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Executive Summary

The fourth meeting of Inter-Programme Expert Team on Data Representation and Codes (IPET-DRC) took place at the headquarters of UK Met Office, Exeter, United Kingdom from 21 to 25 May 2012.
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FOURTH MEETING OF THE INTER-PROGRAMME EXPERT TEAM

ON DATA REPRESENTATION AND CODES

(EXETER, UK, 21 - 25 MAY 2012)
1.     ORGANIZATION OF THE MEETING

1.1
Opening of the meeting

The fourth meeting of the Inter-Programme Expert Team on Data Representation and Codes (IPET-DRC) took place at the headquarters of UK Met Office (UKMO), Exeter, United Kingdom, from 22 to 25 May 2012, following the joint session with the IPET-MDI (Metadata and Data Interoperability) from 21 to morning of 22.

1.2
Approval of the agenda
The meeting agreed on the agenda, which are given in the Annex to this paragraph along with the list of participants.
1.3
Working arrangement
Since there were more than 45 documents for discussion and the meeting days less than three and a half days seemed insufficient for discussion of all the documents by the team, the meeting agreed to flexibly modify the order of agenda items to be discussed so that high priority could be given to ones which would need face-to-face discussion at the meeting.
2.     GRIB

2.1
Amendments to GRIB (common aspects)

2.1.1/2.1.4
GRIB Calendar Identification
Mr Richard Weedon, UKMO, updated his proposal presented at the last meeting of the team (Melbourne, September 2011), following discussion with the IPET-DRC sub-group regarding calendar identification in GRIB2.
Dr Luis Kornblueh, Max-Planck-Institute for Meteorology (MPI-M) in collaboration with Ms Sibylle Krebber, Deutcher Wetter Dienst (DWD) extended the Mr Weedon's proposal to allow representing both calendar definition and paleontological offset, which were required by MPI-M.
The meeting discussed the relation between offset and year and how to deal with minus value.  Dr Kornblueh explained an equation of relation between offset and year.  Then it was suggested to add a note for clarification of the relation.
The meeting agreed the proposal extended by Dr Kornblueh and Ms Krebber for approval by the procedure between CBSs as shown in the Annex to this paragraph, keeping in mind that the proposed parameters were optional and did not affect the existing GRIB2 products.  The proposal has been validated by DWD, MPI-M and UKMO.
2.1.2
Modification of the format of the GRIB templates tables
Current format of the GRIB templates (Grid definition, Product definition and ...) is made of two columns: octet number and contents.  This format is clear in most of the cases, as it gives the meaning of each octet of the message, but is not suitable to implement the automatic update of decoding software from the electronic format of the tables for two reasons, i.e. presence of repetitions and no element type and size.
In several templates the concept of repetition of a group of elements is used without mentioning it explicitly. One example is the repetition of the group of elements describing the time statistical process in all the templates concerning products with a time statistics in a continuous or non continuous interval.
Another problem affecting the current format of the tables is that the type of each element is not expressed in the table itself and therefore it is impossible without this information to build the necessary decoding rules only from the electronic format of the template tables.
In view of the above, Dr Enrico Fucile, European Centre for Medium-range Weather Forecast (ECMWF) proposed introduction of a new column "type" with the possible values: signed, unsigned, ieee_float, char, code, repetition and repetition_number, will solve the problem and eliminate any ambiguity.
Dr Fucile also proposed to add explicitly a size column indicating the number of elements to be repeated for the repetition type and the number of octets for all the other types, because in some cases the presence of variables in expression of the octet number was making difficult and very error prone the process of extracting the size.
It was therefore proposed to extend the existing all GRIB2 templates and to implement the new format in GRIB edition 2.

In this regard, it was suggested and endorsed by the meeting that existing experimental templates in GRIB2 should be removed from the Manual on Codes to facilitate efficient work for drafting amendments to the existing templates, which would have additional columns for the new information above.

The meeting in principle accepted the proposal of GRIB2 templates in the new format, and invited Dr Fucile to draft the amendments to the existing GRIB2 templates concerned.
2.1.3
Requirements for GRIB edition 3 and proposal for a new GRIB structure
Need for the new GRIB edition 3 was felt at the third meeting of IPET-DRC (Melbourne, September 2011), which decided to gather requirements for the new edition.  Dr Enrico Fucile, ECMWF was invited to take the lead on the work.
Dr Fucile analysed some of the problems affecting GRIB edition 2.  A set of requirements was provided by members of IPET-DRC, which should allow the new edition to overcome those problems, and a proposal was made for a new structure which should constitute a good basis for the development of the new edition.

Dr Fucile explained problems affecting GRIB2 and requirements to GRIB3, and then presented the new structure for GRIB3 as shown in the Annex to this paragraph.

The philosophy behind the new proposed structure is to improve the organisation of the message trying to group the properties defining time, space, process, property, and data in different sections. An important principle followed in the design is to include templates in each section to provide the fundamental flexibility mechanism needed to extend the format without making changes in the structure.  The proposed structure is made of 11 sections and 12 templates.

The meeting discussed this topic in detail and over time.  It was stressed that the Regulation 92.6.2 on orthogonal structure was the source of some problems. Some other significant points for discussion, such as signedness of elements, which should be explicitly clarified, and multiple sections, were expressed.
Advantages and disadvantages of GRIB2, HDF and netCDF were confirmed, but it was felt that HDF and netCDF were not identified by WIS community due to uncontrollability by WMO.
It was noted there were two types of requirements, i.e. for representation and for implementation, and requirements should be separated for making discussion easier.

The chair concluded the requirements should further be consolidated incorporating comments from this meeting and those submitted by Dr Eiji Toyoda, Japan Meteorological Agency (JMA), and revisit this topic at the next meeting of this team.

2.2
Additions and modifications of templates and tables
2.2.1
Transverse Mercator GRIB2 Template
The proposal was originally submitted at the third meeting of IPET-DRC (Melbourne, September 2011) which agreed to grant validation status.
Mr Richard Weedon, UKMO explained minor changes having been made during the course of validation process, which are:
"IEEE 32-bit floating-point values" added to Octets 48 – 51    

The units of octets 61 - 84 have been changed to 10-2 m

The entry for code table 3.2 has been amended to read:

   Earth represented by the OSGB 1936 Datum, using

     - the Airy_1830 Spheroid (semi-major axis = 6377563.396m,  f = 1/299.3249646),

     - the Greenwich meridian as 0 Longitude,

     - the Newlyn datum as mean sea level, 0 height.

Mr Weedon declared the template had been validated by UKMO and IBL Software Engineering, and requested pre-operational use before November 2012.
The meeting agreed the proposal as shown in the Annex to this paragraph for pre-operational use.

2.2.2
GRIB Variable GRID definition Templates

UKMO produces data on variable resolution grids, which have rows of constant latitude and columns of constant longitude, each with irregular spacing.

Mr Richard Weedon, UKMO proposed two new Grid definition templates to store the latitude and longitude of every row and column.  Mr Weedon declared the templates had been validated by UKMO and NOAA/NWS/NCEP, and said the proposed templates were needed before November 2012.
The meeting therefore agreed the proposal as shown in the Annex to this paragraph for pre-operational use.

2.2.3
GRIB templates for simulated satellite data

Satellite simulated data can be coded in GRIB2 using PDT 4.32 - analysis or forecast at a horizontal level or in a horizontal layer at a point in time for simulated (synthetic) satellite data.  However this template is designed only for analysis or forecast data and for point in time forecasts.

ECMWF is starting to produce in the context of the project of European Reanalysis of Global Climate Observations (http://www.era-clim.eu/) simulations of satellite data from its ensemble prediction system as instantaneous fields and as monthly means.  Therefore the appropriate product definition templates need to be defined to be able to code those data in GRIB2.

Dr Enrico Fucile, ECMWF proposed two new templates PDT 4.33 and 4.34, which meet their new requirements for simulated satellite data.

The meeting agreed the proposal as shown in the Annex to this paragraph for validation.
2.2.4
GRIB template for Lambert azimuthal equal area projection

In the context of the European Flood alert System (http://efas-is.jrc.ec.europa.eu/) a Lambert equal-area projection is used in the modelling of flood forecasts.  Due to the fact that the format used for the operational exchange of data in this context is GRIB and this kind of grid is not defined in any GDT for the GRIB coded fields.

Dr Enrico Fucile, ECMWF therefore proposed the new Grid definition template 3.140 to be able to properly define the geometry of above data in GRIB2. 

The Lambert azimuthal equal-area projection is defined by the following transformations:

x=K cos(φ)sin(λ -λ0)






y=K(cos(φS) sin(φ)-sin(φS ) cos(φ)cos(λ -λ0)),


K=sqrt(2/(1+ sin(φS )  sin(φ) + cos(φS)  cos(φ) cos(λ -λ0)))

where φS is the standard parallel, λ0 is the central longitude.

The meeting agreed the proposal as shown in the Annex to this paragraph for validation.  Dr Luis Kornblueh, MPI-M offered to assist the validation.
2.2.5
GRIB template for partitioned parameters
In the Integrated Forecasting System developed at ECMWF the land surface tiling method is adopted to represent the sub-grid variability of land use.  The land surface model is evolving including more complexity in the description of the representation of the types of cover and a more complex description of the GRIB code is needed.

The new fields are subject to a normalisation formula that in the case of fraction requires the sum of all the cover class to be equal to 1 in each point of the fields. One example of this partitioned parameter is “canopy cover fraction of”:

“crops, mixed farming”, “short grass”, “evergreen needleleaf trees”, ”deciduous needleleaf trees”,  “deciduous broadleaf trees”, “evergreen broadleaf trees”, “tall grass”, “desert”, “tundra”,  “irrigated crops”, “semidesert”, “ice caps and glaciers”, “bogs and marshes”, ”inland water”, “ocean”, “evergreen shrubs”, “deciduous shrubs”, “mixed forest”, “interrupted forest”, “water and land mixtures”.
The sum of all the canopy cover fractions classes must be 1 on each point of the field.

Dr Enrico Fucile, ECMWF proposed new templates for partitioned parameters in which normalisation term was expressed in the parameter name.  This was clearly expressed in the Note 3 to the proposed templates, stating that fractions are normalised to 1 and percentages are normalised to 100, to avoid any ambiguity.

It was explained that a partition table was needed at the moment, but another table should be defined when needed.  In this regard, it was suggested to use 4.234 for the partition table instead of 4.233, which was in use by another table.

The meeting agreed the proposal as shown in the Annex to this paragraph for validation.
Ms Sibylle Krebber, DWD offered to assist the validation of the templates.

2.2.6
Proposal for snow level in GRIB
In the Integrated Forecasting System developed at ECMWF the snow physical state is defined by temperature, mass, density and albedo and it is currently represented by a single layer.  A vertical discretisation in 3 layers is envisaged in the future following the methodology described in the appendix of Dutra et al. (2012) (http://journals.ametsoc.org/doi/full/10.1175/JHM-D-11-072.1). To allow a proper representation of the new schema in GRIB a new vertical level type: snow level is required.

Dr Enrico Fucile, ECMWF proposed a new code figure in Code table 4.5 that would be used for representation of snow level.

The meeting agreed the proposal as shown in the Annex to this paragraph for fast-track.

2.2.7
Generalized vertical height coordinate in GRIB Edition 2
In 2010 a new entry in Code table 4.5 for a generalized vertical height coordinate was proposed (IPET-DRC-II/Doc. 2.3(9)). The proposal was approved for validation.
The proposed optional local entries were replaced by the Universal Unique Identifier (UUID) during the validation process, because it cannot be assured that the centre and local identifier are sufficiently accessible and are maintained properly in the context of climate modelling usage.

UUIDs are documented as part of ISO/IEC 11578:1996 "Information technology – Open Systems Interconnection – Remote Procedure Call (RPC)" and more recently in ITU-T Rec. X.667 | ISO/IEC 9834-8:2005. The IETF has published Standards Track RFC 4122 that is technically equivalent with ITU-T Rec. X.667 | ISO/IEC 9834-8.

This will assure that a given GRIB message is generated using the associated vertical grid GRIB message with the same UUID.

Ms Sibylle Krebber, DWD requested that the whole proposal was to be approved for pre-operational use.  However, it was noted the procedure for pre-operational use was only applicable for addition of new entries in the BUFR/CREX Tables A, B and D, Code/Flag tables, and Common Code tables.  Therefore the new entry 150 and the relevant note could be approved for pre-operational use and by fast-track for operational use.  Ms Krebber accepted the procedures, noting that the others should be approved by the procedure for adoption between CBS sessions.
The meeting agreed the proposal and procedures for approval, provided the proposal is validated, as shown in the Annex to this paragraph.
2.2.8
General Unstructured Grids in GRIB Edition 2
Currently models with fully unstructured grids are in development in a joint effort between DWD and MPI-M.  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.
It was 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. This convention develops currently to the de-facto standard.  In 2008 a new template was proposed by DWD and approved for validation.

During the validation process the UUID has been introduced, because it cannot be assured that the centre and local identifier are sufficiently accessible and are maintained properly in the context of climate modelling usage (see also para. 2.2.7).
The meeting agreed the proposal, provided it is validated, as shown in the Annex to this paragraph for fast-track.

2.2.9
GRIB template for 4-D Trajectory grid definition
The NextGen Network Enabled Weather (NNEW) and Single European Sky (SESAR) programs are tasked with creating an infrastructure that will allow users airspace system to access a single, world-wide picture of the weather for decision-making purposes.  This infrastructure, the 4-D Wx Data Cube, serves as a virtual, distributed data store, disseminating up-to-the-minute weather information synthesized from tens of thousands of data sources.  It provides its users with a single, authoritative source of weather observation and forecasting data.

The 4-D Wx Data Cube is a standards-based system, designed to be compatible with a number of standardized interfaces and geospatial formats.

In order to provide up-to-date and accurate tailored information for aircrafts along their route, a gridded trajectory format has to be standardized for the data exchange.  Since this is currently not possible in GRIB, Mr Marian Majan, representative of the Association of Hydro-Meteorological Equipment Industry (HMEI), proposed GDT 3.1010 and PDT 4.1010, 4.1011 and 4.1015 to properly define the geometry of those data in GRIB2.
ECMWF and Met Office offered to assist the validation of the templates.
The meeting agreed the proposal as shown in the Annex to this paragraph for validation.
3.     BUFR AND CREX

3.1
Amendments to BUFR/CREX (common aspects)

3.1.1
Proposal for the introduction of short name of BUFR table B elements
The BUFR table B entries are described with a name which in some cases is very long and detailed.  Decoding software references the table B elements with their code figures and the names are printed only for description purposes.  It is considered useful to be able to access the elements of a BUFR message through an alphanumeric string with a clear meaning for the user, providing a unique identifier for the element.
Dr Enrico Fucile, ECMWF presented a study that has been performed at ECMWF to produce a short name for each element on the current names of the table B elements.
Due to backward compatibility, it is impossible to make those changes without changing edition number.  Therefore those naming requirements were suggested as a core principle in the definition of the Table B used in the new edition 5 of BUFR.
With the purpose of analysing the current situation and to obtain a working version of a list of short names before release of the next BUFR version, a weaker set of requirements which could be applied to derive the short names from the current Table B elements were suggested by Dr Fucile, which are;

(1)
do not contain the units of the observed or forecast quantity.
(2)
do not contain accuracy.
(3)
be as concise as possible, omitting unnecessary articles, connectors and redundancies.

(4)
be unique within a template.

Dr Fucile suggested that the short names were to be included in a new column of BUFR/CREX Table B and to be used for automatic output.

It was a common understanding under the current practice that each version of BUFR tables could be applied to all BUFR editions.  In this respect, a concern was expressed about the idea that the short names were to be used from BUFR edition 5.  By contraries, if the short names should be applied for all BUFR editions, unique short names for all entries are necessary.
The meeting agreed the necessity of short names, understanding that the criteria were not mandatory and the short names were to be listed in a table separated from Table B due to the requirement for official publication.  The list of short names drafted by Dr Fucile is shown in the Annex to this paragraph for reference.  The meeting felt further refinement of the list was necessary.
Later at the meeting, it was agreed the short names could also be used for the purpose of visualising BUFR data in CREX (see para. 3.1.3).

3.1.2 and 3.1.4
A 1st Draft for BUFR template for exchange of wind profiler ‘product’ data for use globally
In the frame of EUMETNET programme E-WINPROF, a small team was established to review the different BUFR templates for wind profiler data, to identify differences and to suggest a new BUFR template to be used by all networks globally.  According to an analysis, EUMETNET uses 22 different templates for reporting wind profiler data.

In this regard, an action was formulated: "A small team should be formed to review the situation and identify and articulate the issues and how to suggest a way forward." at the joint meeting of CIMO Expert Team on Operational Remote Sensing (ET-ORS) and the CBS Expert Team on Surface-based Remotely-Sensed Observations (ET-SBRSO) (Geneva, December 2011).
In designing this template it was also considered that it could be used for other ground-based active remote sensing instruments including Doppler lidars.  A more detailed "raw" data template specific to wind profiler data is also likely to be required, but details have not yet been discussed.

The meeting agreed the draft template to be finalized later for validation, taking account of the comments and feedbacks, including those submitted by the Australian Bureau of Meteorology (BoM) at this meeting.

The proposed draft template is shown in the Annex to this paragraph for reference.

3.1.3
Visualizing BUFR
BUFR was developed as a machine readable form, and therefore a demand on visualizing BUFR messages would be expected after the migration complete, for example, when a forecaster needs to confirm the present weather conditions at an observatory, and when a meteorologist checks past BUFR messages.

Furthermore a BUFR encoder could be installed in automated systems for observation reporting; however, there would be a lot of scenes for manual reporting.

CREX was developed to have (almost) full compatibility with BUFR, and therefore conversion between BUFR and CREX is comparatively easier than those between BUFR and other formats.  This aspect could also be effective and of help for manual reporting, for example, by email from mobile phones or PCs.  The procedures for manual reporting by email are defined in the Attachment II-16 of the Manual on the GTS (WMO No. 386).
In view of the above, a concept of visualising BUFR with CREX was proposed.  CREX already has a function to add information to each data group, which is the "optional check-digit indicator".  The concept of visualizing BUFR is based on an idea to prepose human recognizable markers instead of check digits, such as symbolic letters of TAC or short names extracted from parameters to be included in the BUFR/CREX Table B.

It was suggested that use of a visualized CREX message should be limited for the purpose of visualizing BUFR messages for human reading and collecting observation data at editing centres of BUFR and CREX, where collected visualized CREX messages were compiled to ordinary BUFR or CREX messages for further distribution.

With respect to the markers, there was no preference in using symbolic letters of TAC, which were being obsolete and legacy.  It was felt the short names to be developed (see para. 3.1.1) could be shared.  It was noted that the CREX for visualizing BUFR messages should be the new edition 3.

The meeting agreed the concept of visualizing BUFR messages with CREX in view of the above.  The samples of the CREX messages are shown in the Annex to this paragraph as presented at the meeting for reference.
3.2
Additions and modifications of tables

3.2.1
BUFR template for n-minute AWS data (3 07 092)
At the third meeting of IPET-DRC (Melbourne, September 2011), the n-minute template (TM 307092) was modified to allow reporting measurements of ground temperature at more than one point (over a variety of surfaces, e.g. grass, concrete, road/runways), and recommended for further validation.
The 7th meeting of Expert Team on Requirements and Implementation of AWS Platforms (ET-AWS) (Geneva, April 2012) examined the template and requested the possibility to report temperature and wind data at several heights above ground.  Moreover, a request for an additional note was expressed, in which the height above local ground for ground temperature should be considered as a variable.  The ET-AWS-VII invited members of ET-AWS to participate in validation of TM307092 (as well as template TM 307093 for representation of nominal values).

Dr Eva Červená, Czech Hydrometeorological Institute (CHMI) presented the revised template on behalf of ET-AWS.

The meeting agreed the revised template as shown in the Annex to this paragraph for validation.  Changes introduced at IPET-DRC-III and ET-AWS-VII are written in blue and red, respectively.
3.2.2
ASECNA CREX template for SYNOP data
3.2.14   ASECNA templates for surface, upper-air and climate
In February 2012, the Secretariat sent an email to the members of IPET-DRC, in which ASECNA templates to be used by Members of ASECNA were proposed for surface, upper-air and climate data.
With respect to the proposal on a CREX template for SYNOP data, Dr Eva Červená, CHMI reviewed the proposal and made three alternatives, all of which are sequences of existing Tables B and D descriptors.  The ASECNA representative, Mr Dieudonné Ngouaka, preferred the alternative A, which are shown in the Annex to this paragraph along with other templates proposed by ASECNA.
Among other proposed templates, the template for PILOT message is new one, which was simplified for manual reporting, and needs validation.  Mr Ngouaka stated ASECNA had capacity to validate the template but needed collaborating centre to validate the template with ASECNA.  Mr Yves Pelletier and Dr Eva Červená offered to assist the validation.
It was felt the CREX template could be an example for reporting observed data by email in visualised CREX (see para. 3.1.3).

3.2.3
Additions to the Common Code table C-1 and C-11
During the process of the fast-track amendments this year, new entries in the Common Code tables C-1 and C-11 were requested by the Swedish Meteorological and Hydrological Institute (SMHI) to identify the co-operation project by Sweden and Norway, i.e. the Meteorological Cooperation on Operational NWP (MetCoOp).  The joint production is intended to begin in 2014.

On 10 April 2012, Dr Eva Červená, CHMI submitted to the IPET-DRC a proposal on new entries, 248 Montenegro (NMC), in the Common Code tables C-1 and C-11.

The meeting agreed both proposals to be approved by fast-track.  The procedure for pre-operational use will start after the meeting for the entry 248 - Montenegro (NMC) in view of its urgency.
3.2.4
A Note under Class 20 referring to 0 20 054
A note under Class 20 was agreed for validation, referring to descriptor 0 20 054 (True direction from which a phenomenon or clouds are moving), at the IPET-DRC-II (Brasilia, August to September 2010).  Dr Eva Červená, CHMI reviewed and modified the proposal on the discussion with Ms Sibylle Krebber (DWD), Mr Atsushi Shimazaki (WMO Secretariat) and Mr Alexander Kats (RHMS).

At the meeting, it was requested that the name of the descriptor 0 20 054 should be more descriptive.

The meeting therefore agreed the revised proposal as shown in the Annex to this paragraph.
3.2.5
Sub-centres of centre 78 – Offenbach (Germany)
Ms Sibylle Krebber, DWD, requested some relevant sub-centres of Offenbach in the Common Code table C-12.

The meeting agreed proposed sub-centres as shown in the Annex to this paragraph for fast-track.
3.2.6
New entry in Common Code Table C1/C11 for the Max Planck Institute for 
Meteorology (MPI-M)
Dr Luis Kornblueh, MPI-M requested entries as "originating centre" in Common Code Table C-1 and C-11 to allow referencing its future Earth system research products.

Over the past few years a new model system, i.e. ICON model system, has been developed by MPI-M jointly with DWD.  This model system shall be used by DWD for operational weather forecasting and by MPI-M and collaborating institutions for basic research encompassing the whole Earth system. In order to support the DWD requirements for stability for its operational activities, and the MPI-M requirements for flexibility for its research activities, it was understood that a separate "originating centre" for MPI-M in the Common Code table C-1 and C-11 was beneficial.

The meeting agreed the new entry as shown in the Annex to this paragraph for fast-track.
3.2.7
Sequence 3 02 067
The sequence descriptor 3 02 067 under validation, in particular, special clouds and supplementary cloud types in the sequence has been reviewed by DWD and Dr Eva Červená, CHMI.  The review has resulted in modifying the relevant part of the sequence as shown in the Annex to this paragraph, in which some editorial corrections found at the meeting were also incorporated.
It was foreseen that other modification might be recommendable if more investigations were done by other countries, e.g. Russian Federation at the moment.

The meeting agreed the proposed 3 02 067 stayed in validation status as shown in the Annex to this paragraph.

3.2.8
A 1st Draft for BUFR template for exchange of LIDAR and ceilometer data
Automatic LIDARs and ceilometers can be used to evaluate NWP models either by retrieving geophysical parameters (e.g. extinction profiles, cloud base heights and mixing heights) or by comparison with simulated backscatter profiles (based on forward operators).  Assimilation of backscatter profiles in NWP model is also a possible objective.  Other users concern data for air traffic and security, such as cloud base height, aerosol layers and their properties. Having a BUFR template agreed will ensure that data will be in a format suitable for international exchange.
UKMO and DWD jointly proposed the first draft BUFR template for LIDAR and ceilometer as shown in the Annex to this paragraph for reference.

The meeting agreed the template to be finalized for validation.
3.2.9
New code figures in Common Code Table C-12
The meeting was informed by Dr Eva Červená, CHMI that Hellenic National Meteorological Service was producing BUFR messages obtained by conversion of SYNOP data from Cyprus and that Italian Meteorological Service was producing BUFR messages obtained by conversion of SYNOP data from Albania.
Dr Červená proposed relevant entries into Common Code table C-12 that would allow identification of the producers of the TAC bulletins in Section 1 of the converted BUFR messages.
Considering the proposal was made with the concurrence of the centres concerned, the meeting agreed the two proposed entries in the Common Code table C-12 as shown in the Annex to this paragraph for fast-track.

3.2.10
New BUFR/CREX entries for NPP data
At IPET-DRC-III (Melbourne, September 2011), additions to the BUFR/CREX tables were proposed by the NOAA/NESDIS for use with SST (Sea surface temperature), AOP (Aerosol optical thickness) and OMPS (Ozone mapping and profiler suite) data from NPP.  These new entries were reviewed and subsequently approved for validation.

Since that time, validation of SST has been completed with kind assistance from IBL Software Engineering, EUMETSAT and ECMWF, so the entries are now requested as shown in the Annex to this paragraph for pre-operational use.  The entries for AOP and OMPS are still awaiting validation, but this is expected to occur within the next 3-6 months.
3.2.11
A BUFR Sequence to append data for national use to Canadian SYNOP reports
FM 12 SYNOP permits the expression of data for national use in Section 5 (figure group 555). Canadian TAC SYNOP features some data elements that are conveyed in this manner.  As part of its national plan for the Migration to Table-Driven Code Forms, Canada wishes to express these data elements as a BUFR sequence and append it, for national and limited international distribution, to the main body of its BUFR SYNOP produced in accordance with the B/C regulations.
Mr Yves Pelletier, Meteorological Service of Canada (MSC) expressed that international sharing of data in the proposed template was likely to occur while distribution of this subset of data was expected to be limited.  Mr Pelletier therefore wished to avoid using local descriptors to express its data for national use.
The meeting agreed the proposed template, the relevant Table B descriptors and the code table as shown in the Annex to this paragraph for validation.
3.2.12
New BUFR/CREX entries for dual polarization radar data
The U.S. network of WSR-88D radars is undergoing an upgrade process to enable scanning in dual polarization mode.  In dual polarization mode, alternating horizontal and vertical pulses are emitted which allow for more precise identification of target features.  More information are available from http://www.nssl.noaa.gov/dualpol/.
Mr Jeffrey Ator, the National Centers for Environmental Prediction (NCEP) of NOAA/NWS, requested through teleconference additions to BUFR/CREX tables in order to represent dual polarization radar data.  It was notified that sample data will be made available in the coming months for validation.

The meeting reviewed and approved the proposal with some corrections as shown in the Annex to this paragraph for validation.
(1)
the proposed 0 21 027 could be moved to the Class 33 for wider use and the reference value should be -100 instead of 0.

(2)
with respect to the proposed 0 21 028, unit should be deg/m in consistency with ISO unit and scale should be adjusted accordingly.

3.2.13
New entries in Common Code Table C-3 and C-4
Japan’s marine observation operators, including the Japan Coast Guard and the Fisheries Research Agency, have started water temperature profile observation using new types of instruments: TSK XCTD-3 and XCTD-4. JMA is planning to report those data through GTS.  In addition, existing type TSK XCTD was renamed as XCTD-1 to specify a particular measurement type differentiating from later versions named with numbers.  These changes require two new code figures and renaming of the existing code figures.

Water temperature profile recorder TSK MK-150 is now sold under the product name of MK-150N, whose sensor characteristics are exactly the same as MK-150.
In view of the above, Ms Jitsuko Hasegawa, JMA proposed new entries in the Common Code table C-3 along with rename of some entries in the Common Code tables C-3 and C-4 as shown in the Annex to this paragraph.  The entries have already been validated.
The meeting agreed the proposal for fast-track without any comments.
4.
STATUS OF VALIDATION
4.1
GRIB edition 2
4.2
BUFR/CREX
4.3
Common Code tables

In accordance with the working arrangement of this meeting, the Agenda item 4 was decided to process after this meeting due to insufficient time for dealing with all items within the available time, less than three and a half days.
The updated documents on these items, in which discussion at this meeting was reflected, were distributed to the participants of this meeting by email for updates.
The finalised tables are shown in the Annex to this paragraph, in which comments from participants are incorporated.

5.     TRADITIONAL ALPHANUMERIC CODES (TACs)

5.1
Changes to the aeronautical codes FM 15, FM 16 and FM 51 and codes 0366 and 0919
5.3
Synchronized implementation of amendments to the aeronautical codes
Mr Neil Halsey, International Civil Aviation Organization (ICAO), presented the [lower-case] amendments to the aeronautical codes FM 15, FM 16 and FM 51 through teleconference.

He explained the amendments were consequential to the [upper-case] Amendment 76 to ICAO Annex 3/WMO Technical Regulations [C.3.1] as well as amendments to code tables 0366 and 0919 consequential to the [upper-case] Amendment 37 to Annex 15 Aeronautical Information which was scheduled to be applicable on 14 November 2013.

It was noted that the Amendments 76 and 37 were still developing stage, and technical review of the Amendments would be conducted by ICAO Air Navigation Commission (ANC), which was scheduled in November 2012.

It was understood that there were two types of concerns on the amendments to the aeronautical codes from technical and procedural points of view.

A concern from technical aspect was expressed by the WMO Secretariat on the introduction of a new group for reporting significant wave height (WTsTs/Hhshshs), recalling the implementation difficulty of code changes happened about 10 years ago, which resulted in introduction of focal points for codes and data representation matters as an official channel to notify code changes.  Since the new group proposed is not mandatory reporting, a problem may be expected at user side.
Mr Halsey explained that the group was required for reporting from small number of oil rigs in Europe and there was no significant impact from ICAO's perspective.  Some participants of the meeting seemed to agree with this ICAO's view.

With respect to a procedural concern, it was summarized in the separate document 5.3.  WMO has introduced new procedure for adoption of amendments to the Manual on Codes between CBS sessions in 2009.  This procedure could drastically reduce the time necessary for implementation of amendments, in particular, when a CBS session is not expected at an early date.

However, even by this procedure, synchronized implementation of amendments to aeronautical codes with Amendments to ICAO Annexes is difficult unless the implementation date of ICAO Annexes will be delayed (for three months in this specific case).  Since the WMO Technical Regulations, Volume II is strictly consistent with the ICAO Annex 3, delay of implementation of amendments leads to internal legislative inconsistency within WMO.

If the procedure between CBS sessions could start shortly after the technical review by ANC, all implementation dates could be synchronized.  In this regard, it should be noted that final and official approval by the ICAO Council, which is expected in February or March 2013 (in this specific case), follows the technical review by ANC.
As above, there seems a risk that the Amendments may be changed by ICAO Council.  However, Mr Halsey stated that ICAO Council has not objected and not changed technically the Amendments after technical review by ANC.
Mr Halsey also added ICAO could notify the approval by ANC from the Secretary-General of ICAO to the Secretary-General of WMO for initiation of the procedure for approval by WMO.
The chair of IPET-DRC invited Mr Halsey that corrections suggested by Ms Jitsuko Hasegawa, JMA should be reflected in the amendments, which was accepted by Mr Halsey (in the Annex to this paragraph, some corrections of typos have already been incorporated).
The meeting agreed the proposal by ICAO on the amendments to aeronautical codes as shown in the Annex to this paragraph, recognising that the amendments were still under development stage.
5.2
Encoding of Highest daily amount of precipitation during the month = trace
Specification of symbolic letters (Section B of Manual on Codes, WMO-No. 306, Volume I.1) provides not only the meaning of the symbolic letters, but also units or number of code tables for the elements in concern.  In case of RxRxRxRx and R24R24R24R24, however, the existing wording is not sufficient, in particular in case of RxRxRxRx (Highest daily amount of precipitation during the month), because there is no regulation within FM 71 that would specify encoding of Highest daily amount of precipitation during the month = trace.
Dr Eva Červená, CHMI proposed additional texts to clarify how to report trace of precipitation.
It was understood there should be cases to report trace of precipitation in CLIMAT, because "trace" could be reported in SYNOP for 24-hour precipitation.  In the same sense, the same rule to report 9998 for precipitation more than 999.8 mm would be necessary.

The meeting therefore agreed the proposal as shown in the Annex to this paragraph.  The additional text for R24R24R24R24 could be regarded as editorial correction, but they would be in the list for adoption between CBSs, because the amendment to R24R24R24R24 is not urgent.
6.
MIGRATION TO TABLE DRIVEN CODE FORMS

6.1
Migration status
6.1.1
Result of WWW Monitoring
The Secretariat reported the result of WWW monitoring (IWM/AGM) conducted in October 2011 with respect to the migration to Table Driven Code Forms (TDCF).  Bulletins monitored are as follows.

· The list of BUFR bulletins containing main synoptic observations from fixed land stations with TTA = ISM and ii < 46 in the abbreviated heading TTAAii and radio soundings from fixed land stations with TTA= IUK or IUS and ii<20 in the abbreviated heading TTAAii;

· The monitoring statistics provided by MTN centres for the exercises of the Integrated WWW monitoring (IWM) and/or Annual Global Monitoring (AGM) carried out from 1 to 15 October 2011.  It should be noted that in accordance with the IWM procedures the monitoring centre are invited to count radiosonde observations received under IUK and/or IUS bulletins without making differences whether they are received within any of these bulletins.

Summary of the status

· The number of stations, for which BUFR surface data were received, is 1932 out of the 4454 RBSN surface stations; the locations of the stations are shown in Figure 2; details at the level of the countries/areas are given in Table 1.

Compared to BUFR reports, SYNOP reports were received from 4061 out of 4454 RBSN stations during the same period.  This means a half of SYNOP reports were also available in BUFR.


More efforts are highly appreciated with respect to migration of surface observations.

· The number of stations, for which BUFR upper-air data were received under IUKx and IUSx bulletins, is 375 out of the 778 RBSN upper-air stations; the locations of the stations are shown in Figure 4; details at the level of the countries/areas are given in Table 1.

Compared to BUFR reports, TEMP reports were received from 377 out of 778 RBSN upper-air stations during the same period.  This means majority of upper-air reports in TEMP were also available in BUFR.
However, more efforts are highly appreciated to improve availability of upper-air observations itself as well as further facilitating migration to TDCF.
It was pointed that percentage of received BUFR reports from Norway, Germany and France must have not been zero.  In this regard, it was explained by the Secretariat that:

(1)
In the Secretariat, monitoring system is under migration stage.

(2)
The result in the document was made on IWM/AGM last year. The result of SMM is not reflected.

(3)
Raw data provided by RTHs showed no data were available from above countries.

The meeting discussed the draft recommendations listed in the document, and found more critical role of RTH focal points rather than focal points for codes and data representation matters, and reached a consensus on an additional recommendation to facilitate step-by-step migration, taking account of the date when the parallel distribution of TAC and TDCF stopped for category 1 (SYNOP, TEMP and CLIMAT).

The meeting updated the list of recommendations as shown in the Annex to this paragraph.

6.1.2
Information provided by members of IPET-DRC

6.1.2.1
Report on migration - Tanzania

Mr Peter Mlonganile, Tanzania Meteorological Agency (TMA) reported activities taken by TMA for migration to TDCF.

In the United Republic of Tanzania, there are fifteen GTS stations.  Migration of these stations have been facilitated by man power and computers with TDCF software (BUFR and CREX) developed by ECMWF.

At the Central Forecasting Office (CFO), Dar Es Salaam, synoptic bulletins are made and converted to BUFR using synop2bufr utility from ECMWF.  TMA has started transmitting synoptic data in BUFR to RTH Nairobi on 18 May 2012 and will start transmitting BUFR messages of PILOT, TEMP and CLIMAT at the end of August 2012.

Mr Mlonganile informed that CREX was currently in use but BUFR would be the only form after migration complete.

TMA trained other countries on migration to TDCF, in which Kenya, Ethiopia, Botswana, Rwanda, Seychelles, Lesotho, Zimbabwe, Malawi and Mozambique are included.  Migration status of these countries is as shown in the Annex to this paragraph.

6.1.2.2
Report on migration - ASECNA

Mr Dieudonné Ngouaka, L'Agence pour la Sécurité de la Navigation aérienne en Afrique et à Madagascar (ASECNA) presented activities by ASECNA for migration to TDCF.

ASECNA generates SYNOP, PILOT, TEMP and CLIMAT as basic data, and OPMET data including MEATR/SPECI, TAF and SIGMET.

According to the migration plan, ASECNA stops distribution of TAC data to MTN in phase 2 of the migration, and migration to BUFR on MTN level is completed in phase 3.  Even after the migration complete by ASECNA countries, CREX will be used between observing stations, NMCs and RTHs of ASECNA Members.  The time line of migration has not been established.

6.1.2.3
Status of the migration to TDCF in RA II

Ms Jitsuko Hasegawa, JMA reported activities in RA II as the Theme Leader in Data Representation and Metadata in RA II.
Ms Hasegawa carried out a survey for the period of 1 through 15 April 2012 with respect to the migration of RBSN stations in RA II.

Figures below show the progress in numbers of stations that issue BUFR form bulletins equivalent to SYNOP and TEMP reports over the past two years.  In the period of 1-15 April 2012, RTH Tokyo received at least one report of surface synoptic observation reports in BUFR form from 57 % of observation stations in RA II registered as part of RBSN (TAC form from 94 %), and upper air sounding reports in BUFR format from 40 % of registered stations (TAC form from 91 %).  Five BUFR reports for PILOT were received by RTH Tokyo in the monitoring period this year, while TAC bulletins were received from 17 stations.

Figure 1: number of RBSN stations in RA II that issue surface synoptic observation (SYNOP) and upper air sounding (TEMP) reports in TAC and BUFR formats in the period of July 2010 to April 2012
The table below shows Members that issue each report in BUFR format (reports can include other Members’ observation stations):

	Category 1 – Common

	SYNOP
	China, India, Democratic People’s Republic of Korea, Mongolia, Saudi Arabia, Pakistan, Japan, Bangladesh, Hong Kong; China, Macao; China

	PILOT
	India, Japan (wind profiler), Hong Kong; China (wind profiler)

	TEMP
	China, Mongolia, Saudi Arabia, Japan, Hong Kong; China

	CLIMAT
	China, Mongolia, Saudi Arabia, Japan, Bangladesh, Hong Kong; China

	Category 2 – Satellite observation

	Satellite data
	China, India, Japan, Republic of Korea, Hong Kong; China

	Category 3 – Aviation

	AMDAR
	Japan, Republic of Korea, Hong Kong; China

	Category 4 – Maritime

	BUOY
	Japan

	TRACKOB
	Japan

	TESAC
	Japan

	SHIP
	Japan, Hong Kong; China,

	TEMP SHIP
	Japan

	Category 5 – Miscellaneous

	RADOB
	Japan, Hong Kong; China,


Ms Hasegawa informed that GISC Tokyo provided an automatic catalogue of cache data of the centre at http://www.wis-jma.go.jp/csv/catalog.csv, which was updated everyday around 00 UTC to reflect previous day’s reporting1, and every time records were added to cache database, updated date was overwritten, which enabled to pick out the data that were actually reported the day before.


 There can be several-day delay for bulletins newly distributed on GTS in being stored in the cache database, especially when advanced notification of bulletin catalogue (WMO Publication No.-9 Volume C) change is not made properly.
6.1.2.4
BUFR messages received in CMA

Ms Fang Zhao, China Meteorological Administration (CMA) reported statistics and analysis of BUFR messages received at CMA.
More than 7 000 BUFR bulletins and less than 130 000 BUFR reports (satellite data not included) are received in CMA every day, including synoptic observations, upper-air observation, aircraft reports, oceanographic data, climatic observations, etc.  Ms Zhao's detailed analysis is shown in the Annex to this paragraph for reference.
Ms Zhao summarized her analysis as follows.

(1)
The number of disseminated BUFR messages increases year by year.

(2)
Both BUFR edition 3 and edition 4 are under operational running.

(3)
Most used master table versions are 12, 13 and 14.

(4)
Data category and data sub-category of some BUFR messages are not given accurately.

(5)
Besides the standard migration templates for specific data type, other templates are also used.

(6)
There are still suspicious encoded data values.
6.1.2.5
Report on migration - Brazil

Mr José Mauro de Rezende, Instituto Nacional de Meteorologia (INMET) reported action taken in Brazil.

Brazil is converting TAC bulletins (TEMP, PILOT, SYNOP and CLIMAT) in BUFR format and inserting them on the GTS.  Automatic weather observations are reported in BUFR only (ISAI01 SBBR and ISAI02 SBBR).  There were some problems regarding templates, which are being solved.

RTH Brasilia is helping migration to TDCF for centres in Region III, by converting automatically SYNOP, TEMP, PILOT received by the message switching system in the RTH Brasilia. There is an option to insert the metadata regarding each station to fill in the necessary fields in the BUFR template. The question of sub-centre will be investigated later.

Mr Rezende added that INMET intended to upgrade the upper-air receiving equipment and produce BUFR bulletins directly from the station.

Regarding station index system, Mr Rezende informed that Brazil was waiting for the final decision on how to use the National station number (0 01 102) in order to modify their numbering scheme.
6.1.2.6
Status of the Migration to TDCF in Canada
Mr Yves Pelletier, MSC presented activities on migration to TDCF in Region IV.
Canada continues its activities to implement the MTDCF. The migration is concurrent with other necessary modernization activities in the national meteorological observation and data processing system in Canada. While those activities are actually indirectly beneficial to the MTDCF, some slippage has occurred in comparison to objectives of last year regarding the migration.  Nevertheless, the project is still working toward making TEMP, PILOT, SYNOP and CLIMAT data available in BUFR format on the GTS for third-party evaluation in 2012.  It is possible the initial data feed will contain only a subset of all Canadian synoptic or aerological stations, to be augmented as the migration progresses.

As stated in the report of Canada to the meeting of this team last year, Canada intends to fill out the BUFR templates for the various code forms as much as possible with native data and metadata values, as opposed to converting TAC reports to BUFR.

With regards to the processing of incoming BUFR upper-air and surface reports, Canada expects to fully process BUFR observation data (surface and upper-air) for NWP or other purposes, in 2013.

Mr Pelletier said that Canada was eager to create a propitious climate for the MTDCF throughout RA IV, and he and Mr Jeffrey Ator, NOAA/NWS/NCEP obtained permission by their respective NMHS to contact the Permanent Representatives of RA IV.  In that relation, a letter was prepared to remind the PRs of the MTDCF in RA IV and suggest the creation of a Regional Work Group to arrive at a regional implementation plan and coordinate its implementation.

There were no significant comments on the draft letter.  Mr Pelletier said the letter would be mailed on or around 28 May 2012.
6.1.2.7
Report on migration - Australia

Dr Weiqing Qu, Bureau of Meteorology (BoM) presented progress on migration to TDCF in RA V.

Some progress has been made in MTDCF in RA V.  Since September 2010, following centres have started to issue migrated BUFR bulletins (see also Annex to this paragraph):
NFFN Nadi, Fiji, NTAA Tahiti, French Polunesia (Meteo France), NWBB Noumea, New Caledonia, (Météo-France), RPMM Manila, Philippines, WIIX Jakarta, Indonesia and WSSS Singapore

Dr Qu informed that at the 15th session of WMO RA V (RA V-XV) (Bali, Indonesia, 30 April – 6 May 2010) and the subsequent 4th Session of the RA V Management Group, several subsidiary bodies, such as the Working Group on Infrastructure (WG-INFR), which structure was as follows, were established.
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Dr Qu reported works by the Task Team on MTDCF.  A major step taken so far is that in March 2012 two proposals have been submitted to the Pacific Public Sector Linkages Program (PLSP 2012/2013), which is under the auspice of the Australian AID (AusAID), to provide financial support for:

(1)
a training workshop on TDCF, together with the training workshop on WIS, and

(2)
the migration to TDCF in the national meteorological services in the Pacific countries.

The countries covered in the proposals include 12 Pacific island countries: Cook Islands, Fiji, Kiribati, Nauru, Niue, Papua New Guinea, Samoa, Solomon Islands, Tokelau, Tonga, Tuvalu and Vanuatu. 

The idea for the second proposal on the migration to TDCF is to assist Pacific countries to build their capacity to receive and send data in TDCF.  This assistance includes provision of an off-the-shelf software system for converting data between TAC and TDCF, sharing knowledge for running and supporting the system, integration of the system in the existing operational environments together with implementation and training.  A visit by appropriate experts to each country will enable on-site assistance for implementation and training.

6.1.2.8
Report on Migration to TDCF in RA VI

Dr Eva Červená, CHMI reported activities in the Region VI, in particular roles played by Task Team-MTDCF. The Leader of TT concentrated in particular on testing of BUFR messages and providing feedback to the authors of conversion programs.  The conversion program synop2bufr maintained by a TT member was made available from the ECMWF web in February 2012.
April 2012: There are 40 countries/territories of RA VI producing at least one type of Category 1 data in TDCF (Albania, Armenia, Austria, Belarus, Bosnia and Herzegovina, Belgium, Czech Republic, Croatia, Cyprus, Denmark and Faroe Islands, Estonia, Finland, France, Georgia, Germany, Gibraltar, Greece, Greenland, Hungary, Iceland, Ireland, Israel, Italy, Jordan, Lebanon, Netherlands, Norway, Poland, Romania, Russian Federation, Serbia, Slovenia, Slovakia, Spain, Sweden, Switzerland, Syria, The Former Yugoslav Republic of Macedonia, Turkey, United Kingdom of Great Britain and Northern Ireland); the underlined countries are producing all their data of Category 1 in BUFR.

The estimate time when countries would be able to manage without TAC data received from GTS/WIS is between 2012 and 2020, in majority of the provided responses, between 2012 and 2015 according to the questionnaire conducted by TT leader, Dr Červená.
Dr Červená informed the meeting that CHMI planned cessation of hourly surface data on 1 October 2012, which would be notified as advanced notification to the Secretariat.  The meeting felt that it could be one of triggers for facilitating the migration.
6.2
Conversion of SYNOP data to BUFR
The third meeting of IPET-DRC (Melbourne, September 2011) discussed the issue of erroneous BUFR messages.  It was noted that manual testing of the data is rather time consuming and even if carefully done, some mistakes may be overlooked.  Moreover and above all, the “troublemakers in SYNOP”, e.g. trace, snow cover not continuous, sky clear, sky obscured, etc. do not appear in every sample.
The meeting agreed that Ms Sibylle Krebber, DWD and Dr Eva Červená, CHMI would prepare BUFR messages converted from three SYNOP bulletins and send them to Dr Weiqing Qu, BoM for checking.  Subsequently, the Secretariat was supposed to make them available from the WMO web together with BUFR template TM 308070 with detailed instruction for conversion of SYNOP data to BUFR.
In October 2011, Dr Červená sent the requested BUFR messages with corresponding SYNOP data to all IPET-DRC members.  No comments have been received and errors detected in BUFR data produced by several countries have demonstrated that the suggested approach is not efficient.
In view of the above, Dr Červená revisited this important issue at this meeting.

In the meeting zip file, IPETDRC-IV_Doc6-2_1.zip, submitted by Dr Červená, there is a BUFR template TM 308070 with detailed instruction for conversion of SYNOP data to BUFR. Text highlighted within the template specifies “troublemakers”, i.e. elements and conditions most often converted in erroneous way from SYNOP to BUFR.  There are also three SYNOP bulletins containing hopefully sufficient variety of synoptic data to provide the chance to test the function of conversion programs.
The meeting agreed Dr Červená's proposal and recommended that the Secretariat will send to the focal points by email the three SYNOP messages to be converted to BUFR by software developed by them along with the detailed instruction file for conversion.
7.
MANUAL ON CODES

7.1
Procedures for amendments and validation
According to the PROCEDURES FOR AMEDING THE MANUAL ON CODES,

a.
Amendments to the Manual on Codes must be proposed in writing to the WMO Secretariat. The proposal shall specify the needs, purposes and requirements and include information on a contact point for technical matters.
b.
The IPET-DRC, supported by the Secretariat, shall validate the stated requirements (.....) and develop a draft recommendation to respond to the requirements, as appropriate.

As stated in the article b above, the IPET-DRC has been entrusted by CBS with respect to developing a draft recommendation.  However, their work could not be achieved without collaboration with people who proposed the amendments or submitted the requirements; nevertheless the contact point has not been nominated in most cases in the letters from PRs.  The nomination of a contact point should therefore be more highlighted.
Regarding "validation", there is in fact the Section 6 of the PROCEDURES, "Validation procedure", which is referred from other articles 1.2, 1.4 and 1.5 of the PROCEDURES and consists of validation methods by encoder/decoder.  However, as stated in the article b above, the team must validate requirements, i.e. proposals submitted, and make a draft recommendation. In drafting recommendations, errors, such as typo, logical, physical or something else and defects from short-term (and/or long-term) point of view, need to be validated accordingly.  There might be cases that even defects of TDCF might be found in validation process.  It is therefore understood that validation should be done by human with encoders/decoders as tools.

This could be an answer to the frequent questions on validation of, for example, new entries in code tables.  If the new entry is incorporated in the tables of encoder/decoder, it is obvious that the BUFR messages with the new entry can be decoded without problems.  In such cases, validation by encoder/decoder would not assure the feasibility of the new entry, but it might be able to be checked from the view point of feasibility of the name at least.  In fact, entry names in the Common Code table C-2 have been a subject for discussion.

According to the current validation procedure, two independently developed encoders and two independently developed decoders are required.  However, if validation is done by a person, there is no dissention anymore in validation process.  It is therefore proposed to amend the article 6.3 of the PROCEDURES.
As stated in the article b above, IPET-DRC shall develop a draft recommendation to respond to the requirements submitted.  So far, in drafting a recommendation much weight was placed on volunteer by centres interested in the proposal.  However, since drafting recommendation is a mandate to the team, more systematic approach to validate proposals and draft a recommendation might be necessary by the team than ever before, in particular, when it is urgently required.

It is clear that volunteer by centres interested in the proposal could work well as before.  In addition, ad-hoc groups could be set up by the chair when they are deemed necessary for specific requests.  Considering the recent concentration of validation work to small number of centres, the ad-hoc groups may be formed with appropriate selection of experts from the whole team.  It was noted, even if the proposal was validated and a recommendation was first drafted by the ad-hoc group, the team, as a whole, should finalize the proposal as a draft recommendation to the CBS session or for approval by other procedures.
The chair of the team expressed that the idea of validation by two centres could give members of IPET-DRC a chance to be involved and help to spread experience and knowledge about TDCF accordingly.
The meeting agreed the proposal as shown in the Annex to this paragraph.
7.2
Focal points for codes and data representation matters

The focal points for codes and data representation matters (initially, focal points for code matters) were first introduced by request from the 2nd meeting of the CBS Management Group (MG), (Sydney, December 2001), recognizing that a problem had occurred due to lack of awareness of some recent (= of the time) code changes.

MG recommended "Members be invited to appoint focal points on code matters, who will be alerted to proposed changes in codes and code tables".  The nomination of the focal points was noted by the extraordinary session of CBS (CBS Ext. (2002)) (Cairns, December 2002).

The name was "national focal points for matters relative to WMO codes and data representation, including the migration to table-driven code forms" at CBS Ext. (2002) and at the 14th session of CBS (2009) it was modified to the current one.  Along with the name change, the role of the focal points was expanded, and when the new fast-track procedure for amending the Manual on Codes was introduced, the focal points came to play the more critical role that is approval of proposed amendments to the Manual on Codes.
It is therefore understood that the tasks of the focal points should be listed together as reference so that the PR could nominate his/her focal point as appropriate.

The meeting discussed the proposed list of tasks of the focal points, taking account of the request from the chair of ET-OI about a role of the focal points for verification of TDCF data, which was discussed in the separate agenda item 8.4 of this meeting.

The meeting reached a consensus and agreed the following tasks of the focal point, which were modified to reflect the request from the chair of ET-OI.
--- Tasks of the focal points for codes and data representation matters ---

Noting the focal points for codes and data representation matters are nominated by the Permanent Representatives of Member countries with WMO,

Authorizing the focal points could play the roles listed below as an official channel between WMO Secretariat and Members,

(1)
To be notified of amendments to the Manual on Codes (WMO No. 306), and propagate the 
information
(2)
To comment on amendments to the Manual on Codes by fast-track procedure,

(3)
To request amendments to the Manual on Codes on behalf of the Permanent Representative,

(4)
To support verification of TDCF data resulting from migration process
(5)
To communicate with the Secretariat on issues relative to codes and data representation
matters

8.
COLLABORATION WITH OTHER CBS TEAMS

8.1
Joint session with the Inter-Programme Expert Team on Metadata and Data Inter-operability (IPET-MDI)


(see separate report)
8.2
WMO station index
CBS MG at its 12th session in July 2011, noted that the legacy WMO block and station number system was becoming an impediment to additional data, especially those from non-WWW programmes, from being exchanged on GTS.  MG therefore requested the IPET-DRC to look into this issue from the point of view of data representation and codes and to develop alternatives for consideration by OPAGs ISS and IOS.

The IPET-DRC-III (Melbourne, September 2011) discussed it for considerable time, and established a sub-group to deal with the issue.  After the meeting, members of the sub-group made some email discussions.
Ms Fang Zhao, CMA, who was a member of the sub-group, reported discussion made by the sub-group.
It was recognized national station number (0 01 102) and state identifier (0 01 101) have already been introduced in BUFR, which are combined into 3 01 089 for national station identification.  BUFR allows 10 bits to identify the state and 30 bits to identify a station within a state.
Main requirements of the new station index system were recognized as follows:

(1)
It should fit the requirements of global exchange of new data type.

(2)
It should be compatible with station IDs operated by other international organizations, research institutions, universities and private enterprises need to share valuable data, without having to change their IDs.

(3)
It should recognize different groups of “operators” of observing networks.

(4)
The backward-compatibility should be achieved, TAC station numbers to be embedded in the new system.

(5)
It should have very large capacity, will allow so many stations to be addressed that will never need to change it.

(6)
It should allow characters (or mixture of numbers and letters) other than numbers in the station identifiers. 

(7)
It should be suitable for each data code forms.

(8)
The mechanism and procedure for each “operators” to register their IDs to WMO Secretariat should be established.
The sub-group understood that the new WMO station index system should consist of station index numbers and station metadata.

The new station index numbers is composed of operator identifier of observing networks and station number, which should be interpreted as 12 digits (or 12 digits/letters) to identify the individual station by filling 0 in the residual positions of station numbers with the width less than 9.

It was also discussed by the sub-group that some extension to the station metadata defined in WMO No. 9, Volume A was necessary.

In view of the above, additional new entries in Table B for universal station number was presented by Ms Zhao.
Class 01- BUFR/CREX Identification

	TABLE REFERENCE
	ELEMENT NAME
	BUFR
	CREX

	F X Y
	
	UNIT
	SCALE
	REFERENCE VALUE
	DATA

WIDTH
(bits)
	UNIT
	SCALE
	DATA
 WIDTH

(characters)

	0 01 103
	Universal operator identifier
	Code table
	0
	0
	10
	Code table
	0
	3

	0 01 104
	Universal station number (in digits)
	Numeric
	0
	0
	30
	Numeric
	0
	9

	0 01 105
	Universal station number (in letters)
	CCITT IA5
	0
	0
	72
	Character
	0
	9


In this regard, it was recognized that some new descriptors could be introduced for station metadata, which could be added in BUFR templates for encoding observing data with supplementary information of station metadata.

It was the understanding by the sub-group that the following survey and assessment should be done.

(1)
The status of existing systems and more requirements of the new station index system should be collected from the WMO members and 3rd parties.

(2)
The new system is a very important and basic WMO technique specification and would impact the whole observation data flow in the WWW, from observation to the end user. The assessment of the potential impacts should be done.
The meeting thanked Ms Zhao for the detailed analysis and her dedicated work.

It discussed this important issue tasked by CBS MG in detail with passion as long as possible within the limited time available for the meeting, in particular, concentrated on compatibility with the current station index system, trying to draft an effective and feasible index system.  However, the meeting felt it was difficult to assure the compatibility with the current one, and therefore could not reach a consensus.
8.3
Specification of the station location
Dr Eva Červená, CHMI presented a requirement from the Expert Team on Requirements and Implementation AWS Platforms (ET-AWS) with respect to specifications of station location.

Dr Červená was invited to participate in the Seventh meeting of ET-AWS (Geneva, April 2012).  At the meeting, she pointed out different requirements for specification of station location in various WMO documents, which are:

-
The station location is specified in all BUFR templates for AWS data by latitude (0 05 001) and longitude (0 06 001) in degrees with precision in 10-5 of a degree. The height of the station above mean sea level (0 07 030) is to be reported in meters, with precision in tenths of a meter.
-
In WMO-No. 544 Manual on the GOS and in WMO-No.9, Volume A, the location of stations is required in degrees, minutes and seconds; and height of the station above mean sea level is required in meters rounded up to two decimals. 

-
According to WMO-No. 488 Guide to the GOS and in the WMO CIMO Guide (WMO-No.9), however, latitude and longitude of station is to be given in degrees with resolution 10-3 of a degree and height of the station above mean sea level in whole meters.
It was informed that the ET-AWS-7 recommended unifying specification of station location in WMO documents so that latitude and longitude of station were given in degrees with resolution 10-4 of a degree.
The meeting noted the recommendation by ET-AWS-7 would be submitted to the coming meeting of Implementation Coordination Team on Integrated Observing Systems (ICT-IOS).
8.4
TDCF Validation
Dr Weiqing Qu, BoM presented an initiative taken by BoM with respect to validation of various data types encoded in TDCF delivered by NMCs/RTHs in RA V and Regional Tsunami Service Providers (RTSP) for the Indian Ocean.  The initiative was lead by Mr Kelvin Wong, BoM, the chair of the Expert Team on GTS-WIS Operation and Implementation (ET-OI).  It was noted the same document had already been submitted to the meeting of ET-OI (Moscow, May 2012).
The results of the validation by BoM indicated most of the companies supplying the BUFR encoded messages for testing were likely to be their first time dealing with BUFR.  It was therefore understood that there was a high risk in accepting packaged message products from third party commercial suppliers or software companies advertised to be compliant with WMO BUFR and TAC code forms without undergoing any formal testing and validation by experts of the relevant CBS groups or experienced staff members of the NMHS.

The examples identified by BoM during their initiative are shown in the Annex to this paragraph for reference.

It was understood that the formal distribution of BUFR/CREX messages on GTS for international or regional exchange should be assured by each WMO Member. In this relation, a concern was expressed about the fact that there were neither standard practices and procedures (mandatory) nor recommended practices and procedures (best practice) for validation of any messages which used existing approved operational code forms published in the Manual on Codes.

It was suggested to both teams, i.e. ET-OI and IPET-DRC that TDCF validation should be made mandatory for Members who provided encoded messages in BUFR or CREX for regional or international exchange on GTS irrespective of whether they used a new or modified BUFR/CREX template or an existing operational template.
Dr Qu presented a concern on less visibility of the B/C Regulations and the draft recommendation by the chair of ET-OI on the regional and national observing and reporting practices for the TDCF, which should preferably be in Volume II of the Manual on Codes same as for the TAC codes.

Dr Qu also presented draft recommendation that regulatory statements for TDCF validation be proposed to CBS.  Given that Members may not be able to carry out the validation on their own because of lack of expertise in TDCF and data representation, it was proposed by the chair of ET-OI that the MTN centres or Principle/Secondary GISC centres in the zone of responsibility of the NMC/RTH or DCPC/NC of the Member be prepared to take up the roles of TDCF validation on their behalf, and that the role of the focal point for codes and data representation matters had to be extended to cover this mandatory requirement for TDCF validation in the implementation of any TDCF by the Member.

The meeting thanked Dr Qu and Mr Wong for their comprehensive work for validation of BUFR/CREX messages. It felt that a relevant attempt was made at IPET-DRC-III in Melbourne and revisited at this meeting (see para. 6.2.1), and therefore the report of Dr Qu was understandable and agreeable.  The meeting felt that the team should assist the verification of BUFR/CREX messages.
With respect to the role of focal point, the meeting discussed tasks of focal points for codes and data representation matters in the agenda item 7.2, and reached an agreement to reflect the new task suggested by the chair of ET-OI so as to meet the requirement for verification of BUFR/CREX messages as shown in (4) of the paragraph 7.2 of this report.
8.5
Table identification in the next editions of BUFR and GRIB
Agenda item J.4 (3) of the joint session with IPET-MDI

Mr Jeffrey Ator, NOAA/NWS/NCEP presented an idea for improving the process of identifying tables within BUFR edition 5 and GRIB edition 3.

Mr Ator highlighted the advantage of TDCF tables in computer readable forms, noting WMO has been addressing the shortcoming.  Mr Ator pointed the casual attitude of many data providers in ensuring that the correct version number of the appropriate tables was encoded in a message and local descriptors which had their own version numbers and might have been used without properly incrementing the version number of the local table.

Mr Ator expressed that the new editions of BUFR and GRIB would be a good opportunity to improve the situation, and introduced hash tag solution suggested by UNIDATA.  The hash tag, such as MD5, is provided from a table registry and to be encoded into the message for better identification.  It was informed that UNIDATA has already developed a prototype of this type of registry via a web-based portal.
It was suggested to use Class 00 for hash tag (hash value) and the hash tag should be compulsory, because otherwise none would use.  The meeting discussed availability of both or either of version number and hash tag in BUFR or GRIB messages for a certain time.

The chair of IPET-DRC concluded that the meeting seemed to reach a certain level of agreement in introducing the hash tag in the new editions of BUFR and GRIB.

It was understood this issue needed further discussion.
9.     CLOSURE OF THE MEETING

Dr Eva Červená, CHMI informed that she would not have a membership of this team after the next CBS session in September, and this would therefore be the last DRC meeting she participated.  She extended her gratitude to all the participants, recalling the years she worked with them.
Dr Steve Foreman, WMO secretariat, expressed sincere gratitude on behalf of CBS to what Dr Červená had done for CBS and WMO for years.

The meeting was closed at 3 PM on Friday 25 May 2012,
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�What does this mean?  The proposed entry 9 under validation has been validated and to be included in the list of amendments?


�Brief explanation is possible?
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