, developing countries tend to stress lack of training and information (and lack of financial resources, indeed), whereas advanced countries indicate more lack of staff.  50% of the countries already secured the BUFR/CREX decoder software for the migration of in comparison with 20% in 2003.  For the foreseen date of decoder installation still many countries are not planning anything; others wait to 2010.  For encoding the percentage of countries planning BUFR encoding at national centre or at observing platform level remains the same.  The span of dates shows that years 2008 and 2009 should see a substantial increase of BUFR messages circulating on the WIS.

The Meeting requested the ET-OI and other appropriate groups review the fact that binary 500k messages still cannot transit on some part of the GTS and urgently consider steps to resolve the problems this presents to exchange of all types of allowed data including data in TDCF.

The Meeting noted with appreciation the web verification service created and provided by ECMWF and recommended information about this service is more widely distributed.
The Meeting considered the emphasis being placed on the WMO Integrated Global Observing System (WIGOS) and on its associated demonstration and pilot projects.  In keeping with stated goals of WMO Members the Meeting felt that these projects should include production and exchange of data in TDCF where appropriate.  The Meeting noted that migration can improve the quality of the data exchange.
The Meeting was especially appreciative of the sharing of a template writing guide developed by Yves Pelletier for use within the CMS.  Members of the Teams agreed to work with Yves on a possible update to the guide or a preamble which could be added to a version made available to other WMO Members via the codes website.

The migration for a type of data can be completed in the zone of responsibility of an RTH or a MTN centre.  In such a zone, there is no more a requirement for the systematic parallel exchange of data in both TAC and TDCF when data are presented in BUFR.  The Meeting recommended inviting the Expert Team on GTS-WIS Operation and Implementation (ET-OI) 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.

The Meeting agreed to give the highest priority for technical co-operation activities to support the migration to the following activities: Training on TDCF in the WMO Regional Training centres and Development and implementation of pilot projects for the migration to TDCF.  The Meeting recommended encouraging WMO Members to collaborate in the development of pilot projects, for example within a zone of responsibility of an RTH, and to submit requests for support through the WMO Voluntary Co-operation Programme.
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JOINT MEETING OF THE COORDINATION TEAM ON MIGRATION TO TABLE DRIVEN CODE FORMS AND OF THE EXPERT TEAM ON DATA REPRESENTATION AND CODES
(Geneva, 1-5 September 2008)

ORGANIZATION OF THE MEETING
1.1
Opening of the meeting
1.1.1 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 was held at the headquarters of WMO from 1 to 5 September 2008 under the chairmanship of Mr F. Branski, Chair of the CT-MTDCF, and Mr M. Dragosavac, Chair of the ET-DRC.
1.1.2 On behalf of Mr Michel Jarraud, Secretary-General of WMO, Mr J.M. Rainer, Acting Director of the WIS Branch, welcomed the participants. Mr J.M. Rainer noted the important number of documents submitted to the meeting. A large part of these documents was related to additions and modifications to BUFR, CREX and GRIB. This showed the “vitality” of the Table Driven Code Forms and the particular interest of the different WMO Programmes in the use of these code forms.

1.1.3 Mr J.M. Rainer noted that, as requested by the CBS Management Group, the meeting was invited to review the procedures for the adoption of recommendations for amendments to the Manual on Codes, with a view to saving time during the CBS sessions and reducing the delays in the approval of the amendments. 

1.1.4 Mr J.M. Rainer noted that the CBS Management Group agreed that the migration should be driven by the requirements of the WMO Members (e.g. with the implementation of new observing instruments).  The CBS Management Group invited the Coordination Team on Migration to Table Driven Code Forms to review the migration plan to TDCF accordingly.

1.1.5 Mr J.M. Rainer noted that the extraordinary session of CBS (Seoul, Republic of Korea, November 2006) agreed to study the implications of using data forms, such as XML or NetCDF, for meteorological data, especially in operational meteorological real time exchanges, and to assess the development efforts and resources that would be required.  The meeting will consider the outcomes of the first meeting of the Expert Team on the Assessment of Data Representation Systems (ET-ADRS) tasked to assess advantages and disadvantages of different data representation systems and to develop a proposal for a CBS policy on data representation systems.

1.1.6 The outcomes of the work of the two teams (CT-MTDCF and ET-DRC) will be submitted to a meeting of the CBS Implementation Co-ordination Team on the Information Systems and Services, which is scheduled in Geneva from 10 to 12 November 2008.

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 CODE FORM

2.1
ADDITIONS OR MODIFICATIONS TO GRIB 2 
The Meeting reviewed requested additions to GRIB 2.

2.1.1
Event probabilities
The ECMWF needed a small addition to Code Table 1.4 to code Event Probabilities.  The Meeting accepted this proposal which was recommended for operational status as listed in Annex to this paragraph.  ECMWF indicated also the need for defining the probabilities should be answered by using a proper type of Processed Data and the appropriate product definition template.  Their proposal to deprecate four entries defining probabilities of four parameters was accepted (see Annex to this paragraph).

2.1.2
Representing atmospheric particulates
As part of its ongoing work with the U.S. Environmental Protection Agency (EPA), the U.S. National Weather Service would like to issue additional table entries for representing atmospheric particulates.  The Meeting agreed that the proposal of ECMWF expressed in 2.1.8 would solve the issue.

2.1.3 New table entries for QPF data

The U.S. National Weather Service Meteorological Development Laboratory (NWS/MDL) runs a statistical prediction model for quantitative precipitation forecasting, and would like to encode the output into GRIB2 for distribution to weather service forecast offices throughout the U.S.  In order to accomplish this, a new entry was needed and approved by the Meeting for operational status as listed in Annex to this paragraph.
2.1.4 New table entries for WAFS data 

During the past year, the U.S. NCEP has worked with the UKMO to define several new GRIB2 table entries for use with WAFS.   The NCEP Aviation Weather Center also proposed some associated entries for use in the development of a new Forecast Icing Product (FIP).  The final version as listed in Annex to this paragraph was approved by the Meeting for operational status, given the satisfying exchanges of these data between the Centres.  

2.1.5 New templates for chemicals

ECMWF presented a proposal for describing atmospheric model outputs containing fields related to chemical constituents.  The most immediate need arises from the GEMS project at ECMWF where the outputs of chemical transport models and regional air quality models are to be encoded in GRIB Edition 2 to take advantage of the simple packing with logarithmic pre-processing and the IEEE floating-point representation.  The definitions of new parameters have been developed in synchronisation with the NetCDF climate and forecast metadata definitions.  Forecasts from the regional air quality models in the GEMS project are being encoded on a daily basis based on the solution proposed as listed in Annex to this paragraph.  The Meeting agreed to give a pre-operational status to this proposal.  Plots of these model outputs are available at http://gems.ecmwf.int/d/products/raq/.

2.1.6 New grid definition template for irregular lat/long grid

ECMWF expressed the need to represent GRIB fields for irregular grids for which latitude and longitude cannot be calculated for every grid.  This is frequently the case in marine modelling.  The solution as listed in Annex to this paragraph was accepted by the Meeting for validation. 

2.1.7 New templates for Categorical forecast data

ECMWF proposed addition of new GRIB2 templates to be used in the reporting of categorical forecast output.  In a categorical forecast the field value in a grid point is the code figure of a category which is usually defined through an interval of values of a parameter.  Therefore to define each categorical forecast a table of code figures and intervals is needed.  It is easy to imagine that the process of introducing new categorical parameters will produce a big proliferation of tables with specific limits for each physical variable.  To avoid this multiplication of tables templates for the Categorical forecast are proposed, including the definition of the list of intervals and their code figures into the message, without adding any new table to the GRIB 2 specification. For this aim a list of categories is defined in the template repeating the category definition block as many times as the number of categories.  Each category is defined through two limit values and a relation contained in the code table 4.91 (type of interval).  Given the current used by ECMWF, the Meeting approved these additions as listed in Annex to this paragraph for validation. 

2.1.8
New templates for atmospheric aerosols
There is a growing need to encode fields related to aerosols.  This arises from projects like GEMS or from the recent developments of the environmental models.  The principal characteristics of aerosols are the description of the chemical or physical constituent and the range of sizes of the particles composing the aerosol.  The solution of defining some tables containing the size intervals is prone to produce a multiplication of entries as the needs to define new intervals can grow indefinitely.  To avoid this problem new templates for aerosol are proposed as listed in Annex to this paragraph.  The meeting considered these additions requested more validation which should be performed before CBS XIV (in March 2009).

2.1.9
New parameters for new meteorological products
The Deutscher Wetterdienst (DWD) requested new parameter definitions for Meteorological products related to Moisture, Cloud, Vegetation/Biomass and Soil.  The Meeting recommended these additions, as listed in Annex to this paragraph, for validation, to be performed before CBS XIV.
Also the Meeting approved for operational status a sign convention for meteorological fluxes: the flux sign is positive if downwards, these will be indicated as a preliminary note to Code Table 4.2.

2.1.10 Product Definition Template to encode multi component parameters (matrix or vector elements)

DWD representative, Ms Sibylle Kreber proposed a new PDT to encode multi component parameters (matrix or vector elements) as listed in Annex to this paragraph.  The Meeting agreed to have this addition for validation.

2.1.11
Grid template for general unstructured grids 

Currently models with fully unstructured grids are in development in a joint effort between Deutscher Wetterdienst (DWD) and the Max Planck Institute for Meteorology.  The grid description is rather large and requires 8 byte IEEE floating-point numbers for sufficient precision for high resolution models.  The overhead in saving those in a GRIB record would contradict the most important property which is small size.  As well the variety of grids possible would make it difficult to define a simple description.  DWD proposed to reference the grid description in section 3.  The referenced files should be made available by the centre given in section 1.  DWD proposed to use the CF convention for describing the unstructured grid, which has been developed in a large international effort with the climate modelling community.  The Meeting accepted the proposal as listed in Annex to this paragraph for validation:

2.1.12
New compression method – CCSDS szip 

Improved packaging of GRIB data is already available by JPEG2000 and PNG.  DWD would like to add another algorithm - CCSDS szip.  Tests have shown that this compression method is very, very fast and reaches very high compression rates the same time.  The proposal was following the previous compression add-ons in Data Representation Template 5.40 and 5.41.  The Meeting asked for checking availability of free software and the real rate of this compression.  The proposal as listed in Annex to this paragraph was approved for validation
2.1.13 GRIB2 for paleo climate 

GRIB allows for the best compression of many variables used in climate models.  Due to the fact that storage size is becoming a limiting factor DWD would like to encourage the use of compressed GRIB as primary output of models.  To allow the usage of GRIB2 in general the date supplied in section 1 must be extended to a larger time span and allow sign bits for year specification.  The Meeting agreed then for validation status to the additions as listed in Annex to this paragraph. 

2.1.14 New Data Representation Template

JMA representative, Mr Atsushi Shimazaki made a proposal for a new data representation template for run length packing with level values.  Since this template was well validated, the Meeting recommended this proposal as listed in Annex to this paragraph for pre-operational status.
2.2
REPORT ON PRODUCTION AND EXPERIMENTAL OR OPERATIONAL EXCHANGES OF FIELDS IN GRIB2
2.2.1 Canada 

Canada representative, Mr Yves Pelletier reported on the production of GRIB 2 fields:

· CMC has been producing a GRIB 2 dataset from its Ensemble Prediction System (EPS) for the TIGGE data archive on a quasi-operational basis since October 2007. 


· CMC produces a fully operational set of EPS data within the framework of its operational collaboration with NCEP on the North-American Ensemble Forecast System (NAEFS).  This dataset is currently exchanged in GRIB 1.  Plans are underway to switch to GRIB 2 in the fall of 2008.
 

· The EPS dataset that CMC makes available for public download is currently produced in GRIB 1; however it is planned to migrate it to GRIB 2 in the first or second quarter of 2009.


· The migration of CMC’s deterministic model datasets to GRIB 2 is at an embryonic stage but is expected to take place in stages through the next 12 to 18 months.  CMC’s public GRIB database will likely be among the first deterministic datasets to be migrated.

The software CMC uses to encode and decode GRIB 2 data was adapted from source code made available by ECMWF and NCEP.  Some local customizations were required to integrate the software into CMC’s NWP production system.  CMC has no plans to distribute the software, as the core components are available at the source from NCEP and ECMWF.  

There is Public access in the CMC server over North America and Globe

2.2.2 JMA

Mr Atsushi Shimazaki informed the Meeting that JMA will make available 0.5° res. GRIB 2 products in the future on its web site.

3.
BUFR AND CREX

3.1
REVIEW OF ENTRIES AWAITING VALIDATION FOR BECOMING PRE-OPERATIONAL
The entries awaiting validation for becoming Pre-Operational were considered by the meeting with a view to confirm their validation and their subsequent approval by the Chair of OPAG and the president of CBS for pre-operational status.

3.1.1
For reporting correctly radiation 

Dr Eva Cervena (Czech Republic) proposed modification of data widths and reference values of descriptors for representation of radiation data.  The Meeting agreed that the proposed modifications were not in contradiction with BUFR Regulations; however it accepted the changes of data width, scale and reference values as an exception to the traditional practices, which were normally deprecation and definition of new descriptors, for the reasons that these parameters were invoked in many common sequences; and that the refitted descriptors will be part of a Pre-operational Table Version number 14, which should be well displayed in the WMO web server.  This approach should be used only if absolutely necessary.  The set of changes as described in Annex to this paragraph was accepted as preoperational.
3.1.2
Template for synoptic reports from sea stations suitable for ship observation data from VOS stations 

Dr Eva Cervena presented a new template for the synoptic reports produced by Voluntary Observing Ships (VOS), after having introduced changes following remarks from Dr Elizabeth C. Kent (National Oceanography Centre, UK).  A new note under Class 1 was introduced to allow the descriptor 0 01 012 (Direction of motion of moving platform) to accommodate the values Ds = 0 (stationary) and Ds = 9 (unknown) of the FM-13 Code table 0700.  Dr Kent also pointed out some features specific for the synoptic reports produced by Voluntary Observing Ships (VOS), in particular the fact that cloud information and extreme temperature data are not mandatory for VOS stations.  Short delayed replications have been introduced to reflect these reporting practices at VOS stations. 

The revisited version of the template is listed in Annex to this paragraph.  Sequence descriptors 3 08 014, 3 02 062, 3 02 063 and 3 02 064 are to be validated and therefore not yet included in the Manual on Codes, WMO-No. 306, I.2.  The representative of JCOMM, Ms Hester Viola accepted to take over the charge for coordinating the validation.  ECMWF volunteered to participate in the validation.  The objective is to reach a pre-operational status before CBS.

3.1.3
For Air Chemistry

Mr Yves Pelletier informed the Meeting that the validation of proposed BUFR descriptors for atmospheric chemistry was proceeding gradually.  Mr Milan Dragosavac of ECMWF had suggested re-defining the proposed descriptor 0 15 021 from “Significand of integrated mass density” to “Integrated mass density”.  As re-defined, the descriptor is successfully used for GOME-2 reporting of NO2 and ozone.  The range of values has been deemed acceptable for this application.  Under these conditions the Meeting recommend this descriptor as listed in Annex to this paragraph as pre-operational.

The Meeting also agreed to define a new descriptor for validation as listed in Annex to this paragraph to define Atmospheric chemical or physical constituent type, using the Common Table C-14, common to BUFR and GRIB.  
3.1.4
IEEE representation (for BUFR Edition 5)

The ET/DRC at the last Meeting held in Darmstadt in 2007 proposed the operator 209YYY to pack Table B elements as IEEE floating point representation in 32 or 64 bits.  ECMWF implemented the new operator and the test showed BUFR capability to represent wide range of floating point numbers in BUFR message as multi-subset data.  The 209YYY operator can be used successfully in the cases when range varies from very small to huge values.  The Meeting recommended to perform more validations and also to see if some compression could be applied.  ECMWF, NCEP and Canada offered to validate.  The aim was to recommend this for operational implementation after CBS Ext. 2010.  Experimental bilateral or multilateral use agreed between users could be performed meanwhile.  The corresponding additions to BUFR are recalled in Annex to this paragraph.
3.1.5
National and WMO station identification and the AWS BUFR templates

Dr Eva Cervena presented the updated BUFR templates for surface observations from one-hour and n-minute period, where representation of national station identification and reduction of the volume of BUFR messages has been introduced (see Annex to this paragraph).  A bigger size for the national identifier was required.  It was noted the ET for AWS expressed no objection and no additional requirement with these templates.  The Meeting agreed to have the TM307091 declared pre-operational, while TM307092 and TM307093 will remain for validation.

3.1.6
BUFR template for representation of SYNOP data with supplementary information on one-hour observations 
Following several exchanges between Mr. Michel Leroy of Météo France and Dr Eva Cervena a new version (version 3) of the “merged” BUFR AWS-SYNOP template was developed as TM 307096 - BUFR template for representation of SYNOP data with supplementary information on one-hour observations (see Annex to this paragraph).  It includes national station identification and the extensive usage of delayed replications in compliance with the template TM 307091 for surface observations from one-hour period.  Moreover, Météo France agreed with representation of extreme temperatures using 3 02 077 (one-hour extreme temperatures) and 3 02 041 (SYNOP extreme temperatures) and other modifications that had been suggested in June 2006.  The problem of specification of data subcategories was also discussed and the Meeting recommended adding in Common Table C-13 three sub-categories for surface data as defined in Annex to this paragraph.  The Meeting recommended that this template be validated as soon as possible for approval of pre-operational status before CBS XIV.

3.1.7
Proposal for updated template for temperature profiles, descriptors and new or updated code table entries

Ms Hester Viola (IOC and JCOMM representative) gave the status of development of BUFR templates for oceanography use.  JCOMM had made progress in its work relating to Table Driven Code Forms.  JCOMM was addressing the issues associated with adopting Table Driven Code Forms seriously and was carefully taking all the requirements into account.  The META-T Pilot Project had progressed with defining the instrumental metadata required for GTS distribution in real time as far as water temperature and SST measurements are concerned.  Based on work completed relating to Real-time Metadata of Ocean Observing Systems (Meta-T project:

 http://marinemetadata.org/examples/external/meta-t/) a new proposed XBT template includes many of the required metadata fields.  It will form a test case of the feasibility of including so much metadata in the real time message.  JCOMM working groups have been encouraged to take a holistic view when developing templates and consider requirements for consistency between the different templates moving away from the platform based approach to GTS messages.  The work on JCOMM related templates are listed in Annex to this paragraph.  It was indicated that Japan was using a different TRACKOB template.  The Meeting considered that the proposed new BUFR template for XBT Temperature Profile data still needed to be reviewed and will remain for validation for the time being.  

3.1.8
Templates related to Sea Level

3.1.8.1
BUFR/CREX Template for Deep-Ocean Tsunameter Data
Australia representative, Dr Weiqing Qu presented proposed BUFR/CREX templates designed by Dr Kelvin Wong for deep-sea level tsunameter data or Deep-Ocean Assessment and  Reports of Tsunami (DART) buoys (see Annex to this paragraph).  The Meeting considered that the Templates were to be validated after some adjustment.  The objective was to have them pre-operational as soon as possible and before CBS XIV.

3.1.8.2
BUFR/CREX Templates for Tide Elevation Data

Dr Weiqing Qu presented a review of the BUFR/CREX tide elevation common sequences and descriptors available for reporting water level and coastal seal level tide data and identified the deficiencies in existing provisions and the inconsistency between the corresponding BUFR and CREX descriptors.  A new BUFR/CREX template (see Annex to this paragraph) was proposed; and the Meeting recommended to perform the validation and pre-operational implementation as soon as possible and before CBS XIV.  Given the sensitivity of this subject, presentation at CBS for operational use is absolutely necessary.  The validation and use will be monitored by the Secretariat, Australia and Japan.

3.1.9
Template for synoptic reports from fixed land stations suitable for SYNOP data and for maritime data from coastal and island stations

Dr Eva Cervena presented a template capable of representation of synoptic data and maritime data from coastal and island stations (see Annex to this paragraph).  The first proposal of the TM 307079 template was developed in May 2007 and consequently discussed in detail with members of the ET DR&C and with some RA VI colleagues.  The last modification of the TM 307079 template was done in February 2008 by addition of a new descriptor for representation of “Visibility seawards from a coastal station” based on the requirement expressed by Mr. Roger Vanlierde of Belgium.  The Meeting agreed that validation should be performed before next CBS.  When pre-operational it would be reported in the category of SYNOP type data.  DWD and NOAA and ECMWF agreed to participate in the validation.  

3.1.10
EUCOS template for representation of radiosonde data

Dr Eva Cervena presented a revisited version of the EUCOS BUFR template for representation of high resolution radiosonde data with geopotential height as the vertical coordinate (see Annex to this paragraph), following correspondence with Mr. Stuart Goldstraw, the former EUCOS Operations Manager and with Mr. Stefan Klink, the current EUCOS Operations Manager.  The entry: geopotential height calculation (0 02 191) was considered redundant and was removed from the template.  The Meeting agreed to keep this last version for validation.
3.1.11 Entries for passive remote sensing by star occultation

Mr Yves Pelletier recommended that these entries remained still for validation.  He indicated also that he will move to undertake their validation. 

3.1.12- New descriptors for GFA (Graphical Forecast AIRMET) data

Mr Jeff Ator (USA) presented the final proposal for the new BUFR descriptors to be used in the reporting of GFA (Graphical Forecast AIRMET) data (see Annex to this paragraph).  During the past two years, the U.S. NCEP Aviation Weather Center (AWC) has worked to develop an application for the generation of GFA (Graphical Forecast AIRMET) messages.  The resulting graphical output depicts significant aviation hazards and elements over short time scales, and in much greater detail than can be represented within the official ICAO AIRMET text format.  This detailed information is of great interest to certain elements of the U.S. aviation community as well as other potential customers in Canada and elsewhere, so in order to easily disseminate such information to these customers, new BUFR sequences were developed and tested.  During this process, an effort was made to utilize many of the same BUFR descriptors and sequences that were previously approved for use in the reporting of SIGMET messages; however, a few additional descriptors and sequences were also required as shown in the below proposal.  Even though this is not an official ICAO requirement, the new GFA application will nevertheless allow AWC to provide the requested level of detail to those customers who are able to receive and process BUFR messages, while at the same time continuing to provide backward-capable generation of the ICAO AIRMET text format for others.  The Meeting agreed to recommend these new entries as pre-operational.

3.1.13
Entries for volume (3-D) radar data

Radar volume data is encoded in FM94-BUFR in several national weather services including DWD.  Within DWD this encoding is pre-operational and will become operational before the end of the year.   The descriptors as described in Annex to this paragraph will need to be validated by 2 independent decoders.  DWD and Canada will quickly do that.  The Meeting recommended that after this quick validation, they be declared pre-operational.

3.1.14
For the encoding of the JASON2 OGDR data

EUMETSAT is encoding the OGDR (operational geophysical data record) data from JASON2 in BUFR in order to exchange these data (in the coming months) on the GTS and via satellite dissemination on EUMETCast (see Annex to this paragraph).  The BUFR data are routinely exchanged between EUMETSAT, CNES and NOAA, and the format has been validated by these partners and ECMWF.  The final BUFR Table B and D entries are presented and proposed for pre-operational status, to which the Meeting agreed.

3.1.15
Template for the wave observations from different platforms suitable for WAVEOB data

Dr Weqing Qu presented two templates for converting TAC WAVEOB reports into BUFR, and hopefully also suitable for reporting wave observations in BUFR.  The difference between the two templates is one for reporting wave observations expressed as frequency, and the other for reporting wave observations expressed as wave number.  Three new descriptors and one new code table have been introduced (see Annex to this paragraph).  NCEP, Canada and ECMWF will validate.  The objective is to have pre-operational status before CBS.  The existing other Buoy template for validation, which includes different descriptors for wave data, remains for validation.

3.1.16
Proposal for Universal BUFR template for representation of Lightning data
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.  This was declared obsolete, as it no longer reflected the accuracy obtainable by modern systems.  Currently the only National BUFR representation of Lightning Data in use is that developed by DWD.  A new proposal by Paul Taylor from United Kingdom has been expanded to give further elements for other systems.  An early draft of this proposal was presented to the EUMETNET Lightning task force meeting (Exeter 12 to 13 March 2008).  The intention is to provide this data to all WMO regions National Meteorological Centres over GTS.  Following correspondence with Prof Hans-Dieter Betts (LINNET) for DWD some minor modifications were added to the tables.  The author passed his acknowledgements to Stan Kellett, Brian Barwell and Myles Turp of UK Met Office.  The Meeting had a sub-group to review the proposal.  The remarks are included within the proposal as listed in Annex to this paragraph.  The Meeting agreed that the proposal needs to be adjusted before being re-submitted for validation.
3.2
CREX SYNOP FOR WEST AFRICA
The Meeting considered proposal for transmission in CREX of SYNOP from West African Countries.  Mr Chouaibou GUEYE (representative of Senegal and ASECNA) expressed the need of his Region.   The meeting agreed to supplement template D 07 089 by a sequence descriptor of category 2 (D 02 089), if locust information is required to be added to a manually encoded synoptic data in compliance with the request of Mr GUEYE.   The proposed new descriptor D 02 089 was proposed for validation.  The Meeting recommended thus that African countries go ahead and put the CREX message on GTS.  A conversion into BUFR is also possible. 

3.3
NEW ADDITIONS FOR SATELLITE DATA
3.3.1
CGMS/WMO Task Force on Satellite Data Codes

Dr Simon Elliott presented to the Meeting the relevant main conclusions of the first meeting of the CGMS/WMO Task Force on Satellite Data Codes:
· The Task Force reviewed its term of reference and recommended to work closely with the ET ADRS and that it follows WMO metadata implementation.  It recommended that this Task Force continue.  There will always be the need to filter and approve the additions for WMO BUFR and GRIB tables; that is a long term task.

· The Task Force considered that WMO codes BUFR and GRIB are appropriate for satellite data, but their disadvantage is that applications and interface software are difficult to implement.  Many external users prefer NetCDF or HDF.  The Task Force noted that no blocking difficulty was encountered with the current WMO codes, for real time exchange of satellite data and products between satellite data producers and National Meteorological Services and that the existing mechanism to maintain the coding standards had allowed, so far, accommodating the new data in WMO codes.  However, scope for progress was identified in the following directions in particular:

· Need to serve a wider community, namely in the WIS and GEOSS context, for whom the use of WMO codes GRIB and BUFR is perceived as a limiting factor and who sees advantages in using other formats such as NetCDF, for which applications are widely available.

· Need to adopt a forward-looking view and anticipate as far as possible the new data types and needs that will result of future satellite programmes in the coming decades.

· Need to involve in this exercise all satellite operators contributing to the GOS.

· The Task Force felt that it could play a useful role to progress on each of these three directions and that it was quite timely to initiate this action alongside the WIS implementation.

· Concerning a special BUFR Master Table for satellite data, the Task Force recognized that the effort/process to maintain and evolve the table entries will be the same, whether this is achieved through a new master table or using some of the space left in the existing master table 0 (meteorology).  The Task Force agreed that it was not necessary to adopt a new master table for now, but to revisit this issue at the next opportunity, noting that it will be possible to adopt a new master table at some point in the future, the constraints being quite clear. 

· The Task force recommended the Development of a typology of satellite data and products to be used to update Common Table C-13 of the Manual on Codes for data categories and sub-categories and the corresponding Table C6 of Attachment II-5 of the Manual on the GTS.
The Meeting thanked Dr Elliott for his work and commitment and a sub-group discussed the proposal for updates to Common Table C-13 as listed in Annex to this paragraph, with a view for their validation.

3.3.2
Designation of sub-centres (Common Table C-12) for RARS system

The purpose of the global network of Regional ATOVS Retransmission Systems (RARS) is to make satellite sounding data available worldwide in accordance with operational quality and timeliness requirements, primarily for the needs of global and regional NWP.  It is coordinated within the WMO Space Programme by the RARS Implementation Group.

RARS operations are conducted at two levels: 

a. Regional RARS centres are ensuring coordination and monitoring; 

b. HRPT direct readout stations are acquiring the HRPT stream in their area of visibility;

Sub-centre identifiers are already allocated to EUMETSAT for the operational stations participating in the EUMETSAT EARS network.  New identifiers are proposed for the other sub-centres, as indicated in an updated Common Table C-12 as listed in Annex to this paragraph.  The Meeting agreed to declare these additions operational.
3.3.3
SMOS satellite data

Scheduled for launch in 2008, SMOS (Soil Moisture and Ocean Salinity) is the second Earth Explorer Opportunity mission to be developed as part of ESA's (European Space Agency) Living Planet Programme.  An important aspect of this mission is that it will demonstrate a new measuring technique by adopting a completely different approach in the field of observing the Earth from space.  A novel instrument has been developed that is capable of observing both soil moisture and ocean salinity by capturing images of emitted microwave radiation around the frequency of 1.4 GHz (L-band).  SMOS will carry the first-ever, polar-orbiting, space-borne, 2-D interferometric radiometer.  ECMWF presented new descriptors for representation of SMOS data in BUFR (see Annex to this paragraph).  The Meeting recommended pre-operational status, the new descriptors having been validated by Canada and NCEP.

3.3.4
GOME Experiment
3.3.4(1) For GOME Experiment Data (from NESDIS)
A proposal was circulated via email to the WMO codes group in November 2007 concerning the plans of U.S. NESDIS to begin creating and disseminating ozone data from the GOME (Global Ozone Monitoring Experiment) in BUFR.  The proposed new sequence and two new descriptors were reviewed, and helpful comments were received from several members of the codes group.  After taking these into account, the sequence was revised as shown in Annex to this paragraph.  NESDIS recently began disseminating these products to numerous customers, so at the request of USA, the Meeting agreed for preoperational status to this proposal.

3.3.4(2)
 METOP GOME-2 template
ECMWF presented test implementation and data representation of GOME-2 data in BUFR from METOP satellite.  The ET/DRC discussed already possible solutions for representation of chemicals and aerosols in BUFR.  There was consensus to use CAS number to name the chemical and have a number of table B entries corresponding to actual measured quantities as integrated mixing ratio.  The sequence described in Annex to this paragraph is already used by EUMETSAT for GOME data; the Meeting agreed for preoperational status to this proposal.

3.3.5
OTHER NEEDED ADDITIONS FOR SATELLITE DATA
3.3.5.1
Table B and Table D entries for encoding of IASI principal component scores

In order to make effective use of the available band width for the dissemination of hyper-spectral data from the IASI instrument on its METOP spacecraft, EUMETSAT will perform a principal component analysis of the data, and disseminate a subset of principal component scores to its users.  Three new BUFR Table B descriptors have been used as described in Annex to this paragraph.  It is also proposed to introduce a new BUFR Table D sequence descriptor for these data.  The Meeting agreed that the validation of these descriptors be performed as soon as possible for declaration of pre-operational status.

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

The Table D sequence descriptor (3-40-001) was designed for the encoding of 8,700 channels in each spectrum.  The associated data sets are too big for some users and require a large dissemination bandwidth.  As such, a subset of channels are compiled into a reduced product which is disseminated in parallel the users.  The encoding of this reduced data set uses a BUFR sequence very similar to 3-40-001, but with delayed rather than fixed replication of the channels.  During the early operational life of IASI on METOP-A, it has become clear that some additional parameters are required as part of the level 1C data set in order to make more effective use of the data.  These parameters require minor modification to the existing BUFR Tables as listed in Annex to this paragraph.  The Meeting agreed that the validation of these new descriptors be performed as soon as possible for declaration of pre-operational status.

3.3.5.3
Satellites with no entries in Common code table C5

Mr Stan Kellett from UKMO pointed the need for new entries as listed in Annex to this paragraph regarding satellites in Common code table C5.  The Meeting recommended these new entries as listed.

3.3.5.4
Table D and code table entries for encoding of all sky radiance data
For some years, clear sky radiance from geostationary satellites has been operationally exchanged in BUFR.  It has, however, become clear that some centres also require information from cloudy regions.  In response to this need EUMETSAT has implemented an “all sky radiance” product which will be exchanged in BUFR via the GTS and via satellite multicast.  The encoding and decoding of these data has been validated with ECMWF and EUMETSAT, and the data are being exchanged as described above.  The Meeting agreed to allocate these modifications, as listed in Annex to this paragraph pre-operational status.

3.4
MASTER TABLE FOR OCEANOGRAPHIC DATA
The status of development of Master table 10 for oceanographic data was presented by Ms Hester Viola.  The Meeting noted that good progress was made for the development and finalization of this Master table.  The first version of Master Table 10 was developed and finalised in 1998.  Since then there has been minimal application of the table.  Recently, the UK Metoffice has been using the Master table in support of the GHRSST Project, but there has been little other use.  However JCOMM was keen to ensure that the Master table is useful to data providers and users alike and was requested by GHRSST to update it and ensure it adhered to WMO regulations.  Also, with the development of BUFR templates for various kinds of data collected by JCOMM, the need for this Master table has grown.  In particular coastal ocean observations are expected soon to be ready for exchange in JCOMM and many of these new variables will be biogeochemical ones that require greater detail on instrumentation and methods, something that MT10 provides.  The Meeting was informed that JCOMM data management group was working on rationalisation of all templates for physical oceanographic measurement.  Master TABLE 10 is used more for chemistry, environment, and biology data.  Physical data are more defined with Master Table 0.  

The proposed new version of Master Table 10 (see Annex to this paragraph) and its accompanying Code and Flag tables is a modification of the original Master Table definition, which involved minor changes to the Table B classes 1-9 to make it conform to current regulations covering BUFR Master Tables.  The proposed changes to the Master Table should bring the definitions within the regulations of WMO.  The JCOMM Data Management Programme Area is forming a Task Team on Table Driven Code Forms with membership from other Programme Areas of JCOMM.  It will be the responsibility of this team to coordinate the development and extension of BUFR templates for variables measured within JCOMM programmes.  An additional responsibility will be the maintenance of MT10.  It is expected that the Task Team will bring recommendations on new requirements and updates to ET DR&C for approval.  It is expected that there will be a link to IOC repository web page for the access of the Master table 10 from the WMO web server.


A sub-group from the Meeting reviewed the proposal and made some remarks:
- Class 10 should be renamed to “Observation meta-data” as “qualifier” is a reserved term in BUFR context.

-Descriptors from Class 27 cannot be used as co-ordinates, but only as measurements.  If they are co-ordinate descriptors, then they need to be in Class 4.

- The sub-group noted that there is some uncertainty about the best way to manage code tables which are common between MT0 and MT10, but have different descriptor numbers (0-01-006 in MT0 and 0-02-149 in MT10).

- “Missing” values are to be indicated by the value obtained by setting all bits to “1”.  (e.g. 5 bits, 31 = “Missing value”)

The sub-group requests that the process for validation of MTx (x != 0) modifications be clearly defined.  For MTx (x != 0) there should be a responsible organisation identified (in this case IOC) to maintain the repository of the tables and their distribution and a second, possibly separate organisation/s responsible for maintenance and coordinating updates (in this case consultation of ET/DR&C).

Finally the Meeting recommended that an official document be written to define clearly the management of Master Table 10 and the respective role of IOC and WMO.

3.5
OTHER NEEDED ADDITIONS OR CORRECTIONS
The Meeting reviewed other requested additions or modifications for validation or pre-operational status to the BUFR/CREX tables. 

3.5.1
Proposal for new entries in Code table 0 08 002 and a new Note under Class 1 referring to 0 01 012

Dr Eva Cervena proposed addition of new code figures in 0 08 002 for specification of instrument detected cloud layers and a Note under Class 1 referring to 0 01 012.  The Meeting agreed to recommend operational status for these additions as listed in Annex to this paragraph.

3.5.2
Problem of insufficient data width of 0 20 013 (Height of base of cloud)  

Dr Eva Cervena explained the need to accommodate heights of cloud base up to 20 060 m.  The Meeting agreed to the proposal as listed in Annex to this paragraph considered as editorial change.
3.5.3
New descriptors for representation of UV radiation data
Meteo France requested new entries for UV radiation data which are expected to be exchanged through GTS/WIS.  According to Dr Karel Vaníček of the Czech Hydrometeorological Institute, the information as defined in Annex to this paragraph will be required in GAW/IGACO projects.  The Meeting recommended these additions for validation. 
3.5.4
Notes for non SI Units in BUFR for aviation Codes and in CREX
For non SI Units in BUFR for aviation Codes and in CREX, there was a need to clarify the regulations and to put them in accordance with the current practices.  The CREX regulation had to be modified and new regulations were proposed in BUFR.  The Meeting agreed to these additions as listed in Annex to this paragraph and agreed to consider them operational. 
3.5.5
New Descriptors for Surface Aviation Observations

Mr Yves Pelletier proposed a new Table B descriptor for Surface Aviation Observation as listed in Annex to this paragraph.  The Meeting recommended it for validation.

3.5.6
Representation of wind direction at locations near the Poles
Dr Eva Cervena made a proposal for addition of a note for reporting of wind direction at locations within 1˚ of the North Pole and the South Pole (see Annex to this paragraph).  The Meeting considered that this needed clarification and agreement from the CIMO Commission before any acceptation of this proposal, given the existing new technology for geo-positioning and data encoding.  The CIMO experts should be asked to correct the current text of paragraph 5.1.2 in the WMO No.8 – Guide to Meteorological Instruments and Methods of Observation as indicated in the proposal.  
3.5.7
Correction of BUFR code tables for SBUV2 data
At the previous meeting of the ET-DRC (Darmstadt, April 2007), preoperational approval was granted to a U.S. proposal for the reporting of SBUV2 (Solar Backscatter Ultraviolet) data in BUFR.  This data was at that time, and continues to this day, to be operationally distributed by the U.S. NESDIS to numerous customers within the U.S., Canada, India, UKMO and ECMWF.  Following the publication of these new descriptors by WMO in its online file of preoperational entries, several customers noted that two of the code tables included for publication within the proposal were different from the respective versions that they had already been using within their own internal processing of the data.  A subsequent investigation determined that NESDIS had mistakenly supplied a prior version of their code tables (from Version 6 of their SBUV project) to the WMO, rather than the Version 8 code tables which had been supplied directly to their customers and which were in fact the correct tables.  NESDIS subsequently confirmed with each of their customers that they were, in fact, using and following the Version 8 tables within their own local processing, so this document requests that the online WMO preoperational documentation be updated to reflect the proper tables.  The tables in question have not yet been included in a fully operational version of the BUFR tables, so it is requested that this be handled as an editorial correction only to the preoperational documents.  The Meeting agreed to this needed correction as listed in Annex to this paragraph.
4.
TRADITIONAL ALPHANUMERIC CODES (TACs)
4.1
MATTERS FOR METAR; TAF
Requested additions or modifications to the METAR or TAF codes were considered by the Meeting.  

4.1.1
Proposal for clarification of METAR/SPECI Regulations
Dr Eva Cervena presented a proposal for clarification of regulations for reporting METAR and SPECI with respect to prevailing visibility.  The Meeting accepted these changes to be considered as editorial and part of a corrigendum to Supplement 6 (see Annex to paragraph 4.2.3).

4.1.2
ICAO requirements concerning METAR/SPECI and TAF
Dr Oli Turpeinen (ICAO representative) addressed changes which would be necessary in view of clarifying some regulations of the Manual on Codes (WMO ─ No. 306) related to the reporting of visibility.  Furthermore, he also informed the meeting with a list of changes which are expected to be included in draft Amendment 75 to Annex 3.  The Meeting agreed that the needed clarifications be considered as editorial and part of a corrigendum to Supplement 6 (see Annex to paragraph 4.2.3).

4.1.3
Inclusion of definitions of Prevailing visibility  and Visibility in Manual on Codes
Based on the suggestion of the WMO Secretariat. Dr Eva Cervena proposed the inclusion of Prevailing visibility and Visibility in “Definitions” section of Manual on Codes.  The Meeting agreed that the clarifications below be considered as editorial and part of a corrigendum to Supplement 6 (see Annex to paragraph 4.2.3).

4.2
MATTERS FOR OTHER TACs
Requested additions or modifications to the other TAC codes were considered by the Meeting.  

4.2.1
Proposal for modification of Regulation 12.4.10.1
Dr Eva Cervena proposed the clarification of regulations for reporting instrument detected cloud layers in Manual on Codes, WMO-No. 306, Volume I.1.  The Meeting agreed that the clarifications below be considered as editorial and part of a corrigendum to Supplement 6 (see Annex to paragraph 4.2.3).

4.2.2
End of ICAO requirement for ROFOR (Route forecast for aviation)
Dr Oli Tupeinen brought to the attention of the group the fact that following the adoption of Amendment 74 to Annex 3 which became applicable on 7 November 2007 ICAO no longer had any requirement for ROFOR and proposed that a note be added to indicate this in the Manual on Codes (WMO-No.306).  The Meeting recommended this note (see Annex to this paragraph) to be passed to next CBS.

4.2.3 Corrigendum for Supplement 6

The Meeting agreed for a Corrigendum to the last Supplement 6 to Manual on Codes, Volume I.1 as listed in Annex to this paragraph. 

5. 
MANUAL ON CODES 

5.1. Review of the procedures for adoption of changes to Manual on Codes, including validation processes

5.1.1. The CBS Management Group, at its seventh session (Geneva, June 2007), agreed to test the direct adoption of recommendations for amendments between CBS sessions with a view to saving time during the CBS sessions and reducing the delays in the approval of the amendments. It agreed to implement a pilot project for the amendments related to the Manual on Codes.  As requested by the MG, the Secretariat drafted the procedures for the pilot project (see Annex to this paragraph) and submitted them to the president and Vice-president of CBS, and to the chair and co-chair of the OPAG-ISS, with a view to a possible test prior to CBS-XIV.

5.1.2. Upon the agreement of the president of CBS, the WMO Secretariat sent the WMO letter No. OBS/DR/DRC dated 11 April 2008 to members of CBS, inviting them:

· To consider the draft procedures for the direct adoption of amendments to the Manual on Codes between CBS sessions, as well as an example of a letter that would be dispatched to the WMO Members in accordance with this draft procedures; 

· To concur with the organization of a pilot project to test the draft procedures after having informed the sixtieth session of the Executive Council and before the fourteenth session of CBS (CBS-XIV); through this pilot project, the WMO Members will be invited to approve some amendments to the Manual on Codes included in the report of the 2007 meeting of the ET-DRC. 

5.1.3. The members of CBS were informed that CBS-XIV will be invited to review the draft procedures and the results of the pilot project, to endorse the amendments to the Manual on Codes approved during the pilot project, and to prepare a relevant recommendation on these procedures to be submitted to the sixty-first session of the Executive Council.

5.1.4. The Secretariat received replies from 20 Permanent Representatives of Members with WMO or CBS members.  Noting the consensus on the draft procedures and the pilot project and comments received, the eighth session of the Management Group (June 2008) agreed that the pilot project be carried out as soon as possible before CBS-XIV.  Noting that CBS was testing new procedures enabling faster adoption of amendments to the Manual on Codes in view of rapid development of new requirements, the sixtieth session of the Executive Council (June 2008) requested CBS to pursue these valid efforts expeditiously, while ensuring that the results of tests be properly evaluated and maintaining effective validity-checking mechanisms for changes or new elements.

5.1.5. The Secretariat dispatched the WMO letter No. OBS/DR/DRC (PR-6368) dated 15 July 2008 inviting all WMO Members to participate in the pilot project, in particular to test the draft procedures for the direct adoption of amendments to the Manual on Codes between CBS sessions, and to inform the Secretariat of concurrence or comments on the draft amendments to the Manual on Codes given in Annex II of the letter before 15 September 2008.  Since these procedures for the direct adoption of amendments to the Manual on Codes between CBS sessions are draft procedures and do not supersede the existing procedures, the adoption of the amendments through a CBS session will continue to be applied for the draft amendments submitted under this pilot project.  Therefore, CBS-XIV will be invited to consider the draft amendments of this pilot project and to submit a recommendation for their adoption by the sixty-first session of the Executive Council together with other amendments submitted to CBS-XIV.  Therefore the date of the implementation of the amendments of this pilot project should be defined during CBS-XIV; the date of implementation usually proposed is the first Wednesday following 1 November after the relevant session of the Executive Council, which is 4 November 2009 in this case.  The CBS Management Group invited the chair of the OPAG-ISS to report on the results of the pilot project to CBS-XIV and invited the ET-DRC to:

· Consider the question of the dates of implementation of the amendments depending on the complexity of the amendments;

· Review the use of the three procedures (fast track procedure, procedure for adoption during CBS sessions and procedure for adoption between CBS sessions) and develop recommendations for the conditions for use of these respective procedures to be submitted to CBS-XIV, depending on the types of amendments, in particular taking due account of the advantage of a fast adoption of the amendments, the possible requirement for the adoption of amendments by all WMO Members or still by CBS;

· Consider reviewing the fast track procedure, for example allowing that the president of CBS directly approves certain amendments.

5.1.6. The meeting agreed that the implementation of the three procedures would make it possible to respond more quickly to requests for amendments to the Manual and will lead to more frequent updates to the Manuals.  The meeting recommended to amend the procedures for amending the Manual on Codes as given in Annex to this paragraph. 

5.2.  Electronic form of the Manual

5.2.1. Fifteenth Congress (Cg-XV, Geneva, 2007) reaffirmed that the Manual on Codes (WMO-No. 306) should be posted on the WMO server in English, French, Russian and Spanish.  Cg-XV encouraged the expansion of electronic publishing, in particular that to the extent possible, free distribution of WMO publications, as determined by the Executive Council from time to time, will be effected by electronic means.  It agreed that any requests for hard copies within this free distribution will be met only in the case of Least Developed Country Members, using the most cost-effective way, e.g. by providing a print-out of the electronic files.  Moreover, Congress took note of the report of the 2007 Meeting of Presidents of Technical Commissions, which recommended that, instead of issuing supplements to publications, WMO issue updated versions of these publications electronically, provided this solution is cost effective.

5.2.2. The meeting noted with satisfaction that the distribution of the supplements to the Manual on Codes had been discontinued, and that new amendments to the Manual had resulted and will result in an updated version of the relevant part.  The last supplement distributed by the Secretariat including the amendments to Volume I.1 recommended by CBS-Ext.(06) and approved by the fifty-ninth session of the Executive Council is the supplement No. 6  to Volume I.1.  The WMO Secretariat distributed the amendments to Volume I.2 recommended by CBS-Ext.(06) and approved by the fifty-ninth session of the Executive Council in the form of an updated electronic version of Volume I.2 (pdf files in a CD-ROM).  The WMO Members will continue to be informed of new amendments to the Volumes I.1 and I.2 the Manual on Codes by receiving updated electronic versions of the relevant part of the Manual on a CD-ROM, also available from the WMO server.

5.2.3. The Secretariat had posted on the WMO server updated versions of the Volume I.1 in English and of the Volume I.2 in English, French, Russian and Spanish. The meeting requested the Secretariat to include the corrections approved by the meeting (see Annex to paragraph 4.2.3) in Volume I.1, to finalise Volumes I.1 and I.2 in the four languages, and then to prepare a new electronic version of Volume II - Regional Codes and National Coding Practices, and of the templates and regulations for reporting data in TDCF in the relevant languages, with a view to making available the complete Manual on Codes from the WMO server.

5.3. Format of Code Tables in the WMO Web Site

5.3.1. At its 2007 meeting, the ET- DRC considered the format of the WMO Manual No. 306 Code Tables maintained by the Secretariat and available through its web site.  The tables currently are maintained in Microsoft Word format and available in either Microsoft Word or PDF formats.  The Meeting noted that all NMHSs running automated processing systems such as encoders, decoders and translators require the tables in an electronic format suitable for these systems and that all these users currently have to translate these tables today.  This effort can be problematic for smaller centres whose resources are limited; it is an immense duplication of effort and is an impediment to migration.  Additionally, the Meeting noted these tables are also required in a format suitable for easy maintenance, reference and use by humans.  The 2007 meeting recognized the limited resources of the secretariat and any solution chosen should not be too resource intensive.  After considering alternatives, the 2007 meeting recommended the Secretariat convert these tables to a Microsoft Access format.  From this format, it is relatively simple to publish the tables as a text document, a Microsoft Word document or export a database file.  The 2007 meeting also recommended the Secretariat make both the Microsoft Access and text format available via its web site. 

5.3.2. Due to the limited resources available in the Secretariat since the 2007 meeting, the conversion of the code tables had not yet started in the Secretariat.  Since it was expected that resources will be made available in the near future, the meeting agreed on the establishment of a small ad-hoc group (experts from Canada, China, Germany, and UK, ECMWF and EUMETSAT) to advise the Secretariat in this task, starting with the definition of the formats.  The meeting agreed that these formats should facilitate the management of the changes to the Manual, and should include information on the parts being validated, the centres responsible for a validation, the parts approved as pre-operational as from a date, the parts to be implemented as from a date as well as the type of the changes (addition, modification, deletion).  ECMWF will provide the Secretariat with samples of the tables actually used for the ECMWF encoder/decoder.
6. 
INFORMATION ON OUTCOMES OF THE ET-ADRS MEETING

6.1
The extraordinary session of CBS (Seoul, Republic of Korea, November 2006) agreed to study the implications of using data forms, such as XML or NetCDF, for meteorological data, especially in operational meteorological real time exchanges, and to assess the development efforts and resources that would be required. CBS requested its Management Group to establish the ET-ADRS within the OPAG-ISS for assessing advantages and disadvantages, including implications (need for defining standardization, data processing development and integration, costs and benefits: flexibility, compression, feasibility of implementation, etc.), of different data representation systems (e.g. BUFR, CREX, XML, NetCDF, HDF) for use in real time operational international exchanges between NMHSs and in transmission of information to users outside the NMHSs.  The ET-ADRS should develop recommendations on the most appropriate system depending on the type of exchange applications and report on the possible impacts of its findings on the migration to table-driven code forms.  The CBS Management Group emphasized that the ET-ADRS should also aim at developing a proposal for a CBS policy on data representation systems.  All WMO Technical Commissions were invited to participate in the ET-ADRS.
6.2
The CBS Management Group agreed to the establishment of a conjoint Expert Team between CAeM and CBS to specifically address the requirements of aeronautical meteorology, including ICAO, for Data Representation systems, including issues of the migration of OPMET data to new forms of Data Representation (ET-ODR).

6.3
The Meeting was informed of the outcomes of the first meeting of the Expert Team on the Assessment of Data Representation Systems (ET-ADRS) held in Washington from 23 to 25 April 2008.  The ET-ADRS reviewed the Data Representation Systems (DRSs) GRIB/BUFR/CREX, XML, NetCDF, HDF and ASN.1.  In particular the Strengths, Weaknesses, Opportunities and Threats (SWOT) of these representation systems were examined.  The ET-ADRS started the process of evaluating the above DRSs in response to the request of CBS for assessing advantages and disadvantages of the different DRSs for use in real time operational international exchanges between NMHSs and in transmission of information to users outside the NMHSs. 
6.4
The ET-ADRS discussed aspects concerning the development of the CBS policy on data representation systems.  The ET-ADRS emphasised that the CBS policy on DRSs should be driven by the user requirements.  The ET-ADRS stressed the need for semantic and syntactic interoperability when different DRS were being utilized.  The ET-ADRS agreed that the application of the ISO 191xx 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, with a view to applying a ISO standard approach for data representation and facilitating the interoperability and data interchange between applications based on data representations systems associated to BUFR, CREX, GRIB, XML, NetCDF and HDF. 
6.5
The Meeting noted the ET-ADRS recognized the need for improving coordination and governance arrangements with other bodies that own or develop other DRSs such as the group which updates the CF convention for NetCDF.  This was a critical requirement to insure effective interoperability especially on the semantic level.

6.6
Noting the specific requirements of the aeronautical community, the ET-ADRS recommended the development of a pilot project for the presentation of OPMET data in XML, based on the applications of ISO 191xx series.  The organization of this pilot project will be undertaken by the conjoint CAeM, CBS, ICAO ET-ODR with a view to demonstrating the feasibility of using OPMET information coded in XML, based on the experiences by Eurocontrol and the United States FAA.  

6.7
The Meeting had a teleconference with Mr Gil Ross (UK), a member of ET-ODR, who presented his work on the similarity between WMO spatio-temporal data standards (in particular BUFR) and the ISO 191xx series of geographic information standards, in particular as regards the possibility to derive the ISO models from BUFR and the advantages/disadvantages of ISO and BUFR models (see Annex to this paragraph). 

7. 
REVIEW STATUS OF MIGRATION TO WMO TDCF
7.1. INFORMATION SHARING 
Monitoring of the migration to TDCF

7.1.1. 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 of the abbreviated heading TTAAii and radio soundings from fixed land stations with TTA= IUK or IUS of the abbreviated heading TTAAii;

· The monitoring statistics provided by Buenos-Aires, Toulouse or Sofia for the exercise of the Integrated WWW monitoring 
 (IWM) carried out from 1 to 15 April 2008, including statistics on the number of RBSN reports presented in Traditional Alphanumerical Codes (TAC) and/or in BUFR.

7.1.2. From this monitoring report, the meeting noted that:

· The number of stations, for which BUFR surface data were expected or received, is 441 out of the 4284 RBSN surface stations; BUFR surface data were expected from 436 stations (ref. Volume C1) and reported as received during the April 2008 IWM from 367 stations;

· The number of stations, for which BUFR upper-air data were expected or received, is 114 out of the 798 RBSN upper-air stations; BUFR upper-air data were expected from 74 Stations (ref. Volume C1) and reported as received during the April 2008 IWM from 68 stations;
· If in general the number of TAC reports is higher than the number of BUFR reports, there are instances for which the number of BUFR reports is higher than the number of TAC reports; this is particular the case for surface data from Region V.
· The comparison of the availability of the BUFR reports at the IWM centres shows that except for the BUFR upper-air report from the station 61641, the BUFR reports received by Buenos-Aires were not received by the centres located in Region VI (Sofia and Toulouse), and vice versa.
7.1.3. Noting that in some instances the monitoring centres did not likely monitor the complete list of RBSN stations, the meeting invited the monitoring centres to ensure that they monitor the complete list of RBSN stations for BUFR and CREX also.

7.1.4. The Meeting agreed that this monitoring report provided useful information on the progress in the migration and helped in identifying deficiencies, in particular in the exchange of the TDCF data on the GTS.  The Meeting invited the Secretariat to continue producing such monitoring reports. The Meeting recommended the joint meeting of the CBS/ISS Implementation-Coordination on the GTS-WIS MTN and CBS Expert Team on GTS-WIS Operations and Implementation (ET-OI) (Geneva, 23-27 September 2008) also review the monitoring report with a view to improving the exchange of TDCF data within the WIS and especially on the GTS.  To this end, the Meeting requested the Secretariat to make the report of this Meeting and the related GTS-WIS requests available to the upcoming joint meetings.

7.1.5. The Meeting reviewed the status reports and migration plans and activities reported during the session.  The Report of the RA VI Rapporteur, Eva Cervena, on the Regional Table-driven Code Forms Migration Plan was noted to be very comprehensive.  The Meeting expressed its appreciation of the work done to further migration.  It particularly noted the use of an Excel spreadsheet prepared by the RA VI Rapporteur based on a suggestion from the UK and completed by the RA VI Rapporteur which presented a color coded graphical display on migration status.  The Meeting felt this may be a valuable tool for others to use for reporting status.

7.1.6. The Meeting noted with interest the development of a template-oriented BUFR library and API at the Meteorological Service of Canada reported by Yves Pelletier.   It felt this may be an approach other WMO Members may want to consider.  Noting plans are under way to release the code as an open-source project, the Meeting felt that would be a very valuable Canadian contribution to the migration effort. Under current planning, this is expected around the end of 2008. 
7.1.7. Ms. Fang Zhao informed the Meeting of the migration plans and status of China and particularly notes CMA is making both TAC and TDCF available on the GTS as from August 2008.  CMA shared lessons learned from their efforts.  These were found to be valuable information for consideration by other Members.

7.1.8. The Meeting considered the progress made in RA I as reported by William Chillambo, Coordinator for Data Representation and their Migration to Table Driven Codes for South and East Africa.  It particularly noted the training activities conducted in the past year which includes the following.  The Kenya Meteorological Department had requested the Tanzania Meteorological Agency to provide training to their personnel.  The training of 27 people was conducted at the Institute of Meteorological Training and Research in Nairobi. Training was also provided to 4 people from Botswana Meteorological services and 4 from Tanzania.  The training was held in Tanzania.  The Tanzania Meteorological Agency provided Level 1 and 2 training in Dar-Es-Salaam to 4 people from Kenya, 1 from Rwanda, 2 from Botswana, 1 from Ethiopia and 7 from Tanzania. 

7.1.8.1

The Meeting noted that some RA I Centers were producing CREX data now and preparing to make this data available on the GTS.  There are PCs with TDCF encoding software at zone offices.  The Meeting recognized that considerable capacity building progress has been made and that a number of locations in RA I were poised to make considerable progress and strongly recommended the creation of a Migration Implementation Project (MIP) for the region with support from the Secretariat and donor nations.  This would benefit the region as well as improving the availability of data to all Members.
7.1.9. Waldenio Almeida informed the Meeting of the status of the migration to TDCF in Brazil.  Brazilian SYNOP and radiosonde data converted to TDCF from TAC are being injected onto the GTS.  The tools and routines locally developed for BUFR encoding and decoding in Brazil are freely available through the webpage at www.cptec.inpe.br under the tag “downloads” or directly through the link http://downloads.cptec.inpe.br/publicacoes/distribuicao.jsp.  The Brazilian migration to TDCF is fairly advanced, with Brazilian Institutions performing three main tasks identified for the migration: data conversion and generation; software development and Training.  Most of Brazilian datasets already are available in BUFR format and being sent to the GTS.
7.2. RESULTS OF QUESTIONNAIRE ON MIGRATION TO TDCF
7.2.1
The Secretariat presented the results of the questionnaire on Migration to TDCF distributed at the end of year 2007 (see Annex to this paragraph).  The last survey prior to this was done in 2003.  The questionnaire was sent to 120 national codes focal points.  Thirty three answers were received.  There has been a strong increase in the development of a national Migration Plan: from 8% to 60%.  One could see through the answers that countries are now well aware of the advantages of TDCF and this fact is probably the result of the training workshops performed in all Regions for participants of more than 100 countries.  One observes an increase in percentage in the automation of processing (94% against 87%). 

7.2.2
Status of processing:

For decoding:

- For software one can see an increase in the use of LINUX operating system, and also an increase in the use of JAVA and C or C++ languages.

- One cannot observe an increase in the ability to receive BUFR; it remains at 60%.

- The ability to receive CREX increases from 20% to 60%.

For encoding:

- At national concentration or telecommunication centre: one observes an increase from 10 to 15% for CREX and from 10% to 30 % for BUFR.  Many countries are now encoding in BUFR SYNOP and TEMP at a national centre level, but in fact all types of data are encoded in BUFR at this level.

For Encoding at observing site or platform, one observes an increase from 10 to 20% for BUFR.  One can see that many countries are encoding radiosondes in BUFR and some countries Auto-Synop in BUFR.
The percentage of countries using BUFR for national/domestic data exchange remains the same, about 25%.

7.2.3
Migration Process:
There has been a strong increase for the development of a national Migration Plan: from 8% to 60%.  For the listed difficulties, developing countries tend to stress lack of training and information (and lack of financial resources, indeed), whereas advanced countries indicate more lack of staff.  
To the question: Has your Agency/Service already secured the BUFR/CREX decoder software for the migration?  One gets 50% of yes in comparison with 20% in 2003.  For the foreseen date of decoder installation still many countries are not planning anything; others wait to 2010.

For encoding the percentage of countries planning BUFR encoding at national centre or at observing platform level remains the same.  The span of dates shows that years 2008 and 2009 should see a substantial increase of BUFR messages circulating on the WIS.

7.3
REVIEW MIGRATION MATRIX 
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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.
(2)
For category 5, codes need to be reviewed in order to decide whether or not they should be migrated to BUFR/CREX.
(3)
Codes in category 6 are not to be migrated.
(4)
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. 

7.4
MATTERS TO BE SOLVED
7.4.1. The Meeting noted that despite the manual on the GTS allowing the transmission of binary messages up to 500K octets there were still systems within the GTS that can not handle messages of this size.  In fact, in some locations messages over 15K octets still can not be processed properly.  There are also locations where binary data still cannot be exchanged.  It is recognized that data producers understand this and take this into consideration.  However, the Meeting expressed concern that this has an impact on MTDCF in some cases.  The Meeting requests the ET-OI and other appropriate groups review this situation and urgently consider steps to resolve the problems this presents to exchange of all types of allowed data including data in TDCF.

7.4.2. The Meeting noted the Manual of the GTS calls for global exchange of observations.  The Meeting stressed that this exchange requirement should be independent of the data encoding format as long as the format was a standard WMO format.  The Meeting strongly urged that the ET-OI review the Manual on the GTS to reflect this and that CBS endorse the global exchange of WMO required data and products in TDCF. 

7.4.3. The Meeting noted with appreciation the web verification service created and provided by ECMWF and recommended information about this service be more widely distributed.  It suggested this be included in a “Migration News” article in the Operational Newsletter. 

7.4.4. The Meeting considered the emphasis being placed on the WMO Integrated Global Observing System (WIGOS) and on its associated demonstration and pilot projects.  In keeping with stated goals of WMO Members the Meeting felt that these projects should include production and exchange of data in TDCF where appropriate.  The Meeting strongly urged these projects be reviewed and updated with this in mind.  Further, these projects should have specific migration activities or a MIP as an integral part.

7.4.5. The Meeting noted that migration can improve the quality of the data exchange.  
7.4.6. The Meeting was especially appreciative of the sharing of a template writing guide developed by Yves Pelletier for use within the CMS.  It felt that this document could benefit other members and aide the migration.  In discussions some suggestions were made regarding clarifying the purpose of templates.  Members of the Teams agreed to work with Yves on a possible update to the guide or a preamble which could be added to a version made available to other WMO Members via the codes website.

7.4.7. The Meeting agreed the questionnaires done in 2003 and 2007 provided valuable insight into the migration progress including the identifications of issues which needed to be worked on.  It agreed this practice should be continued and its future work should include determination of when to perform the next survey and the development of another questionnaire.

8. 
TASKS FOR MIGRATION
Arrangements for a step-by-step migration by zones
8.1. The migration for a type of data can be completed in the zone of responsibility of an RTH or a MTN centre.  In such a zone, there is no more a requirement for the systematic parallel exchange of data in both TAC and TDCF when data are presented in BUFR.  This type of zone is defined as a zone of type B in opposition to a zone of type A in which centres still need to exchange TAC data.  The systematic exchange of the data in TAC between centres within a zone B may be stopped if appropriate arrangements are taken between this zone B and the zone(s) still needing the TAC bulletins (zone(s) A). These arrangements could consist in (see the example of two zones of responsibility of MTN centres in Annex to this paragraph):

· Establishing a gateway for the required conversion of the forms of representation of data (TDCF/TAC) between the zones; certain centres may wish to stop generating data in TAC and may prefer contributing to such a gateway;

·  And/or continuing ensuring the parallel relay of TAC and TDCF data from (certain) NMCs or RTHs only from the zone B to the zones A; (certain) centres of the zone B would therefore continue generating TAC data in parallel to TDCF data and insert them into the GTS only for their relay from the zone B to the zones A.

8.2. With a view to facilitating such arrangements, the Meeting 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.
8.3. The Meeting recommended inviting the Expert Team on GTS-WIS Operation and Implementation (ET-OI) 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.

Technical co-operation activities required to support the migration

8.4. The Meeting agreed to give the highest priority for technical co-operation activities to support the migration to the following activities:

· Training on TDCF in the WMO Regional Training centres;

· Development and implementation of pilot projects for the migration to TDCF.

The Meeting recommended encouraging WMO Members to collaborate in the development of pilot projects, for example within a zone of responsibility of an RTH, and to submit requests for support through the WMO Voluntary Co-operation Programme.

9.
LIST OF EXPECTED ACTIONS
2.1.8
New templates for atmospheric aerosols: validation to be performed before CBS XIV

2.1.9
New templates for new products: validation to be performed before CBS XIV
2.1.12
New compression method – CCSDS szip: checking availability of free software and the real rate of this compression.
3.1.1
For reporting correctly radiation: Secretariat to ensure Tables version 13 and pre-operational Tables version 14 fully on-line in the server. 

3.1.2
Template for synoptic reports from sea stations suitable for ship observation data from VOS stations: Ms Hester Viola to take over the charge for coordinating the validation.  ECMWF to participate in the validation.  Validation to be performed before CBS XIV.
3.1.3
For air chemistry: validation of Common Table C-14 (urgent), pre-operational?
3.1.4
IEEE representation (for BUFR Edition 5): More validations and see if some compression could be applied.  ECMWF, NCEP, Canada to validate

3.1.6
BUFR template for representation of SYNOP data with supplementary information on one-hour observations: validation to be performed before CBS XIV

3.1.7
BUFR template for XBT Temperature Profile data still needed to be reviewed.
3.1.8.1
BUFR/CREX Template for Deep-Ocean Tsunameter Data: after some adjustment validation to be performed before CBS XIV
3.1.8.2
BUFR/CREX Templates for Tide Elevation Data: validation to be performed before CBS XIV and use will be monitored by the Secretariat, Australia and Japan.
3.1.9
Template for synoptic reports from fixed land stations suitable for SYNOP data and for maritime data from coastal and island stations: validation to be performed before CBS XIV by DWD, NOAA and ECMWF.

3.1.11
Entries for passive remote sensing by star occultation: Yves Pelletier to move to undertake their validation.
3.1.13
Entries for volume (3-D) radar data: DWD and Canada to perform validation quickly.
3.1.15
Template for the wave observations from different platforms suitable for WAVEOB data: validation to be performed before CBS XIV by NCEP, Canada and ECMWF.
3.1.16
Proposal for Universal BUFR template for representation of Lightning data: needs to be adjusted before being re-submitted for validation.

3.2
CREX SYNOP for West Africa: to be validated.  African countries go ahead and put the CREX message on GTS.  Conversion into BUFR possible. 

3.3.5.1
Table B and Table D entries for encoding of IASI principal component scores: Urgent validation.
3.3.5.2
Table B and Table D entries for encoding of enhanced data from IASI: Urgent validation.

3.4
Master Table for Oceanography:  IOC Task Team on Table Driven Code Forms to coordinate the development and extension of BUFR templates for variables measured within JCOMM programmes, to mainten MT10, to bring recommendations on new requirements and updates to ET DR&C for approval.  Create link to IOC repository web page for the access of the Master table 10 from the WMO web server.

Validation of MT10 modifications be clearly defined.  IOC responsible to maintain the repository of the tables and their distribution. Define organisation responsible for maintenance and coordinating updates in consultation of ET/DR&C.

Create (Secretariat?) an official document defining clearly the management of Master Table 10 and the respective role of IOC and WMO.

3.5.6
Representation of wind direction at locations near the Poles: needed clarification and agreement from the CIMO Commission.  CIMO experts should be asked to correct the current text of paragraph 5.1.2 in the WMO No.8 – Guide to Meteorological Instruments and Methods of Observation
3.5.7
Correction of BUFR code tables for SBUV2 data: editorial correction in Pre-operational files in the server.
4.2.3
Corrigendum for Supplement 6: to be put in web server, merged in Volume I.1 and sent to WMO Members.
5.3.2
Format of Code Tables in WMO web site: Establishment of a small ad-hoc group (experts from Canada, China, Germany, and UK, ECMWF and EUMETSAT) to advise the Secretariat in this task, starting with the definition of the formats.  The Meeting agreed that these formats should facilitate the management of the changes to the Manual, and should include information on the parts being validated, the centres responsible for a validation, the parts approved as pre-operational as from a date, the parts to be implemented as from a date as well as the type of the changes (addition, modification, deletion).  ECMWF to the Secretariat with samples of the tables actually used for the ECMWF encoder/decoder.
7.1.3: Monitoring centres to ensure that they monitor the complete list of RBSN stations for BUFR and CREX.
7.1.4: Secretariat to make the report of this Meeting and the related GTS-WIS requests available to the upcoming joint Meetings.

7.1.8.1: Creation of a Migration Implementation Project (MIP) for the East RA I region with support from the Secretariat and donor nations
7.4.1: ET-OI and other appropriate groups review the transmission of binary message (up to 500K octets) and urgently consider steps to resolve the problems this presents to exchange of all types of allowed data including data in TDCF
7.4.2: ET-OI review the Manual on the GTS to reflect all exchenges and that CBS endorse the global exchange of WMO required data and products in TDCF
7.4.3: For Secretariat: Information about web verification service created and provided by ECMWF be more widely distributed.  Included in a “Migration News” article in the Operational Newsletter. 

7.4.4: WMO Integrated Global Observing System (WIGOS) and on its associated demonstration and pilot projects should include production and exchange of data in TDCF where appropriate.  Urgent these projects be reviewed and updated with this in mind.  These projects should have specific migration activities or a MIP as an integral part.
7.4.6: Members of the Teams agreed to work with Yves Pelletier on a possible update to the guide or a preamble which could be added to a version made available to other WMO Members via the codes website.
8.2: 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 exchange data in TDCF and stop exchanging data in TAC.
8.5. The Expert Team on GTS-WIS Operation and Implementation (ET-OI) 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.

8.6. The Meeting agreed to give the highest priority for technical co-operation activities to support the migration to the following activities:

· Training on TDCF in the WMO Regional Training centres;

· Development and implementation of pilot projects for the migration to TDCF.

Encouraging WMO Members to collaborate in the development of pilot projects, for example within a zone of responsibility of an RTH, and to submit requests for support through the WMO Voluntary Co-operation Programme.

10.
CLOSURE OF THE MEETING
Mr Milan Dragosavac, chairman of the Expert Team on Data Representation and Codes had led the Meeting with diplomacy and efficiency for items 1 to 5.  Mr Fred Branski, chairman of the Coordination Team of Migration to Table Driven Code Forms had led the Meeting with diplomacy and efficiency for items 6 to 8.  The Meeting was closed at 15.30 on Friday 5 September 2008.
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