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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 22 to 25 May 2012, following the joint session with the IPET-MDI (Metadata and Data Interoperability).

The meeting reviewed the current status of validation of the proposals on GRIB edition 2 (GRIB2), BUFR and CREX that were proposed before the meeting for validation, and confirmed that the following proposals have been validated and should move to the processes for approval.

GRIB edition 2

Amendment to Section 1 of GRIB edition 2 for calendar identification
Transverse Mercator template

Variable GRID definition templates

Template for “Optical properties of Atmospheric aerosols”
BUFR/CREX, including Common Code tables
New template for NPP data (sea surface temperature)

New entries in Common Code table C-13 and Table A for satellite data

Note under Class 20 referring to 0 20 054 for true direction of phenomenon and clouds

New XBT template
The meeting discussed wide variety of amendments to Table Driven Code Forms (TDCF) that would satisfy the requirements from WMO Members for observations and numerical weather prediction and others, and some of which could meet requirements from research community.  Those agreed by the meeting are:

GRIB edition 2

New vertical level type for snow level

Common Code tables
New entries for an NMC, a joint centre and an institute in Common Code table C-1 and C-11

New entries for sub-centres in Common Code table C-12

New entries for marine observations in Common Code tables C-3 and C-4

Some initiatives for [reformatting templates of GRIB2], [introducing short names of element descriptors of BUFR Table B] and [visualizing BUFR in CREX] were presented at the meeting.  The first two proposals are for facilitating computer processing and the last one was proposed for human reading and manual reporting of TDCF data.  The meeting agreed the ideas and recommended further refinement of these proposals to revisit these topics at the next meeting of the team.

ICAO proposed amendments to the aeronautical codes, METAR, SPECI and TAF consequential to the Amendment 76 to ICAO Annex 3 and the Amendment 37 to ICAO Annex 15.  The meeting basically agreed the amendments with some modification, recognizing that the amendments to the aeronautical codes are still under development stage, and will be reviewed by the ICAO Air Navigation Commission (ANC) in November 2012.

The meeting pursued synchronized implementation of the Amendments to ICAO Annexes and amendments to the aeronautical codes, and concluded that the procedure for amending the Manual on Codes should start after the approval by ICAO ANC instead of formal approval by ICAO Council next year.  ICAO representative stated that 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 meeting reviewed the proposals to the procedures for amending the Manual on Codes with a view to facilitating nomination of contact points for technical coordination on amendments proposed by WMO Members and to clarify the measures for validation of amendments to the Manual on Codes.  The proposals will be submitted to the 15th session of CBS (CBS-XV) as a draft recommendation.

The meeting agreed the tasks of the focal points for codes and data representation matters, which were specified in the circular letters from the Secretary-General of WMO to PRs of WMO Members and have not been listed together, along with the emerging new task relative to the migration to TDCF.  The list will be submitted to the CBS-XV for adoption.
The meeting discussed for a considerable time the issue of new editions of BUFR (edition 5) and GRIB (edition 3), and felt it was the phase of collecting requirements for these editions.  The meeting agreed this issue will be discussed at the next meeting of the team.

The meeting revisited the issue of new station index system.  The team was requested by the CBS Management Group (CBS MG) to look into from the point of view of data representation and code.  The meeting discussed for a considerable time the issue in detail, but could not reach a conclusion.
The meeting noted that the WWW Monitoring exercises conducted from 1 to 15 October 2011 showed that a half of SYNOP reports were also available in BUFR and majority of upper-air reports in TEMP were also available in BUFR.  However, the meeting felt there seemed some inconsistencies between the result of the monitoring and operational exchange of TDCF data.

Regarding the migration to TDCF, an initiative for verification of BUFR/CREX data by the chair of the Expert Team on WIS-GTS Operation and Implementation (ET-OI) was presented.  The meeting felt that the team should assist the verification of BUFR/CREX messages.
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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 is given in the Annex to this paragraph along with the list of participants.
1.3
Working arrangement
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, because 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.
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 GRIB edition 2 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 GRIB2.

In this regard, it was 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 GRIB2.  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 for operational use.
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, 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 requested 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 (EFAS) (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 (IFS) 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 (IFS) 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 NetCDF Climate and Forecast (CF) Metadata 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 UKMO 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 liked the idea of the short names and agreed the necessity of short names, noting that the criteria were not mandatory, and short names

-
were to be listed in a table separated from Table B due to the requirement for official publication,

-
will be unilingual,

-
should be unique and not too short,

-
could contain digits but not metadata
It was suggested there were more efficient ways to shorten the names, e.g. in case of radiation descriptors.

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 and supported Dr Enrico to draw up a revised list of names.
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 realized in 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 is 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 and also for pre-operational use.
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 Doc. 5.3. WMO has introduced the 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 small 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.
The actual status of migration to TDCF in October 2011, however, was probably much better than reflected in the IWM monitoring. It was pointed that percentage of received BUFR ISM reports from Norway, Germany and France and Hungary must have not been zero.  More detailed analysis performed after the meeting has shown that the same applies to other countries, e.g. The FYR of Macedonia, and that monitoring results of some other countries were also negatively influenced, e.g. the Netherlands obtained 11 % because only station 06252 was monitored for BUFR data and 4 stations for SYNOP data.

The list of stations for monitoring of TDCF data should have been the same as the list of stations for monitoring of TAC and all 4 main observing time should have been monitored for BUFR as well as for SYNOP data. Not all deficiencies in the monitoring, however, can be explained by these two aspects.

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, because the relevant RBSN stations were not included in the list of stations to be monitored and not all main observing times were monitored at some stations in the IWM of ISM bulletins.

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 15 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.
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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 centres in Region III for migration to TDCF 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, 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 Polynesia (Météo-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 upgraded by Mr Perisa Sunderic, a TT member was made available from the ECMWF web in February 2012.
Status of MTDCF in RA VI in 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.

Several RA VI countries have provided support to other countries in the region: Serbia assisted the FYR of Macedonia by installation of the software to produce synoptic data in BUFR, Greece is converting SYNOP data from Cyprus into BUFR, Italy is converting SYNOP data from Albania into BUFR and Russian Federation has offered to provide support with regard to conversion of TAC data to BUFR for some countries in the eastern part of RA VI, in particular to Moldova, Azerbaijan and Kazakhstan. The Turkish State Meteorological Service plans to organize a Training Course in the autumn 2012, including lectures on BUFR and Migration to TDCF.

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.
The meeting discussed the policy of gradual termination of TAC data dissemination as the cessation of all TAC Category 1 data in November 2014 would not be feasible.  Dr Červená suggested starting this procedure by termination of hourly surface data with advanced notification to the Secretariat.  This proposal will be delegated to the RA VI focal points.  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.
In October 2011, Dr Červená prepared BUFR messages converted from three SYNOP bulletins containing hopefully sufficient variety of synoptic data to test the function of conversion programs and sent them to all IPET-DRC members. No comments have been received.
In view of the above, Dr Červená revisited this important issue at the IPET-DRC-IV meeting.

The meeting recommended that the three SYNOP bulletins and the corresponding BUFR messages will be sent by Dr Červená to the RA VI focal points, and later by the Secretariat to the others, with the invitation to convert the SYNOP data to BUFR by software developed by them; detailed instruction for conversion will be added. Secretariat may also make these bulletins available from the WMO web, if the proposed approach is found useful.
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 are 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 for a considerable time 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 Manual on the GOS (WMO-No.544) 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 Guide to the GOS (WMO-No.488) and in WMO CIMO Guide (WMO-No.8), 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.
The IPET-DRC meeting was informed that the ET-AWS-7 had 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.  Recent discussion, however, has resulted into a decision to modify the specification of station location in the CIMO Guide, and later also in the Guide to the GOS, to be in compliance with the Manual on the GOS.
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 WIS-GTS 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.  The meeting noted that a general comment from some of the NMHS and companies presented their BUFR/CREX messages for validation indicated that they were not only unaware of the B/C Regulations for reporting traditional observation data in TDCF, but also did not know existence of these regulations.  It was pointed that it was rather difficult to find these regulations in Volume I.2, Part C, Section d either in the WMO Manual on Codes web page or in the Manual itself.
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
Mr Jeffrey Ator, NOAA/NWS/NCEP presented an idea for improving the process of identifying tables within BUFR edition 5 and GRIB edition 3.

It was recalled that the WMO TDCF do not require table metadata to be encoded in a message along with the data itself; rather, decoders must consult external tables to understand the meaning and characteristics of encoded data descriptors.  This is in contrast to other code forms such as netCDF where the necessary table metadata is always included in a data file.  So the proper use of WMO TDCF requires that the encoder and decoder of a message are always using the exact same version of the underlying tables; otherwise, there is no guarantee that end users are correctly decoding the same values that were encoded by message originators.

For many years, the only official WMO tables were in hardcopy manuals or web formats that were not easily computer-readable.  So processing centres transcribed these formats into their own computer-readable files for automated TDCF processing, which created the potential for typographical errors or other mismatch of tables between encoders and decoders.  It was noted that WMO has recently addressed this shortcoming through the provision of official TDCF tables in XML, yet even today mismatches still occur because many centres do not properly maintain the different versions of these tables, and many encoders are not careful about ensuring that the correct version number of the appropriate tables is encoded in their messages.

Mr Ator proposed that the new editions of BUFR and GRIB would be a good opportunity to improve the situation and introduced a solution suggested by UNIDATA.  A web-based registry could be created where message encoders would upload an exact copy of the table used to generate one or more messages, and a unique hash tag such as an MD5 checksum would be returned by the registry and could then be encoded into the message.  Any decoder of the message would then read the hash tag and could retrieve the exact same table from the original registry.  It was noted with appreciation that UNIDATA has already developed a prototype of this functionality and was willing to share their development efforts for adoption by one or more eventual registry maintainers who would be officially designated by WMO.

There was much subsequent discussion of this idea, and the meeting agreed that the use of a hash tag or similar mechanism should be introduced to unambiguously identify tables in the new editions of BUFR and GRIB.  The exact details of the mechanism and how it would be implemented were left for continued future discussion, but the meeting agreed to formally state the overall requirement as follows for the new editions of BUFR and GRIB: “A new methodology is needed in the new editions of BUFR and GRIB to ensure that decoders are always using the exact same table information as encoders.  The current methodology of version numbers is inadequate because in many cases it is ignored or not fully implemented. Furthermore, most centres manage a local set of the WMO tables. Each of these local implementations may contain errors, and it is not currently possible to provide an objective guarantee of the tables' integrity at the time of encoding or decoding.”
It was noted that unless the new mechanism was made compulsory in the new editions, it was unlikely that everybody would use it.  It was also noted while such a mechanism would represent a marked improvement over the current system, it would still not be a completely foolproof solution since there would be no way to retroactively implement a similar mechanism in the existing editions, and thus users could get around the requirement by continuing to use the old editions.  There was also some discussion as to whether such a mechanism would render obsolete the need for table version numbers in the new editions, but there was not a clear consensus on this point.

The meeting agreed to further discuss this issue in the coming months via email.  The point-of-contact at UNIDATA is John Caron (caron@unidata.ucar.edu) who will also participate in these discussions.
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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·  ANNEX TO PARAGRAPH 2.1.1/2.1.4

Amend the regulation:
92.3.3 
Octets beyond 21 are reserved for future use and need not be present for an Identification template.  If no Identification template, optional section must not be present.

Add a regulation:
92.3.4 
Calendar is assumed to be Gregorian unless otherwise stated in an Identification template.

Amend the Section 1:
Section 1 – Identification section

Octet No. 
Contents


1–4 

Length of section in octets (21 or nn)


5 

Number of section (1)


6–7 

Identification of originating/generating centre (see Common Code table C-11)


8–9 

Identification of originating/generating subcentre



(allocated by originating/generating centre)


10 

GRIB Master tables version number (see Code table 1.0 and Note 1)


11 

Version number of GRIB local tables used to augment Master tables



(see Code table 1.1 and Note 2)


12 

Significance of reference time (see Code table 1.2)


13–14 

Year (4 digits)


15 

Month


16 

Day


17 

Hour


18 

Minute


19 

Second


20 

Production status of processed data in this GRIB message (see Code table 1.3)


21 

Type of processed data in this GRIB message (see Code table 1.4)


22–23 

Identification template number (optional, see Code table 1.5)


24–nn 

Identification template (optional, see Template 1.X, where X is the



Identification template number given in octets 22–23)

Notes:

(1) 
Local tables shall define those parts of the Master table which are reserved for local use except for the case described below. In any case, the use of Local tables in messages intended for non-local or international exchange is strongly discouraged.
(2) 
If octet 10 contains 255 then only Local tables are in use, the Local table version number (octet 11) must not be zero nor missing, and Local tables may include entries from the entire range of the tables.
(3) 
If octet 11 is zero, octet 10 must contain a valid Master table version number and only those parts of the tables not reserved for local use may be used.
Add new Code tables:
Code table 1.5 - Identification template number

Code figure

Meaning


0
Calendar definition


1
Paleontological offset

2
Calendar definition and paleontological offset


3-32767
Reserved

32768-65534
Reserved for local use


65535
Missing
Code table 1.6 - Type of calendar

Code figure             Meaning



Comments

       0
Gregorian

       1
360-day


       2                    365-day                   Essentially a non-leap year

       3                    Proleptic Gregorian Extends the Gregorian calendar indefinitely in the past

4-191
Reserved

192-254
Reserved for local use
     255
Missing

Add new Identification definition templates:
Identification template 1.0 - Calendar definition

Octet Number(s)


Contents


24
Type of calendar (see Code table 1.6)

Identification template 1.1 - Paleontological offset

Octet Number(s)


Contents


24-25
Number of tens of thousands of years of offset

Notes:

(1)
The year can be recovered with the formula
              Year (real/decoded) = Year + 10 000 x Offset
(2)
If applicable, year specification before Christ (B.C.) shall be indicated by setting the most significant bit of octet No. 13-14 and 24-25 to "1" in accordance with the regulation 92.1.5.
Identification template 1.2 - Calendar definition and paleontological offset
Octet Number(s)


Contents


24
Type of calendar (see Code table 1.6)


25-26
Number of tens of thousands of years of offset

Notes:

(1)
The year can be recovered with the formula
              Year (real/decoded) = Year + 10 000 x Offset
(2)
If applicable, year specification before Christ (B.C.) shall be indicated by setting the most significant bit of octet No. 13-14 and 25-26 to "1" in accordance with the regulation 92.1.5.
· ANNEX TO PARAGRAPH 2.1.2

Presented new format - for reference:
Columns to be added
1. Name
Expressing the name of the element to be used in subsequent references to it in the same template. The name does not need to be unique across all the set of templates and sections, but it must be unique within the template in which it is defined.

2. Type
Expressing the type of the element with the following options:

a.
signed: the element is a signed integer as defined in regulation 92.1.5

b.
unsigned: is an positive integer for which there isn’t any bit dedicated to the sign

c.
ieee: floating point ieee format defined in note (20) of the GRIB format description

d.
code_table: unsigned associated to a code table

e.
repetition_number: number of repetitions in a repetition sequence expressed as unsigned

f.
repetition(N): marking the start of the repetition sequence with repetition_number N

g.
byte: a specific format to be processed bit by bit as for the bit map or for the data section

3. Size
Expressing the number of elements to be repeated for a repetition type and the number of octets for all the other types.

Sample
Octet No.
Size 
Type 
Name
Contents

 42
1
repetition_ number
n
n - number of time range specifications describing the




time intervals used to calculate the statistically




processed  field

43-46
4
unsigned

Total number of data values missing in statistical




process


6
repetition(n)

Time statistical processing

47
1
code_ table

Statistical process used to calculate the processed




field from the field at each time increment during the




time range (see Code table 4.10)

48
1
code_ table

Type of time increment between successive fields




used in the statistical processing (see code table 4.11)

49
1
code_ table

Indicator of unit of time for time range over which




statistical processing is done (see Code table 4.4)

50-53
4
unsigned

Length of the time range over which statistical




processing is done, in units defined by the previous 




octet 

54
1
code_ table

Indicator of unit of time for the increment between the




successive fields used (see Code table 4.4)

55-58
4
unsigned

Time increment between successive fields, in units




defined by the previous octet (see Notes 3 and 4)

· ANNEX TO PARAGRAPH 2.1.3

Draft structure of GRIB edition 3 - for reference:

The following structure for GRIB edition 3 is proposed to address the problems exposed in section 2 and to satisfy the requirements from section 3. 

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 structure is made of 11 sections and 12 templates and its main characteristics are listed below following the order of the sections and highlighting the problems addressed.
	Section 0
	Indicator Section
	· GRIB (constant)

· edition

· length

	Section 1
	Originator Identification Section
	· centre

· project

· Local Template

	Section 2
	Time definition section
	· Time Template defining time for the product, including statistics on time.

	Section 3
	Horizontal grid definition section
	· Horizontal Grid Template (including spectral fields)

	Section 4
	Vertical coordinate definition section
	· Vertical Coordinates Template (defining the vertical level or layer)

	Section 5
	Process definition section
	· Process Template defining EPS, deterministic, multi-model, … (model, configuration, version) (originator if different from message originator)

· Post-Processing template (clustering, probability, post-processing on the wave frequencies/directions)

	Section 6
	Property definition section
	· Property Template contains (discipline, category and parameter). Allows multi-dimensional and complex parameters definitions like for the wave model, chemicals and aerosols.

	Section 7
	Data Representation Section
	· Scanning Template

· Pre-processing Template 

· Data Representation Template

· Post-Processing Template 

	Section 8
	Bitmap section
	· Binary bitmap

	Section 9
	Data Section
	· Binary data

	Section 10
	Checksum Section
	· Checksum Template

	Section 11
	End Section
	


1. Discipline to be defined at a later stage in the message

The discipline is not any more defined in section 0, it is moved to section 6 “Property definition section” for the following reasons:

a. It is part of the definition of the property as it defines the context in which the property is computed or observed and should be logically linked to it in the “Property definition section”. 
b. Defining the discipline at the beginning of the message prevents the coding of fields from different disciplines in the same message, which is an unnecessary limitation to be eliminated.
2. Originator Identification Section

This section should define uniquely the originator of the message. In principle one unique identifier as defined in Common Code Table C-1 should be enough, there are only two exceptions:

a. There is the need to identify if the message is generated in the context of an international project like COSMO, HIRLAM, TIGGE or MACC.  
b. The centre is not listed in table C-1. In this case the common use is to give to consider a sub-centre of a listed centre. This is not always true as the centre can be a university or another organisation in a different country which cannot be considered as a sub-centre. 

We suggest that a new element “project” of type code table is used in this section to allow the identification of the international project. We also propose the introduction of a local template to address the issues of local information, including the sub-centre definition. The use of the local template should be clearly regulated as containing the information not relevant for international exchange and of exclusive local use. 

3. Time definition section.
Time definition is very complex and should be allocated in appropriate templates. At the moment in GRIB 2 there is excessive flexibility in the definition of a series of time interval and statistics which is necessary only in very few cases and represents an unacceptable burden in the majority of the situations. We need a simple template for instantaneous fields, a template for single time interval fields and different templates for more complex situations regarding averages on several intervals or special time sampling. With a “Time definition section” it will be possible to define a “time grid” in the same way as we define a “spatial grid”, allowing all the possible combinations of space/time scanning. Details of this feature are explained at point 9. This is addressing the strange situation of edition 2 in which the “time series” is defined as a Grid Definition Section template.

4. Horizontal grid definition.

The horizontal grid definition is very similar to the Grid definition section. The only reason for the change in the name is to enforce the meaning of horizontal grid as a more general 3 or 4 dimensional grid can be defined with the proposed structure. Indeed with the appropriate definition of a time series in the time section and/or a set of vertical levels in the vertical coordinate section it will be possible to define a 3 or 4 dimensional grid. The scanning rule will be defined in the data section as scanning template (see point 9).
5. Vertical coordinate definition

The vertical coordinate definition is contained in a section and is separated from the parameter definition because it is independent from the definition of the parameter to be observed or forecast. The templates in this section shall allow the definition of level, layers and complex vertical coordinate in which a list of parameters is sometime needed. 
6. Process definition section

The process is producing the data. It can be an observation or a forecast. In the case of observation the characteristics of the instrument are defined in the template, in the case of a forecast the complex characteristics of the forecasting system are defined in the proper template. In this section two different templates are included to define the process producing the data and eventually a post-processing of the data.  We can describe a probability forecast as a post-processing of an Ensemble Prediction System or a Multi-model system which are described in the Process template. There is always a definition of the process and in some cases the outcome of the process is post-processed to obtain some new data. The post-processing has to be defined as applied to the data produced by the process.
7. Property definition section

The property is the parameter in most of the cases, and it is defined as discipline, category and number in the same way as in edition 2, but in some situations more information is needed to define the property. Sometime we need to say “of what” to disambiguate the property. If we say temperature at 850 hPa, we implicitly mean “temperature of the air”. This has to be explicitly stated when the property is related to a chemical component or an aerosol. We need to say concentration or flux of Carbon Dioxide, otherwise the Property is not properly defined. To avoid ambiguity it is proposed to have an extra item in the Property definition section always stating the object of the property also for trivial cases. In this section it should be possible to define complex properties like the partitioning in the wave context and the physical and optical properties of chemicals and aerosols. 
8. None of the sections can be repeated, none of the sections is optional.

Repeated sections violate the principle of separation of data and metadata. Indeed if we allow repetition of section we end up having a mix of data and metadata sections which is making difficult for a software to read only the metadata as needed when we parse a large message, containing hundred or thousand of fields, to list the content without accessing the data or to build an index to access the data in a random way. In the proposed structure multi-field messages are still allowed, but they are the result of combination of space/time grid templates. It could also be considered the possibility to define a template with series for Process and Property to allow multi-fields not only in space/time regime, but also in terms of process/property. In this case the space/time scanning could be extended to be space/time/process/property scanning. It is very important that multidimensional fields are described in the appropriate templates. As an example to represent a time series the template in section 2 shall describe the series and the scanning template in the data section shall describe the scanning order of the 3 dimensional grid.

There isn’t any need of optional sections with the proposed structure.
9. Time space scanning

Scanning defines the relation between the n-dimensional grid described in the metadata and the data values stored in the data section. If in the Time section we have defined a series of time instants and we have a horizontal grid and a vertical grid defined in the appropriate sections, we can make the assumption that the 4-dimensional grid is obtained by Cartesian product of the component space/time grids. In this case we need to know the order of scanning of the space/time variables to map the space/time coordinates to the data points in the data section. This is defined in the scanning template. We can actually define more complex space/time entities by allowing composition grids as opposed to the Cartesian grids. We can have a horizontal grid composed with a time grid, in which case the points in the horizontal grid will be characterised by being observations at different times defined in the time grid. 

10. Checksum.

During the transmission the message can be corrupted and in the current format there is not a way of checking the integrity of the message. The checksum section is intended to provide a way to check that the data transmitted in the message are not corrupted.
· ANNEX TO PARAGRAPH 2.2.1
Add a new template (pre-operational):
Grid definition template 3.12 - transverse Mercator

Octet No.        Contents

	15
	Shape of the Earth (see Code table 3.2)

	16
	Scale factor of radius of spherical Earth

	17 – 20
	Scaled value of radius of spherical Earth

	21
	Scale factor of major axis of oblate spheroid Earth

	22 – 25
	Scaled value of major axis of oblate spheroid Earth

	26
	Scale factor of minor axis of oblate spheroid Earth

	27 – 30
	Scaled value of minor axis of oblate spheroid Earth

	31 – 34
	Ni number of points along i-axis

	35 – 38
	Nj number of points along j-axis

	39 – 42
	LaR geographic latitude of reference point

	43 – 46
	LoR geographic longitude of reference point

	47 
	Resolution and component flags (see Flag table 3.3)


m  scale factor at reference point ratio of distance on map to distance on spheroid (IEEE 32-bit floating-point values)

	
	

	52 – 55
	XR false easting, i-direction coordinate of reference point [Note: units in 10-2 m]

	56 – 59
	YR false northing, j-direction coordinate of reference point, [Note: units in 10-2 m]

	60
	Scanning mode (flags see Flag table 3.4)

	61 – 64
	Di i-direction increment length,

 [Note: units in 10-2 m]

	65 – 68
	Dj j-direction increment length

[Note: units in 10-2 m]

	69 – 72
	x1    i-direction coordinate of the first grid point

[Note: units in 10-2 m]

	73 – 76
	y1    j-direction coordinate of the first grid point

[Note: units in 10-2 m]

	77 – 80
	x2    i-direction coordinate of the last grid point

[Note: units in 10-2 m]

	81 – 84
	y2    j-direction coordinate of the last grid point

[Note: units in 10-2 m]


Add a new entry (pre-operational):

Code table 3.2 - Shape of the Earth 

Code figure
Meaning


9
Earth represented by the OSGB 1936 Datum, using the Airy_1830
Spheroid, the


Greenwich meridian as 0 longitude, the Newlyn datum as mean sea level, 0


height

10-191
Reserved

· ANNEX TO PARAGRAPH 2.2.2

Add new entries (pre-operational):
Code Table 3.1: Grid Definition Template Number
Number
   Meaning
Comments

     4
Variable resolution latitude/longitude


     5
Variable resolution rotated latitude/longitude


Add new templates (pre-operational):
Grid definition template 3.4 - variable resolution latitude/longitude

Octet No.
Contents


15 
Shape of the earth (see Code table 3.2)


16  
Scale factor of radius of spherical earth


17-20 
Scaled value of radius of spherical earth


21 
Scale factor of major axis of oblate spheroid earth


22-25 
Scaled value of major axis of oblate spheroid earth


26 
Scale factor of minor axis of oblate spheroid earth


27-30 
Scaled value of minor axis of oblate spheroid earth


31-34 
Ni - number of points along a parallel


35-38 
Nj - number of points along a meridian


39-42 
Basic angle of the initial production domain (see Note 1)


43-46 
Subdivisions of basic angle used to define extreme longitudes and latitudes, and 


direction increments (see Note 1)


47 
Resolution and component flags (see Flag table 3.3 and Note 2)


48 
Scanning mode (flags see Flag table 3.4)


49-ii 
List of longitudes (see Notes 1 and 3)


(ii+1)-jj 
List of latitudes (see Notes 1 and 3)

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

(2)
The resolution flag (bit 3-4 of Flag table 3.3) is not applicable.

(3)
The list of Ni longitudes and Nj latitudes shall be coded in the octets immediately 



following the Grid Definition Template in octets 49 to ii and octets ii+1 to jj respectively, where




ii = 48 + 4Ni


and 



jj = 48 + 4Ni + 4Nj
(4)
A scaled value of radius of spherical Earth, or major or minor axis of oblate spheroid Earth is derived from applying appropriate scale factor to the value expressed in metres.

Grid definition template 3.5 - variable resolution rotated latitude/longitude

Octet No.
Contents


15-48 
Same as grid definition template 3.4 (see Note 1)


49-52 
Latitude of the southern pole of projection (see Note 4)


53-56 
Longitude of the southern pole of projection (see Note 4)


57-60 
Angle of rotation of projection (see Note 4)


61-ii 
List of longitudes (see Notes 1 and 3)


(ii+1)-jj 
List of latitudes (see Notes 1 and 3)

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

(2)
Three parameters define a general latitude/longitude coordinate system, formed by a general rotation of the sphere. One choice for these parameters is:

(a)
The geographic latitude in degrees of the southern pole of the coordinate system, e.g θp;

(b)
The geographic longitude in degrees of the southern pole of the coordinate system, e.g λp;

(c)
The angle of rotation in degrees about the new polar axis (measured clockwise when
looking from the southern to the northern pole) of the coordinate system, assuming the new axis to have been obtained by first rotating the sphere through λp degrees about the geographic polar axis, and then rotating through (90 + θp) degrees so that the southern pole moved along the (previously rotated) Greenwich meridian. 

(3)
For the list of Ni longitude bounds and Nj latitude bounds at the end of the section




ii = 60 + 4Ni


and 



jj = 60 + 4Ni +4Nj
(4)
Regulation 92.1.6 applies.

· ANNEX TO PARAGRAPH 2.2.3

Validate new templates:

Product definition template 4.33 – individual ensemble forecast, control and perturbed, at a horizontal level or in a horizontal layer at a point in time l for simulated (synthetic) satellite data
Octet No.
Contents

10
Parameter category (see Code table 4.1)

11
Parameter number (see Code table 4.2) 

12
Type of generating process (see Code table 4.3)

13
Background generating process identifier (defined by originating centre)

14
Analysis or forecast generating process identified

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

17
Minutes of observational data cutoff after reference time

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

19-22
Forecast time in units defined by octet 18

23
Number of contributing spectral bands (NB)


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

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

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

(30+11(nb-1))
Scale factor of central wave number of band nb

(31+11(nb-1)) -
Scaled value of central wave number of band nb (units: m-1)
     
(34+11(nb-1))

(24+11*NB)

Type of ensemble forecast (see Code table 4.6)

(24+11*NB+1)
Perturbation number

(24+11*NB+1)
Number of forecasts in ensemble
Note: Hours greater than 65534 will be coded as 65534.
Product definition template 4.34 – individual ensemble forecast, control and perturbed, at a horizontal level or in a horizontal layer, in a continuous or non-continuous interval for simulated (synthetic) satellite data 

Octet No.
Contents

10        

Parameter category (see Code table 4.1)

11        

Parameter number (see Code table 4.2) 

12        

Type of generating process (see Code table 4.3)

13        

Background generating process identifier (defined by originating centre)

14        

Analysis or forecast generating process identified

15-16   

Hours of observational data cutoff after reference time (see Note 1)

17        

Minutes of observational data cutoff after reference time

18        

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

19-22   

Forecast time in units defined by octet 18 (see Note 2)


23        

Number of contributing spectral bands (NB)

24-       

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

     (25+11(nb-1))
centre)

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

     (27+11(nb-1))
centre)

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

     (29+11(nb-1))
centre)

(30+11(nb-1))
Scale factor of central wave number of band nb

(31+11(nb-1)) -
Scaled value of central wave number of band nb (units: m-1)

     (34+11(nb-1))

(24+11*NB)

Type of ensemble forecast (see Code table 4.6)

(25+11*NB)
Perturbation number

(26+11*NB)

Number of forecasts in ensemble

(27+11*NB)-
Year of end of overall time interval

     (28+11*NB)


(29+11*NB)

Month of end of overall time interval

(30+11*NB)

Day of end of overall time interval

(31+11*NB)

Hour of end of overall time interval

(32+11*NB)

Minute of end of overall time interval

(33+11*NB)

Second of end of overall time interval

(34+11*NB)

n - number of time range specifications describing the time intervals used 



to calculate the statistically- processed field

(35+11*NB)-
Total number of data values missing in statistical process
     
(38+11*NB)


(39+11*NB)-
Specification of the outermost (or only) time range over which statistical 

     (50+11*NB)
processing is done

(39+11*NB)
Statistical process used to calculate the processed field from the field at 


each time increment during the time range (see Code table 4.10)

(40+11*NB)
Type of time increment between successive fields used in the statistical 


processing (see Code table 4.11)

(41+11*NB)
Indicator of unit of time for time range over which statistical processing is 


done (see Code table 4.4)

(42+11*NB)-
Length of the time range over which statistical processing is done, in units 

     (45+11*NB)
defined by the previous octet

(46+11*NB)
Indicator of unit of time for the increment between the successive fields 


used (see Code table 4.4)

(47+11*NB)-
Time increment between successive fields, in units defined by the previous 

     (50+11*NB)
octet (see Notes 3 and 4)

(51+11*NB)-
These octets are included only if n>1

     (51+11*NB+12*n)


(51+11*NB)-
As octets (39+11*NB) to (50+11*NB), next innermost step of processing

(63+11*NB)

(64+11*NB+)-

Additional time range specifications, included in accordance with the value 

   (51+11*NB+12*n)
of n. Contents as octets (39+11*NB) to (50+11*NB), repeated as necessary
Notes:
(1)
Hours greater than 65534 will be coded as 65534.

(2)
The reference time in section 1 and the forecast time together define the beginning of the overall time interval.

(3)
An increment of zero means that the statistical processing is the result of a continuous (or near continuous) process, not the processing of a number of discrete samples. Examples of such continuous processes are the temperatures measured by analogue maximum and minimum thermometers or thermographs and the rainfall measured by a rain gauge.

(4)
The reference and forecast times are successively set to their initial values plus or minus the increment, as defined by the type of time increment (one of octets 51, 62, 73, ...). For all but the innermost (last) time range, the next inner range is then processed using these reference and forecast times as the initial reference and forecast time.


Validate new entries:

Code table 4.0

Code figure

   Meaning


33
Individual ensemble forecast, control and perturbed, at a horizontal level or in 


a horizontal layer at a point in time l for simulated (synthetic) satellite data

34
Individual ensemble forecast, control and perturbed, at a horizontal level or in 


a horizontal layer, in a continuous or non-continuous interval for simulated 


(synthetic) satellite data
· ANNEX TO PARAGRAPH 2.2.4

Validate a new template: 
Grid definition template 3.140 – Lambert azimuthal equal area projection 
Octet No.
   Contents

15        

Shape of the earth (see Code table 3.2) 

16        

Scale factor of radius of spherical earth


17-20     

Scaled value of radius of spherical earth


21        

Scale factor of major axis of oblate spheroid earth


22-25     

Scaled value of major axis of oblate spheroid earth 


26        

Scale factor of minor axis of oblate spheroid earth 


27-30     

Scaled value of minor axis of oblate spheroid earth


31-34     

Nx - number of points along the X-axis


35-38     

Ny - number of points along the Y-axis


39-42     

La1 - latitude of first grid point 


43-46     

Lo1 - longitude of first grid point


47-50     

Standard Parallel


51-54     

Central Longitude


55        

Resolution and component flags (see Flag table 3.3)

56-59     

Dx - X-direction grid length (see Note 1)

60-63     

Dy - Y-direction grid length (see Note 1) 

64        

Scanning mode (see Flag table 3.4)
Notes:

(1)

Grid lengths are in units of 10-3 m, at the latitude specified by the standard parallel.

Validate a new entry:
Code table 3.1

Code figre
Meaning


140
Lambert azimuthal equal area projection
· ANNEX TO PARAGRAPH 2.2.5
Validate new templates:
Product definition template 4.52 – partitioned parameters at a horizontal level or horizontal layer at a point in time

Octet No.
Contents

10        
Parameter category (see Code table 4.1)

11        
Parameter number (see Code table 4.2) (see Notes 2 and 3)


12        
Partition Table Number (PTN) (see Notes 1 and 3)


13        
Number of Partitions (NP) (see Note 1)


14-(13+NP)
Partition set (list all partition numbers in the partition, code table 4.PTN,


see Note 1)


14+NP
Partition number (PN) (see Code table 4.PTN and Note 3)


15+NP
Type of generating process (see Code table 4.3)

16+NP
Background generating process identifier (defined by originating centre)

17+NP
Analysis or forecast generating processes identifier (defined by originating 


centre)
(18+NP )-(19+NP)
Hours of observational data cutoff after reference time (see Note 1)

20+NP        
Minutes of observational data cutoff after reference time

21+NP        
Indicator of unit of time range (see Code table 4.4)
(22+NP )-(25+NP)
Forecast time in units defined by octet (21+NP)


26+NP       
Type of first fixed surface (see Code table 4.5) 

27+NP
Scale factor of first fixed surface
(28+NP )-(31+NP)
Scaled value of first fixed surface

32+NP
Type of second fixed surface (see Code table 4.5)

33+NP        
Scale factor of second fixed surface
(34+NP )-(37+NP)
Scaled value of second fixed surface
Notes:

(1)
A single partition with code value PN from the partition set composed by the NP partitions is represented in the template. The code values of the NP partitions are expressed in octets 14 to 13+NP. The NP partitions are linked by the normalisation formula stating that the sum of all the NP partitions must be equal to a normalisation term (N) on each point of the grid.

(2)
Only parameters expressing fractions or percentages can be used in this template. Code tables shall state clearly that they are meant to be used in partitioned parameters context.

(3)
The word “fraction” or the word “percentage” has to be explicitly used in the name of the parameter to refer to a normalisation term N=1 in the case of “fraction” and N=100 in the case of percentage.

Product definition template 4.53 – individual ensemble forecast, control and perturbed, at a horizontal level or in a horizontal layer at a point in time for partitioned parameters.
Octet No.
Contents

10        
Parameter category (see Code table 4.1)

11        
Parameter number (see Code table 4.2) (see Notes 2 and 3)


12        
Partition Table Number (PTN) (see Notes 1 and 3)


13        
Number of Partitions (NP) (see Note 1)


14-(13+NP)
Partition set (list all partition numbers in the partition, Code table 4.PTN,


see Note 1)


14+NP        
Partition number (PN) (see Code table 4.PTN and Note 3)


15+NP       
Type of generating process (see Code table 4.3)

16+NP        
Background generating process identifier (defined by originating centre)

17+NP        
Analysis or forecast generating processes identifier (defined by originating 


centre)
(18+NP )-(19+NP)
Hours of observational data cutoff after reference time (see Note 1)

20+NP        
Minutes of observational data cutoff after reference time

21+NP        
Indicator of unit of time range (see Code table 4.4)
(22+NP )-(25+NP)
Forecast time in units defined by octet (21+NP)


26+NP       
Type of first fixed surface (see Code table 4.5) 

27+NP
Scale factor of first fixed surface
(28+NP )-(31+NP)
Scaled value of first fixed surface

32+NP
Type of second fixed surface (see Code table 4.5)

33+NP        
Scale factor of second fixed surface
(34+NP )-(37+NP)
Scaled value of second fixed surface
 
(39+NP)
Perturbation number

(40+NP)
Number of forecasts in ensemble
Notes:

(1)
A single partition with code value PN from the partition set composed by the NP partitions is represented in the template. The code values of the NP partitions are expressed in octets 14 to 13+NP. The NP partitions are linked by the normalisation formula stating that the sum of all the NP partitions must be equal to a normalisation term (N) on each point of the grid.

(2)
Only parameters expressing fractions or percentages can be used in this template. Code tables shall state clearly that they are meant to be used in partitioned parameters context.

(3)
The word “fraction” or the word “percentage” has to be explicitly used in the name of the parameter to refer to a normalisation term N=1 in the case of “fraction” and N=100 in the case of percentage.

Validate new code tables:
Code table 4.234 – Canopy cover fraction (to be used as partitioned parameter in PDT 4.52 or 4.53)

Code figure
Meaning


1
Crops, mixed farming


2
Short grass


3
Evergreen needleleaf trees


4
Deciduous needleleaf trees


5
Deciduous broadleaf trees


6
Evergreen broadleaf trees


7
Tall grass


8
Desert


9
Tundra


10
Irrigated crops


11
Semidesert


12
Ice caps and glaciers


13
Bogs and marshes


14
Inland water


15
Ocean


16 
Evergreen shrubs


17 
Deciduous shrubs


18 
Mixed forest


19 
Interruptedforest


20 
Water and land mixtures

· ANNEX TO PARAGRAPH 2.2.6
Add a new entry:
Code table 4.5 – Fixed surface types and units

Code figure

Meaning


Unit


114
Snow level
Numeric

· ANNEX TO PARAGRAPH 2.2.7
Add a new entry (pre-operational):
	Code table 4.5 - Fixed surface types and units

	Octet No.
	Contents

	120-149
	Reserved

	150
	Generalized vertical height coordinate (x)

	151-159
	Reserved


Notes: 

(x)
The definition of a generalized vertical height coordinate implies the absence of coordinate values in Section 4 but the presence of an external 3D-GRIB message that specifies the height of every model grid point in metres (see Notes for Section 4), i.e. this GRIB message will contain the field with discipline = 0, category = 3, parameter = 6 (Geometric height).

Amend the Section 4 (if validated):
	Section 4 – Product definition section

	Octet No.
	Contents

	1–4
	Length of section in octets (nn)

	5
	Number of section (4)

	6–7
	Number of coordinate values after template or number of information according to 3D vertical coordinate GRIB2 message (see Notes 1 and 5)

	8–9
	Product definition template number (see Code table 4.0)

	10–xx
	Product definition template (see Template 4.X,  where X is the product definition template  number given in octets 8–9)

	[xx+1]–nn
	Optional list of coordinate values or vertical grid information (see Notes 2, 3, 4 and 5)


Notes:
(1)
Coordinate values are intended to document the vertical discretization associated with model data on hybrid coordinate vertical levels. A number of zero in octets 6–7 indicates that no such values are present. Otherwise the number corresponds to the whole set of values.

(2)
Hybrid systems, in this context, employ a means of representing vertical coordinates in terms of a mathematical combination of pressure and sigma coordinates. When used in conjunction with a surface pressure field and an appropriate mathematical expression, the vertical coordinate parameters may be used to interpret the hybrid vertical coordinate.

(3)
Hybrid coordinate values, if present, should be encoded in IEEE 32-bit floating point format. They are intended to be encoded as pairs.

(4)
Two distinct pressure-based hybrid coordinate formulations can be expressed in GRIB Edition 2. If the hybrid coordinate being used is based on pressure, then level type 105 (Code Table 4.5) shall be used to specify the vertical level type.  If the formulation is based on the natural logarithm of pressure then level type 113 (Code Table 4.5) shall be used. In both cases notes 1-3 (above) apply fully.

(5)
In case of generalized vertical height coordinate (fixed surface type 150), no pairs of coordinate values follow after template, but 6 additional information (each 4 octets long and encoded in IEEE 32-bit floating point format), starting with the number of vertical levels and the identification number of the used vertical system in the additional GRIB2 message with the 3D vertical system. This identification number together with an UUID (Universally Unique IDentifier) in 4 parts allows a unique identification of the grid. 

[xx+1]
-
[xx+4]
Number of vertical levels

[xx+5]
-
[xx+8]
Identification number of 3D vertical grid GRIB2 message




(defined by originating centre)

[xx+9]
-
[xx+12]
UUID part 1 of 4

[xx+13]
-
[xx+16]
UUID part 2 of 4

[xx+17]
-
[xx+20]
UUID part 3 of 4

[xx+21]
-
[xx+24]
UUID part 4 of 4

Proposed Changes and Additions to the “Guide to GRIB2” 

The Guide to GRIB2 should be updated (Chapter 3.2, page 73ff) as follows:

1. complete all definitions concerning TABLE 4.5 and Section 4

2. distinguish between pressure and height based vertical coordinate

3. add example for use of “generalized height coordinate”

Description of pressure based coordinate system

(…)

The hybrid pressure based coordinate system has been introduced in numerical models to have both sigma-type levels near the earth and pressure levels at the top of the atmosphere. The above formula is generalized as follows:


Ph = ah  Psfc  +  bh

Hybrid vertical coordinate values, when present, are encoded as the pair of numbers ah and bh in IEEE 32-bit floating point format.  Each pair represents a hybrid vertical coordinate level. With the surface pressure field Psfc, the values of Ph can be calculated from the above formula.  Note that this implies the surface pressure field accompanies data on hybrid vertical coordinates.  The capability of GRIB2 to encode multiple data sets in a single message makes this straightforward to accomplish.

(……)

Add description of height based coordinate system

(……)

Add description of generalized height coordinate system

If the defining algorithms for the vertical grid are too complicated, the 3D vertical grid will be provided as a GRIB2 message by using the “generalized vertical height coordinate” (TABLE 4.5: 150). To illustrate the usage, see the following example (only section 4) for a temperature field including the 3D vertical grid GRIB2 message.

Example for usage of the “generalized vertical coordinate” system: 

Temperature field  of layer 13/14 has following section 4

1-4
104-107
58
This Section is 58 octets long

5
108
4
This is Section 4

6-7
109-110
6
6 numbers with vertical grid information follow





after the template

8-9
111-112
0
The Product Definition Template Number is 4.0 – an



analysis or forecast at a horizontal level or in a horizontal




layer at a point in time

10
113
0
The parameter category is 0 – temperature  products

11
114
0
The parameter number is 0  - temperature (in K)

12
115
2
A forecast generated this product (the generating process)

13
116
All 1’s
No information 

14
117
All 1’s
No information on the forecast generating process 

15-16
118-119
3
The observational data cut-off was 3 hours after the 








reference time

17
120
30
The observational data cut-off was 30 minutes after the 





observational cut-off hour

18
121
1
The time is given in hours

19-22
122-125
12
The forecast time is 12 hours after the reference time

23
126
150
The first fixed surface is a general height coordinate surface

24
127
0
The scale factor of first fixed surface is 0

25-28
128-131
13
The scaled value of first fixed surface is 13

29
132
150
The  second fixed surface is a general height 








coordinate surface 

30
133
0
The scale factor of the second fixed surface is 0

31-34
134-137
14
The scaled value of the second fixed surface is 14

35-38
138-141
61
The vertical grid GRIB2 message contains 61 levels (NLEV)

39-42
142-145
13
Grid number of 3D vertical GRIB2 message (NGRID); 






defined by originating centre

43-46
146-149

Part 1 of UUID

47-50
150-153
  
Part 2 of UUID

51-54
154-157


Part 3 of UUID

55-58
158-161
   
Part 4 of UUID

The corresponding 3D vertical grid GRIB2 message provided by grid number NGRID=13 and UUID consists of NLEV=61 model height levels, the height fields  for level 13 and 14 have the following section 4:

1-4
104-107
38
This Section is 38 octets long

5
108
4
This is Section 4

6-7
109-110
6
6 numbers with vertical grid information follow






after the template 

8-9
111-112
0
The Product Definition Template Number is 4.0 – an



analysis or forecast at a horizontal level or in a horizontal



layer at a point in time

10
113
3
The parameter category is 3 – mass  products

11
114
6
The parameter number is 6  - geometric height ( in m )

12
115
2
A forecast generated this product (the generating process)

13
116
All 1’s
No information 

14
117
All 1’s
No information on the forecast generating process 

15-16
118-119
3
The observational data cut-off was 3 hours after the reference time

17
120
30
The observational data cut-off was 30 minutes after the




observational cut-off hour

18
121
1
The time is given in hours

19-22
122-125
12
The forecast time is 12 hours after the reference time

23
126
150
The first fixed surface is a general coordinate surface

24
127
0
The scale factor of first fixed surface is 0

25-28
128-131
13 (14)
The scaled value of first fixed surface is 13 for level 13 





(2nd  field : 14)

29
132
1
The  second fixed surface is Ground or water surface
30
133
0
The scale factor of the second fixed surface is not required

31-34
134-137
0
The scaled value of the second fixed surface is not required

35-38
138-141
61
The vertical grid GRIB2 message contains 61 levels (NLEV)

39-42
142-145
13
Grid number of 3D vertical GRIB2 message (NGRID); 







defined by originating centre

43-46
146-149

Part 1 of UUID

47-50
150-153

Part 2 of UUID

51-54
154-157

Part 3 of UUID

55-58
158-161

Part 4 of UUID

· ANNEX TO PARAGRAPH 2.2.8

Add a new template (if validated):
	Grid Definition Template 3.101  General Unstructured Grid

	Octet No.
	Contents

	15
	Shape of the Earth (see Code Table 3.2)

	16-18
	Number of grid used (defined by originating centre)

	19
	Number of grid in reference (to allow annotating for Arakawa C-grid on arbitrary grid)  (Note 1)

	20-35
	UUID of horizontal grid


Notes: 
(1)
The Number is associated with an attribute of the respective grid description which consists of the centre longitude/latitude and the longitude/latitude of the boundary polygon vertices. 
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Variables can be defined on different positions an the triangle.  This leads to different sets of geo locations, e.g.:

(a)
triangles (i) (pressure, temperature,..)

(b)
quads (l) (wind velocity ..)

(c)
hexagons respectively pentagons (v) (vorticity)
· ANNEX TO PARAGRAPH 2.2.9

Validate templates:
Grid definition template 3.1010 – 4-D trajectory grid definition
Octet No.
Contents

15
Shape of the Earth (see Code table 3.2)


16
Scale factor of radius of spherical Earth


17–20
Scaled value of radius of spherical Earth


21
Scale factor of major axis of oblate spheroid Earth


22–25
Scaled value of major axis of oblate spheroid Earth


26
Scale factor of minor axis of oblate spheroid Earth


27–30
Scaled value of minor axis of oblate spheroid Earth


31–32
Number of horizontal points in slice (see Note 1)


33–34
Number of vertical points in slice (see Note 1)

35–38
Di – slice horizontal grid length (see Note 2)


39–42
Dj – slice vertical grid length (see Note 2)


43–46
Pi – horizontal location of trajectory point within slice (see Note 3)


47–50
Pj – vertical location of trajectory point within slice (see Note 3)

51
Scanning mode (flags – see Flag table 3.4) (see Note 1)


52–53
NW – Number of way points (see Note 4) 


54–(53+NW×24)
Waypoint descriptions to define 4-D coordinates

Waypoint descriptions:

30+(N×24+0–N×24+3)
LaN – latitude of Nth trajectory way point 

30+(N×24+4–N×24+7)
LoN – longitude of Nth trajectory way point 

30+(N×24+8)
Type of Nth’s trajectory way point surface (see Code table 4.5) (see


Note 5)

30+(N×24+9)
Scale factor of Nth’s trajectory way point surface

30+(N×24+10–N×24+13)
Scaled value of Nth’s trajectory way point surface

30+(N×24+14)
Indicator of unit of time range (see Code table 4.4)

30+(N×24+15–N×24+18)
Waypoint time in units defined by octet N×24+14 (see Note 6)

30+(N×24+19–N×24+22)
Number of slices per trajectory segment (see Note 7)

30+(N×24+23)
Number of additional leading and trailing slices (see Note 8)

Notes:

(1)

Horizontal and vertical points in slice indicate orthogonal grid slice perpendicular to point along the trajectory segment. Therefore scanning mode describes scanning within single slice.

(2)
Grid lengths are in units of 10–3 m. Trajectory is always positioned in the centre of the slice. 

(3)
Location of trajectory point within slice is in units of 10–3 m relative from first grid point of this slice.

(4)
Type of line for way segments is assumed to be Great Circle.

(5)
Each of waypoints can be in different types of surface coordinates. For the purpose of light transition level, point of transition can be repeated in both meters above surface and isobaric level equivalent to height reduction based on QNH valid for FIR at that moment. Waypoint can be also repeated for stopover on the trajectory with same 3-D coordinates but different waypoint time. First point of transition level or stopover description can have MISSING slices in this case. 

(6)
Waypoint time is relative to reference time of data defined in Section 1.

(7)
Slices are defined as perpendicular planes which are equidistantly spaced along the trajectory segment. First slice is always located in first point of trajectory segment and last slice in last point of trajectory segment. Therefore minimum number of slices is 2, unless set to MISSING (for last point of trajectory or for transition level repeated point). 
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Figure 3: Example of trajectory segment with 5 slices (circles represent trajectory waypoints)

(8)
Number of leading slices is same as number of trailing slices, and represents additional slices outside the trajectory segment but within its direction using same equidistant spacing as for corresponding trajectory segment itself.



Figure 4: Example of trajectory segment with 5 slices and 1 leading and trailing slice (circles represent trajectory waypoints)

(9)
A scaled value of radius of spherical Earth, or major or minor axis of oblate spheriod Earth, is derived by applying the appropriate scale factor to the value expressed in metres.

Product definition template 4.1010 – 4-D trajectory 

Octet No.
Contents

10
Parameter category (see Code table 4.1)


11
Parameter number (see Code table 4.2)


12
Type of generating process (see Code table 4.3)


13
Background generating process identifier (defined by originating centre)


14
Analysis or forecast generating process identifier (defined by originating centre)


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


17
Minutes of observational data cutoff after reference time

Note: Hours greater than 65534 will be coded as 65534.

Product definition template 4.1011 – 4-D trajectory ensemble forecast, control and perturbed

Octet No.
Contents


10
Parameter category (see Code table 4.1)


11
Parameter number (see Code table 4.2)


12
Type of generating process (see Code table 4.3)


13
Background generating process identifier (defined by originating Centre)


14
Forecast generating process identifier (defined by originating Centre)


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


17
Minutes after reference time of data cutoff


18
Type of ensemble forecast (see Code table 4.6)


19
Perturbation number


20
Number of forecasts in ensemble

Note: Hours greater than 65534 will be coded as 65534.

Product definition template 4.1015 – 4-D trajectory probability forecasts 

Octet No.
Contents


10
Parameter category (see Code table 4.1)


11
Parameter number (see Code table 4.2)


12
Type of generating process (see Code table 4.3)


13
Background generating process identifier (defined by originating centre)


14
Forecast generating process identifier (defined by originating centre)


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


17
Minutes after reference time of data cutoff


18
Forecast probability number


19
Total number of forecast probabilities


20
Probability type (see Code table 4.9)


21
Scale factor of lower limit


22–25
Scaled value of lower limit


26
Scale factor of upper limit


27–30 
Scaled value of upper limit

Note: Hours greater than 65534 will be coded as 65534.

· ANNEX TO PARAGRAPH 3.1.1
Draft short names - for reference

	TABLE REFERENCE
	Short name
	ELEMENT NAME

	F X Y
	
	

	000001
	tableAEntry
	TABLE A: ENTRY

	000002
	tableALine1
	"TABLE A: DATA CATEGORY DESCRIPTION, LINE 1"

	000003
	tableALine2
	"TABLE A: DATA CATEGORY DESCRIPTION, LINE 2"

	000004
	masterTable
	BUFR/CREX MASTER TABLE

	000005
	editionNumber
	BUFR/CREX EDITION NUMBER

	000006
	bufrMasterTableVersionNumber
	BUFR MASTER TABLE VERSION NUMBER

	000007
	crexMasterTableVersionNumber
	CREX MASTER TABLE VERSION NUMBER

	000008
	bufrLocalTableVersionNumber
	BUFR LOCAL TABLE VERSION NUMBER

	000010
	fDescriptorToBeAddedOrDefined
	F DESCRIPTOR TO BE ADDED OR DEFINED

	000011
	xDescriptorToBeAddedOrDefined
	X DESCRIPTOR TO BE ADDED OR DEFINED

	000012
	yDescriptorToBeAddedOrDefined
	Y DESCRIPTOR TO BE ADDED OR DEFINED

	000013
	elementNameLine1
	"ELEMENT NAME, LINE 1"

	000014
	elementNameLine2
	"ELEMENT NAME, LINE 2"

	000015
	unitsName
	UNITS NAME

	000016
	unitsScaleSign
	UNITS SCALE SIGN

	000017
	unitsScale
	UNITS SCALE

	000018
	unitsReferenceSign
	UNITS REFERENCE SIGN

	000019
	unitsReferenceValue
	UNITS REFERENCE VALUE

	000020
	elementDataWidth
	ELEMENT DATA WIDTH

	000024
	codeFigure
	CODE FIGURE

	000025
	codeFigureMeaning
	CODE FIGURE MEANING

	000026
	bitNumber
	BIT NUMBER

	000027
	bitNumberMeaning
	BIT NUMBER MEANING

	000030
	descriptorDefiningSequence
	DESCRIPTOR DEFINING SEQUENCE

	001001
	blockNumber
	WMO BLOCK NUMBER

	001002
	stationNumber
	WMO STATION NUMBER

	001003
	regionNumber
	WMO REGION NUMBER/GEOGRAPHICAL AREA

	001004
	wmoRegionSubArea
	WMO REGION SUB-AREA

	001005
	buoyOrPlatformIdentifier
	BUOY/PLATFORM IDENTIFIER

	001006
	aircraftFlightNumber
	AIRCRAFT FLIGHT NUMBER

	001007
	satelliteIdentifier
	SATELLITE IDENTIFIER

	001008
	aircraftRegistrationNumberOrOtherIdentification
	AIRCRAFT REGISTRATION NUMBER OR OTHER IDENTIFICATION

	001009
	typeOfCommercialAircraft
	TYPE OF COMMERCIAL AIRCRAFT

	001010
	stationaryBuoyPlatformIdentifierEGCManBuoys
	STATIONARY BUOY PLATFORM IDENTIFIER; E.G. C-MAN BUOYS

	001011
	shipOrMobileLandStationIdentifier
	SHIP OR MOBILE LAND STATION IDENTIFIER

	001012
	directionOfMotionOfMovingObservingPlatform
	DIRECTION OF MOTION OF MOVING OBSERVING PLATFORM (DEGREE TRUE)

	001013
	movingObservingPlatformSpeed
	SPEED OF MOTION OF MOVING OBSERVING PLATFORM

	001014
	platformDriftSpeed
	PLATFORM DRIFT SPEED (HIGH PRECISION)

	001015
	stationOrSiteName
	STATION OR SITE NAME

	001018
	shortStationName
	SHORT STATION OR SITE NAME

	001019
	longStationName
	LONG STATION OR SITE NAME

	001020
	wmoRegionSubArea
	WMO REGION SUB-AREA

	001021
	synopticFeatureIdentifier
	SYNOPTIC FEATURE IDENTIFIER

	001022
	featureName
	NAME OF FEATURE

	001023
	observationSequenceNumber
	OBSERVATION SEQUENCE NUMBER

	001024
	windSpeedSource
	WIND SPEED SOURCE

	001025
	stormIdentifier
	STORM IDENTIFIER

	001026
	stormName
	WMO STORM NAME

	001027
	longStormName
	WMO LONG STORM NAME

	001028
	aerosolOpticalDepthSource
	AEROSOL OPTICAL DEPTH (AOD) SOURCE

	001029
	ssiSource
	SSI SOURCE

	001030
	numericalModelIdentifier
	NUMERICAL MODEL IDENTIFIER

	001031
	centre
	IDENTIFICATION OF ORIGINATING/GENERATING CENTRE

	001032
	generatingApplication
	GENERATING APPLICATION

	001033
	centre
	IDENTIFICATION OF ORIGINATING/GENERATING CENTRE

	001034
	subCentre
	IDENTIFICATION OF ORIGINATING/GENERATING SUB-CENTRE

	001035
	centre
	ORIGINATING CENTRE

	001036
	agencyInChargeOfOperatingObservingPlatform
	AGENCY IN CHARGE OF OPERATING THE OBSERVING PLATFORM

	001037
	sigmetSequenceIdentifier
	SIGMET SEQUENCE IDENTIFIER

	001038
	sourceOfSeaIceFraction
	SOURCE OF SEA ICE FRACTION

	001039
	graphicalAreaForecastGfaSequenceIdentifier
	GRAPHICAL AREA FORECAST (GFA) SEQUENCE IDENTIFIER

	001041
	absolutePlatformVelocityFirstComponent
	ABSOLUTE PLATFORM VELOCITY - FIRST COMPONENT

	001042
	absolutePlatformVelocitySecondComponent
	ABSOLUTE PLATFORM VELOCITY - SECOND COMPONENT

	001043
	absolutePlatformVelocityThirdComponent
	ABSOLUTE PLATFORM VELOCITY - THIRD COMPONENT

	001050
	platformTransmitterIdNumber
	PLATFORM TRANSMITTER ID NUMBER

	001051
	platformTransmitterIdNumber
	PLATFORM TRANSMITTER ID NUMBER

	001052
	platformTransmitterId
	PLATFORM TRANSMITTER ID

	001053
	tsunameterReportSequenceNumberTriggeredByATsunamiEvent
	TSUNAMETER REPORT SEQUENCE NUMBER TRIGGERED BY A TSUNAMI EVENT

	001060
	aircraftReportingPointBeaconIdentifier
	AIRCRAFT REPORTING POINT (BEACON IDENTIFIER)

	001062
	shortIcaoLocationIndicator
	SHORT ICAO LOCATION INDICATOR

	001063
	icaoLocationIndicator
	ICAO LOCATION INDICATOR

	001064
	runwayDesignator
	RUNWAY DESIGNATOR

	001065
	icaoRegionIdentifier
	ICAO REGION IDENTIFIER

	001075
	tideStationIdentification
	TIDE STATION IDENTIFICATION

	001080
	shipLineNumberAccordingToSoop
	SHIP LINE NUMBER ACCORDING TO SOOP

	001081
	radiosondeSerialNumber
	RADIOSONDE SERIAL NUMBER

	001082
	radiosondeAscensionNumber
	RADIOSONDE ASCENSION NUMBER

	001083
	radiosondeReleaseNumber
	RADIOSONDE RELEASE NUMBER

	001085
	observingPlatformManufacturerModel
	OBSERVING PLATFORM MANUFACTURER'S MODEL

	001086
	observingPlatformManufacturerSSerialNumber
	OBSERVING PLATFORM MANUFACTURER'S SERIAL NUMBER

	001087
	marineObservingPlatformIdentifier
	WMO MARINE OBSERVING PLATFORM EXTENDED IDENTIFIER

	001090
	techniqueForMakingUpInitialPerturbations
	TECHNIQUE FOR MAKING UP INITIAL PERTURBATIONS

	001091
	ensembleMemberNumber
	ENSEMBLE MEMBER NUMBER

	001092
	typeOfEnsembleForecast
	TYPE OF ENSEMBLE FORECAST

	001093
	balloonLotNumber
	BALLOON LOT NUMBER

	001094
	wbanNumber
	WBAN NUMBER

	001095
	observerIdentification
	OBSERVER IDENTIFICATION

	001096
	stationAcquisition
	STATION ACQUISITION

	001097
	starCatalogNumber
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	MWR-L2-PROCESSING FLAG

	025125
	mwrL2ProcessingQuality
	MWR-L2-PROCESSING QUALITY

	025126
	modelDryTroposphericCorrection
	MODEL DRY TROPOSPHERIC CORRECTION

	025127
	invertedBarometerCorrection
	INVERTED BAROMETER CORRECTION

	025128
	modelWetTroposphericCorrection
	MODEL WET TROPOSPHERIC CORRECTION

	025129
	mwrDerivedWetTroposphericCorrection
	MWR DERIVED WET TROPOSPHERIC CORRECTION

	025130
	ra2IonosphericCorrectionOnKuBand
	RA2 IONOSPHERIC CORRECTION ON KU BAND

	025131
	ionosphericCorrectionFromDorisOnKuBand
	IONOSPHERIC CORRECTION FROM DORIS ON KU BAND

	025132
	ionosphericCorrectionFromModelOnKuBand
	IONOSPHERIC CORRECTION FROM MODEL ON KU BAND

	025133
	seaStateBiasCorrectionOnKuBand
	SEA STATE BIAS CORRECTION ON KU BAND

	025134
	ra2IonosphericCorrectionOnSBand
	RA2 IONOSPHERIC CORRECTION ON S BAND

	025135
	ionosphericCorrectionFromDorisOnSBand
	IONOSPHERIC CORRECTION FROM DORIS ON S BAND

	025136
	ionosphericCorrectionFromModelOnSBand
	IONOSPHERIC CORRECTION FROM MODEL ON S BAND

	025137
	seaStateBiasCorrectionOnSBand
	SEA STATE BIAS CORRECTION ON S BAND

	025138
	averageSignalToNoiseRatio
	AVERAGE SIGNAL-TO-NOISE RATIO

	025140
	startChannel
	START CHANNEL

	025141
	endChannel
	END CHANNEL

	025142
	channelScaleFactor
	CHANNEL SCALE FACTOR

	025143
	linearCoefficient
	LINEAR COEFFICIENT

	025144
	matrixDimensionIAxis
	MATRIX DIMENSION (I AXIS)

	025145
	matrixDimensionJAxis
	MATRIX DIMENSION (J AXIS)

	025150
	methodOfTropicalCycloneIntensityAnalysisUsingSatelliteData
	METHOD OF TROPICAL CYCLONE INTENSITY ANALYSIS USING SATELLITE DATA

	025151
	starRelativeMagnitude
	STAR RELATIVE MAGNITUDE

	025152
	starBrightnessTemperature
	STAR BRIGHTNESS TEMPERATURE

	025153
	limb
	LIMB

	025160
	kuBandNetInstrumentalCorrection
	KU BAND NET INSTRUMENTAL CORRECTION

	025161
	cBandNetInstrumentalCorrection
	C BAND NET INSTRUMENTAL CORRECTION

	025162
	seaStateBiasCorrectionOnCBand
	SEA STATE BIAS CORRECTION ON C BAND

	025163
	altimeterIonosphericCorrectionOnKuBand
	ALTIMETER IONOSPHERIC CORRECTION ON KU BAND

	025164
	radiometerWetTroposphericCorrection
	RADIOMETER WET TROPOSPHERIC CORRECTION

	025170
	samplingIntervalTime
	SAMPLING INTERVAL (TIME)

	025171
	sampleAveragingPeriod
	SAMPLE AVERAGING PERIOD

	025172
	numberOfSamples
	NUMBER OF SAMPLES

	025174
	smosInformationFlag
	SMOS INFORMATION FLAG

	025175
	modifiedResidual
	MODIFIED RESIDUAL

	026001
	principalTimeOfDailyReadingInUtcOfMaximumTemperature
	PRINCIPAL TIME OF DAILY READING IN UTC OF MAXIMUM TEMPERATURE

	026002
	principalTimeOfDailyReadingInUtcOfMinimumTemperature
	PRINCIPAL TIME OF DAILY READING IN UTC OF MINIMUM TEMPERATURE

	026003
	timeDifference
	TIME DIFFERENCE

	026010
	hoursIncluded
	HOURS INCLUDED

	026020
	durationOfPrecipitation
	DURATION OF PRECIPITATION

	026030
	measurementIntegrationTime
	MEASUREMENT INTEGRATION TIME

	027001
	latitude
	LATITUDE (HIGH ACCURACY)

	027002
	latitude
	LATITUDE (COARSE ACCURACY)

	027003
	alternateLatitude
	ALTERNATE LATITUDE (COARSE ACCURACY)

	027004
	alternateLatitude
	ALTERNATE LATITUDE (HIGH ACCURACY)

	027010
	footprintAxis1
	FOOTPRINT AXIS 1

	027020
	satelliteLocationCounter
	SATELLITE LOCATION COUNTER

	027021
	satelliteSublocationDimension
	SATELLITE SUBLOCATION DIMENSION

	027031
	DistanceFromEarthCentreInDirectionOf0DegreesLongitude
	"IN DIRECTION OF 0 DEGREES LONGITUDE, DISTANCE FROM THE EARTH'S CENTRE"

	027080
	viewingAzimuthAngle
	VIEWING AZIMUTH ANGLE (DEGREE TRUE)

	028001
	longitude
	LONGITUDE (HIGH ACCURACY)

	028002
	longitude
	LONGITUDE (COARSE ACCURACY)

	028003
	alternateLongitude
	ALTERNATE LONGITUDE (COARSE ACCURACY)

	028004
	alternateLongitude
	ALTERNATE LONGITUDE (HIGH ACCURACY)

	028010
	footprintAxis2
	FOOTPRINT AXIS 2

	028031
	DistanceFromEarthCentreInDirection90DegreesEast
	"IN DIRECTION 90 DEGREES EAST, DISTANCE FROM THE EARTH'S CENTRE"

	029001
	projectionType
	PROJECTION TYPE

	029002
	coordinateGridType
	COORDINATE GRID TYPE

	030001
	pixelValue4Bits
	PIXEL VALUE (4 BITS)

	030002
	pixelValue8Bits
	PIXEL VALUE (8 BITS)

	030004
	pixelValue16Bits
	PIXEL VALUE (16 BITS)

	030010
	numberOfGridPoints
	NUMBER OF GRID POINTS

	030021
	numberOfPixelsPerRow
	NUMBER OF PIXELS PER ROW

	030022
	numberOfPixelsPerColumn
	NUMBER OF PIXELS PER COLUMN

	030031
	pictureType
	PICTURE TYPE

	030032
	combinationWithOtherData
	COMBINATION WITH OTHER DATA

	030033
	numberOfBinsAlongRadial
	NUMBER OF BINS ALONG THE RADIAL

	030034
	numberOfAzimuths
	NUMBER OF AZIMUTHS

	031000
	shortDelayedDescriptorReplicationFactor
	SHORT DELAYED DESCRIPTOR REPLICATION FACTOR

	031001
	delayedDescriptorReplicationFactor
	DELAYED DESCRIPTOR REPLICATION FACTOR

	031002
	extendedDelayedDescriptorReplicationFactor
	EXTENDED DELAYED DESCRIPTOR REPLICATION FACTOR

	031011
	delayedDescriptorAndDataRepetitionFactor
	DELAYED DESCRIPTOR AND DATA REPETITION FACTOR

	031012
	extendedDelayedDescriptorAndDataRepetitionFactor
	EXTENDED DELAYED DESCRIPTOR AND DATA REPETITION FACTOR

	031021
	associatedFieldSignificance
	ASSOCIATED FIELD SIGNIFICANCE

	031031
	dataPresentIndicator
	DATA PRESENT INDICATOR

	033002
	qualityInformation
	QUALITY INFORMATION

	033003
	qualityInformation
	QUALITY INFORMATION

	033005
	qualityInformationAwsData
	QUALITY INFORMATION (AWS DATA)

	033006
	internalMeasurementStatusInformationAws
	INTERNAL MEASUREMENT STATUS INFORMATION (AWS)

	033007
	perCentConfidence
	PER CENT CONFIDENCE

	033009
	relativeError
	RELATIVE ERROR

	033015
	dataQualityCheckIndicator
	DATA QUALITY CHECK INDICATOR

	033020
	qualityControlIndicationOfFollowingValue
	QUALITY CONTROL INDICATION OF FOLLOWING VALUE

	033021
	qualityOfFollowingValue
	QUALITY OF FOLLOWING VALUE

	033022
	qualityOfBuoySatelliteTransmission
	QUALITY OF BUOY SATELLITE TRANSMISSION

	033023
	qualityOfBuoyLocation
	QUALITY OF BUOY LOCATION

	033024
	stationElevationQualityMarkForMobileStations
	STATION ELEVATION QUALITY MARK (FOR MOBILE STATIONS)

	033025
	acarsInterpolatedValuesIndicator
	ACARS INTERPOLATED VALUES INDICATOR

	033026
	moistureQuality
	MOISTURE QUALITY

	033027
	locationQualityClassRangeOfRadiusOf66Confidence
	LOCATION QUALITY CLASS (RANGE OF RADIUS OF 66 % CONFIDENCE)

	033028
	snapshotOverallQuality
	SNAPSHOT OVERALL QUALITY

	033030
	scanLineStatusFlagsForAtovs
	SCAN LINE STATUS FLAGS FOR ATOVS

	033031
	scanLineQualityFlagsForAtovs
	SCAN LINE QUALITY FLAGS FOR ATOVS

	033032
	channelQualityFlagsForAtovs
	CHANNEL QUALITY FLAGS FOR ATOVS

	033033
	fieldOfViewQualityFlagsForAtovs
	FIELD OF VIEW QUALITY FLAGS FOR ATOVS

	033035
	qualityControl
	MANUAL/AUTOMATIC QUALITY CONTROL

	033036
	nominalConfidenceThreshold
	NOMINAL CONFIDENCE THRESHOLD

	033037
	windCorrelationError
	WIND CORRELATION ERROR

	033038
	qualityFlagsForGroundBasedGnssData
	QUALITY FLAGS FOR GROUND-BASED GNSS DATA

	033039
	radioOccultationDataQualityFlags
	QUALITY FLAGS FOR RADIO OCCULTATION DATA

	033040
	confidenceInterval
	CONFIDENCE INTERVAL

	033041
	attributeOfFollowingValue
	ATTRIBUTE OF FOLLOWING VALUE

	033042
	typeOfLimitRepresentedByFollowingValue
	TYPE OF LIMIT REPRESENTED BY FOLLOWING VALUE

	033043
	astConfidence
	AST CONFIDENCE

	033044
	asarQualityInformation
	ASAR QUALITY INFORMATION

	033045
	probabilityOfFollowingEvent
	PROBABILITY OF FOLLOWING EVENT

	033046
	conditionalProbability
	CONDITIONAL PROBABILITY OF FOLLOWING EVENT WITH RESPECT TO SPECIFIED CONDITIONING EVENT

	033047
	measurementConfidenceData
	MEASUREMENT CONFIDENCE DATA

	033048
	confidenceMeasureOfSarInversion
	CONFIDENCE MEASURE OF SAR INVERSION

	033049
	confidenceMeasureOfWindRetrieval
	CONFIDENCE MEASURE OF WIND RETRIEVAL

	033050
	globalGtsppQualityFlag
	GLOBAL GTSPP QUALITY FLAG

	033052
	sBandOceanRetrackingQuality
	S-BAND OCEAN RETRACKING QUALITY

	033053
	kuBandOceanRetrackingQuality
	KU BAND OCEAN RETRACKING QUALITY

	033060
	gqisflagqualIndividualIasiSystemQualityFlag
	GQISFLAGQUAL - INDIVIDUAL IASI-SYSTEM QUALITY FLAG

	033061
	gqisqualindexIndicatorForInstrumentNoisePerformanceContributionsFromSpectralAndRadiometricCalibration
	GQISQUALINDEX - INDICATOR FOR INSTRUMENT NOISE PERFORMANCE (CONTRIBUTIONS FROM SPECTRAL AND RADIOMETRIC CALIBRATION)

	033062
	gqisqualindexlocIndicatorForGeometricQualityIndex
	GQISQUALINDEXLOC - INDICATOR FOR GEOMETRIC QUALITY INDEX

	033063
	gqisqualindexradIndicatorForInstrumentNoisePerformanceContributionsFromRadiometricCalibration
	GQISQUALINDEXRAD - INDICATOR FOR INSTRUMENT NOISE PERFORMANCE (CONTRIBUTIONS FROM RADIOMETRIC CALIBRATION)

	033064
	gqisqualindexspectIndicatorForInstrumentNoisePerformanceContributionsFromSpectralCalibration
	GQISQUALINDEXSPECT - INDICATOR FOR INSTRUMENT NOISE PERFORMANCE (CONTRIBUTIONS FROM SPECTRAL CALIBRATION)

	033065
	gqissystecsondqualOutputOfSystemTecTechnicalExpertiseCentreQualityFunction
	GQISSYSTECSONDQUAL - OUTPUT OF SYSTEM TEC (TECHNICAL EXPERTISE CENTRE) QUALITY FUNCTION

	033070
	totalOzoneQuality
	TOTAL OZONE QUALITY

	033071
	profileOzoneQuality
	PROFILE OZONE QUALITY

	033072
	ozoneError
	OZONE ERROR

	033075
	scanLevelQualityFlags
	SCAN-LEVEL QUALITY FLAGS

	033076
	calibrationQualityFlags
	CALIBRATION QUALITY FLAGS

	033077
	fieldOfViewQualityFlags
	FIELD-OF-VIEW QUALITY FLAGS

	033078
	geolocationQuality
	GEOLOCATION QUALITY

	033079
	granuleLevelQualityFlags
	GRANULE LEVEL QUALITY FLAGS

	033080
	scanLevelQualityFlags
	SCAN LEVEL QUALITY FLAGS

	033081
	channelDataQualityFlags
	CHANNEL DATA QUALITY FLAGS

	033082
	geolocationQualityFlags
	GEOLOCATION QUALITY FLAGS

	033083
	radianceDataQualityFlags
	RADIANCE DATA QUALITY FLAGS

	035000
	fmAndRegionalCodeNumber
	FM AND REGIONAL CODE NUMBER

	035001
	timeFrameForMonitoring
	TIME-FRAME FOR MONITORING

	035011
	numberOfReportsActuallyReceived
	NUMBER OF REPORTS ACTUALLY RECEIVED

	035021
	bulletinBeingMonitoredTtaaii
	BULLETIN BEING MONITORED (TTAAII)

	035022
	bulletinBeingMonitoredYygggg
	BULLETIN BEING MONITORED (YYGGGG)

	035023
	bulletinBeingMonitoredCccc
	BULLETIN BEING MONITORED (CCCC)

	035024
	bulletinBeingMonitoredBbb
	BULLETIN BEING MONITORED (BBB)

	035030
	discrepanciesInAvailabilityOfExpectedData
	DISCREPANCIES IN THE AVAILABILITY OF EXPECTED DATA

	035031
	qualifierOnMonitoringResults
	QUALIFIER ON MONITORING RESULTS

	035032
	causeOfMissingData
	CAUSE OF MISSING DATA

	035033
	observationAndCollectionDeficiencies
	OBSERVATION AND COLLECTION DEFICIENCIES

	035034
	statisticalTrendsForAvailabilityOfDataDuringSurveyPeriods
	STATISTICAL TRENDS FOR AVAILABILITY OF DATA (DURING THE SURVEY PERIOD(S))

	035035
	reasonForTermination
	REASON FOR TERMINATION

	040001
	surfaceSoilMoistureMs
	SURFACE SOIL MOISTURE (MS)

	040002
	estimatedErrorInSurfaceSoilMoisture
	ESTIMATED ERROR IN SURFACE SOIL MOISTURE

	040003
	meanSurfaceSoilMoisture
	MEAN SURFACE SOIL MOISTURE

	040004
	rainFallDetection
	RAIN FALL DETECTION

	040005
	soilMoistureCorrectionFlag
	SOIL MOISTURE CORRECTION FLAG

	040006
	soilMoistureProcessingFlag
	SOIL MOISTURE PROCESSING FLAG

	040007
	soilMoistureQuality
	SOIL MOISTURE QUALITY

	040008
	frozenLandSurfaceFraction
	FROZEN LAND SURFACE FRACTION

	040009
	inundationAndWetlandFraction
	INUNDATION AND WETLAND FRACTION

	040010
	topographicComplexity
	TOPOGRAPHIC COMPLEXITY

	040011
	interpolationFlag
	INTERPOLATION FLAG

	040012
	radiometerDataQualityFlag
	RADIOMETER DATA QUALITY FLAG

	040013
	radiometerBrightnessTemperatureInterpretationFlag
	RADIOMETER BRIGHTNESS TEMPERATURE INTERPRETATION FLAG

	040014
	highFrequencyFluctuationsOfSeaSurfaceTopographyCorrection
	HIGH-FREQUENCY FLUCTUATIONS OF THE SEA-SURFACE TOPOGRAPHY CORRECTION

	040015
	normalisedDifferentialVegetationIndexNdvi
	NORMALISED DIFFERENTIAL VEGETATION INDEX (NDVI)

	040016
	residualRmsInBand
	RESIDUAL RMS IN BAND

	040017
	nonNormalisedPrincipalComponentScore
	NON-NORMALISED PRINCIPAL COMPONENT SCORE

	040018
	averageOfImagerMeasurements
	GIACAVGIMAGIIS - AVERAGE OF IMAGER MEASUREMENTS

	040019
	giacvarimagiisVarianceOfImagerMeasurements
	GIACVARIMAGIIS - VARIANCE OF IMAGER MEASUREMENTS

	040020
	gqisflagqualdetailedQualityFlagForSystem
	GQISFLAGQUALDETAILED - QUALITY FLAG FOR THE SYSTEM

	040021
	fractionOfWeightedAvhrrPixelInIasiFovCoveredWithSnowOrIce
	FRACTION OF WEIGHTED AVHRR PIXEL IN IASI FOV COVERED WITH SNOW/ICE

	040022
	numberOfMissingBadOrFailedAvhrrPixels
	"NUMBER OF MISSING, BAD OR FAILED AVHRR PIXELS"

	040023
	auxiliaryAltimeterStateFlags
	AUXILIARY ALTIMETER STATE FLAGS

	040024
	meteorologicalMapAvailability
	METEOROLOGICAL MAP AVAILABILITY

	040025
	interpolationFlagForMeanDiurnalTide
	INTERPOLATION FLAG FOR MEAN DIURNAL TIDE

	040026
	scoreQuantizationFactor
	SCORE QUANTIZATION FACTOR


· ANNEX TO PARAGRAPH 3.1.2 and 3.1.4
Draft template - for reference

	Data Field
	Element Name
	Descriptor
	Table B Scale
	Table B Ref.
	Table B Width
	Units
	Comments

	1
	WMO BLOCK NUMBER
	0 01 001
	0
	0
	7
	Numeric
	

	2
	WMO STATION NUMBER
	0 01 002
	0
	0
	10
	Numeric
	

	3
	LATITUDE (HIGH ACCURACY)
	0 05 001
	5
	-9000000
	25
	Degree
	1

	4
	LONGITUDE (HIGH ACCURACY)
	0 06 001
	5
	-18000000
	26
	Degree
	1

	5
	HEIGHT OF STATION
	0 07 001
	0
	-400
	15
	m
	

	6
	TYPE OF MEASURING EQUIPMENT USED
	0 02 003
	0
	0
	4
	Code Table
	

	7
	YEAR
	0 04 001
	0
	0
	12
	Day
	

	8
	MONTH
	0 04 002
	0
	0
	4
	Hour
	

	9
	DAY
	0 04 003
	0
	0
	6
	Minute
	

	10
	HOUR
	0 04 004
	0
	0
	5
	Hour
	

	11
	MINUTE
	0 04 005
	0
	0
	6
	Minute
	

	12
	SECOND
	0 04 006
	0
	0
	6
	Second
	

	13
	TIME SIGNIFICANCE
	0 08 021
	0
	0
	5
	Code Table
	

	14
	TIME PERIOD OR DISPLACEMENT
	0 04 026
	0
	-4096
	13
	Second
	

	15
	MEAN FREQUENCY
	0 02 121
	-8
	0
	7
	Hz
	


Replicated elements:

	Data Field
	Element Name
	Descriptor
	Table B Scale
	Table B Ref.
	Table B Width
	Units
	Comments

	16
	HEIGHT
	0 07 007
	0
	-1000
	17
	m
	

	17
	U-COMPONENT
	0 11 003
	1
	-4096
	13
	ms-1
	

	18
	UNCERTAINTY IN U-COMPONENT
	Tbd
	Tbd
	Tbd
	Tbd
	ms-1
	NEW

	19
	V-COMPONENT
	0 11 004
	1
	-4096
	13
	ms-1
	

	20
	UNCERTAINTY IN V-COMPONENT
	Tbd
	Tbd
	Tbd
	Tbd
	ms-1
	 NEW

	21
	W-COMPONENT
	0 11 006
	2
	-4096
	13
	ms-1
	

	22
	UNCERTAINTY IN W-COMPONENT
	Tbd
	Tbd
	Tbd
	Tbd
	ms-1
	NEW

	23
	VERTICAL RESOLUTION
	Tbd
	Tbd
	Tbd
	Tbd
	m
	NEW


· ANNEX TO PARAGRAPH 3.1.3
Samples of visualizing BUFR with CREX - for reference

[Visualized CREX]

CREX++

T0002171700 A000002 P00000000 U00 S001 Y20120501 H0000
301001 302001 V++

II99 iii999 P10130 Pmsl10251 ppp0101 a01++

7777

[CREX template for manual reporting]

CREX++

T0002171700 A000002 P00000000 U00 S001 Y20120501 H0000
301001 302001 V++

IIxx iiixxx Pxxxxx Pmslxxxxx pppxxxx axx++

7777

	TABLE REFERENCE
	ELEMENT NAME
	Indicator

or
Short name
	BUFR
	CREX

	F X Y
	
	
	UNIT
	SCALE
	REFERENCE VALUE
	DATA

WIDTH
(bits)
	UNIT
	SCALE
	DATA
 WIDTH

(characters)

	0 01 001
	WMO block number 
	II
	Numeric
	0
	0
	7
	Numeric
	0
	2

	0 01 002
	WMO station number 
	iii
	Numeric
	0
	0
	10
	Numeric
	0
	3

	0 10 004
	Pressure
	P
	Pa 
	–1
	0
	14
	Pa
	–1
	5

	0 10 051
	Pressure reduced to mean sea level 
	Pmsl
	Pa
	–1
	0
	14
	Pa
	–1
	5

	0 10 061
	3 hour pressure change
	ppp
	Pa    
	–1
	–500
	10
	Pa
	–1
	4

	0 10 063
	Characteristic of pressure tendency 
	a
	Code table
	0
	0
	4
	Code table
	0
	2


· ANNEX TO PARAGRAPH 3.2.1
Validate a new template:
TM 307092 - BUFR template for surface observations from n-minute period
	
	
	
	Unit, scale

	3 01 089
	
	National station identification
	

	
	0 01 101
	State identifier (1)
	Code table, 0

	
	0 01 102
	National station number (1)
	Numeric, 0

	3 01 090
	
	Fixed surface station identification; time, horizontal and vertical co-ordinates
	

	
	3 01 004
	Surface station identification
	

	
	
	WMO block number
	Numeric, 0

	
	
	WMO station number
	Numeric, 0

	
	
	Station or site name
	CCITT IA5, 0

	
	
	Type of station
	Code table, 0

	
	3 01 011
	Year(2)
	Year, 0

	
	
	Month(2)
	Month, 0

	
	
	Day(2)
	Day, 0

	
	3 01 012
	Hour(2)
	Hour, 0

	
	
	Minute(2)
	Minute, 0

	
	3 01 021
	Latitude (high accuracy)
	Degree, 5

	
	
	Longitude (high accuracy)
	Degree, 5

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

	
	0 07 031
	Height of barometer above mean sea level 
	m, 1

	0 08 010
	
	Surface qualifier (for temperature data)
	Code table, 0

	3 01 091
	
	Surface station instrumentation
	

	
	0 02 180
	Main present weather detecting system
	Code table, 0

	
	0 02 181
	Supplementary present weather sensor
	Flag table, 0

	
	0 02 182
	Visibility measurement system
	Code table, 0

	
	0 02 183
	Cloud detection system
	Code table, 0

	
	0 02 184
	Type of lightning detection sensor
	Code table, 0

	
	0 02 179
	Type of sky condition algorithm 
	Code table, 0

	
	0 02 186
	Capability to detect precipitation phenomena
	Flag table, 0

	
	0 02 187
	Capability to detect other weather phenomena
	Flag table, 0

	
	0 02 188
	Capability to detect obscuration
	Flag table, 0

	
	0 02 189
	Capability to discriminate lightning strikes
	Flag table, 0

	0 04 015
	
	Time increment (=  - n  minutes)
	Minute, 0

	0 04 065
	
	Short time increment ( = 1 minute)  
	Minute, 0

	1 32 000
	
	Delayed replication of 32 descriptors  
	

	0 31 001
	
	Delayed descriptor replication factor (= n)
	Numeric, 0

	0 10 004
	
	Pressure
	Pa,  –1

	1 02 000
	
	Delayed replication of 2 descriptors  
	

	0 31 001
	
	Delayed descriptor replication factor 
	Numeric, 0

	3 02 070
	
	Wind data 
	

	
	0 07 032
	Height of sensor above local ground
	m, 2

	
	0  07 033
	 Height of sensor above water surface
	m, 1

	
	0 11 001
	Wind direction
	Degree true, 0

	
	0 11 002
	Wind speed
	m s-1, 1

	
	0 11 043
	Maximum wind gust direction
	Degree true, 0

	
	0 11 041
	Maximum wind gust speed 
	m s-1, 1

	
	0 11 016
	Extreme counterclockwise wind direction of a variable wind
	Degree true, 0

	
	0 11 017
	Extreme clockwise wind direction of a variable wind
	Degree true, 0

	3 02 072
	
	Temperature and humidity data
	

	
	0 07 032
	Height of sensor above local ground
	m, 2

	
	0  07 033
	 Height of sensor above water surface
	m, 1

	
	0 12 101
	Temperature/Air-temperature (scale 2) 
	K, 2

	
	0 12 103
	Dew-point temperature  (scale 2)
	K, 2

	
	0 13 003
	Relative humidity
	%, 0

	1 03 000
	
	Delayed replication of 3 descriptors  
	

	0 31 001
	
	Delayed descriptor replication factor 
	Numeric, 0

	0 07 032
	
	Height of sensor above local ground (6)
	m, 2

	0 08 010
	
	Surface qualifier 
	Code table, 0

	0 12 120
	
	Ground temperature
	K, 2

	0 07 032
	
	Height of sensor above local ground
(set to missing to cancel the previous value)
	m, 2

	0 08 010
	
	Surface qualifier 
(set to missing to cancel the previous value)
	Code table, 0

	1 03 000
	
	Delayed replication of 3 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	1 01 005
	
	Replicate 1 descriptor five times
	

	3 07 063
	0 07 061
	Depth below land surface    
	m, 2

	
	0 12 130
	Soil temperature (scale 2)
	K, 2

	0 07 061
	
	Depth below land surface 
(set to missing to cancel the previous value)   
	m, 2

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 069
	
	Visibility data
	

	
	0 07 032
	Height of sensor above local ground
	m, 2

	
	0  07 033
	Height of sensor above water surface
	m, 1

	
	0 33 041
	Attribute of following value
	Code table, 0

	
	0 20 001
	Horizontal visibility
	m, –1

	0 07 032
	
	Height of sensor above local ground
(set to missing to cancel the previous value)
	m, 2

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

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 073
	
	Cloud data
	

	
	0 20 010
	Cloud cover (total)
	%, 0

	
	1 05 004
	Replicate 5 descriptors four times
	

	
	0 08 002
	Vertical significance
	Code table, 0

	
	0 20 011
	Cloud amount
	Code table, 0

	
	0 20 012
	Cloud type
	Code table, 0

	
	0 33 041
	Attribute of following value
	Code table, 0

	
	0 20 013
	Height of base of cloud
	m,  –1

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 076
	
	Precipitation, obscuration and other phenomena
	

	
	0 20 021
	Type of precipitation
	Flag table, 0

	
	0 20 022
	Character of precipitation
	Code table, 0

	
	0 26 020 
	Duration of precipitation(3)
	Minute, 0

	
	0 20 023
	Other weather phenomena
	Flag table, 0

	
	0 20 024
	Intensity of phenomena
	Code table, 0

	
	0 20 025
	Obscuration
	Flag table, 0

	
	0 20 026
	Character of obscuration
	Code table, 0

	1 02 000
	
	Delayed replication of 2 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	0 13 155
	
	Intensity of precipitation
	kgm-2s-1, 4

	0 13 058
	
	Size of precipitation element
	m, 4

	
	
	(end of the replicated sequence)
	

	1 02 000
	
	Delayed replication of 2 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	0 20 031
	
	Ice deposit (thickness)
	m, 2

	0 20 032
	
	Rate of ice accretion
	Code table, 0

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 078
	
	State of ground and snow depth measurement
	

	
	0 02 176
	Method of state of ground measurement
	Code table, 0

	
	0 20 062
	State of ground (with or without snow)
	Code table, 0

	
	0 02 177
	Method of snow depth measurement
	Code table, 0

	
	0 13 013
	Total snow depth
	m, 2

	1 02 000
	
	Delayed replication of 2 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 079
	
	Precipitation measurement
	

	
	0 07 032
	Height of sensor above local ground
	m, 2

	
	0 02 175
	Method of precipitation measurement
	Code table, 0

	
	0 02 178
	Method of liquid water content measurement of 
precipitation
	Code table, 0

	
	0 04 025
	Time period  (=  - n minutes)
	Minute, 0

	
	0 13 011
	Total precipitation / total water equivalent of snow 
	kg m-2, 1

	0 07 032
	
	Height of sensor above local ground
(set to missing to cancel the previous value)
	m, 2

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 080
	
	Evaporation measurement
	

	
	0 02 185
	Method of evaporation measurement
	Code table, 0

	
	0 04 025
	Time period or displacement ( = - n minutes)
	Minute, 0

	
	0 13 033
	Evaporation /evapotranspiration
	kg m-2, 1

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 081
	
	Total sunshine data
	

	
	0 04 025
	Time period  (=  - n minutes)
	Minute, 0

	
	0 14 031
	Total sunshine
	Minute, 0

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 082
	
	Radiation data
	

	
	0 04 025
	Time period  (=  - n minutes)
	Minute, 0

	
	0 14 002
	Long-wave radiation, integrated over period specified
	J m-2,  -3

	
	0 14 004
	Short-wave radiation, integrated over period specified
	J m-2,  -3

	
	0 14 016
	Net radiation, integrated over period specified
	J m-2,  -4

	
	0 14 028
	Global solar radiation (high accuracy), 
 integrated over period specified
	J m-2,  -2

	
	0 14 029
	Diffuse solar radiation (high accuracy), 
 integrated over period specified
	J m-2,  -2

	
	0 14 030
	Direct solar radiation (high accuracy), 
 integrated over period specified
	J m-2,  -2

	1 02 000
	
	Delayed replication of 2 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	0 04 025
	
	Time period  (=  - n minutes)
	Minute

	0 13 059
	
	Number of flashes
	Numeric

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 083
	
	First order statistics of P, W, T, U data
	

	
	0 04 025
	Time period  (=  - n minutes)
	Minute, 0

	
	0 08 023
	First order statistics 
(= 9; best estimate of standard deviation) (4) 
	Code table, 0

	
	0 10 004
	Pressure
	Pa,  –1

	
	0 11 001
	Wind direction
	Degree true, 0

	
	0 11 002
	Wind speed
	m s-1, 1

	
	0 12 101
	Temperature/dry-bulb temperature (scale 2) 
	K, 2

	
	0 13 003
	Relative humidity
	%, 0

	
	0 08 023
	First order statistics (= missing value) 
	Code table, 0

	0 33 005
	
	Quality information (AWS data)
	Flag table, 0

	0 33 006
	
	Internal measurement status information (AWS)
	Code table, 0

	
	
	
	


Notes: 
1) 0 01 101 (WMO Member State identifier) and 0 01 102 (National AWS number) shall be used to identify a station within the national numbering system that is completely independent of the WMO international numbering system. The WMO international identification 0 01 001 (WMO block number) and 0 01 002 (WMO station number) shall be reported if available for the particular station.

2) The time identification refers to the end of the n-minute period.

3) Duration of precipitation (in minutes) represents number of minutes in which any precipitation was registered. 

4) Best estimate of standard deviation is counted out of a set of samples (signal measurements) recorded within the period specified; it should be reported as a missing value, if the measurements of the relevant element are not available from a part of the period specified by 0 04 025.  
5) If reporting nominal values is required, the template shall be supplemented with 3 07 093.
6) The height above local ground 0 07 032 referring to ground temperature shall be considered as a variable. After a snowfall, the sensor is placed at the top of the snow layer and the changed value of 0 07 032 shall indicate this procedure (total snow depth is reported in 0 13 013).
· ANNEX TO PARAGRAPH 3.2.2
· ANNEX TO PARAGRAPH 3.2.14
A. CREX template for SYNOP
	D 07 087
	
	
	“Instantaneous” parameters of sequence D 07 089
	

	
	
	
	Identification of surface station, date, horizontal and vertical coordinates
	     in CREX

	
	D 01 001
	B 01 001
	WMO block number
II
	Numeric, 0, 2

	
	
	B 01 002
	WMO station number
iii
	Numeric, 0, 3

	
	B 02 001
	
	Station type
(ix)
	Code table, 0, 1

	
	D 01 011
	B 04 001
	Year
	Year, 0, 4

	
	
	B 04 002
	Month
	Month, 0, 2

	
	
	B 04 003
	Day 
YY
	Day, 0, 2

	
	D 01 012
	B 04 004
	Hour
GG
	Hour, 0, 2

	
	
	B 04 005
	Minute
gg
	Minute, 0, 2

	
	D 01 023
	B 05 002
	Latitude (coarse accuracy)
	Degree, 2, 4

	
	
	B 06 002
	Longitude (coarse accuracy)
	Degree, 2, 5

	
	B 07 030
	
	Station altitude
	m, 1, 6

	
	B 07 031
	
	Barometer cistern altitude 
	m, 1, 6

	
	
	
	Pressure data
	

	
	D 02 001
	B 10 004
	Station pressure

PoPoPoPo
	Pa, –1, 5

	
	
	B 10 051
	Low sea-level pressure 

PPPP
	Pa, –1, 5

	
	
	B 10 061
	Three-hour pressure change

ppp
	Pa, –1, 4

	
	
	B 10 063
	Characteristic of pressure tendency 
a
	Code table, 0, 2

	
	B 10 062                                                                                                          
	
	24-hour pressure change

P24P24P24
	Pa, –1, 4

	
	B 07 004
	
	Pressure (standard level)

a3
        = 925, 850, 700, hPa

        = missing for low-level stations
	Pa, –1, 5

	
	B 10 009
	
	Geopotential height of standard level
hhh
        = missing for low-level stations
	mgp, 0, 5

	
	
	
	Temperature and humidity 
	

	
	B 07 032
	
	Height of sensors
(for temperature measurement)
	m, 2, 5

	
	B 12 101
	
	Dry bulb temperature

snTTT
	°C, 2, 4

	
	B 12 103
	
	Dew point

snTdTdTd
	°C, 2, 4

	
	B 13 003
	
	Relative Humidity
	%, 0, 3

	
	B 07 032
	
	Height of sensors
       (set to missing to cancel the previous value)
	m, 2, 5

	
	
	
	Visibility  
	

	
	B 20 001
	
	Horizontal visibility

VV 
	m, –1, 4

	
	
	
	Cloud data
	

	
	D 02 004
	B 20 010
	Cloud cover (total)

N
If N = 9, then B 20 010 = 113
If N = /, then B 20 010 = /// 
	%, 0, 3

	
	
	B 08 002
	Vertical significance (surface observation) 

If CL are observed then B 08 002 = 07 (low clouds),
If CL are not observed and CM are observed,
                 then B 08 002 = 08 (medium clouds),
If only CH are observed, B 08 002 = 0
If N = 9, then B 08 002 = 05
If N = 0, then B 08 002 = 62
If N = /, then B 08 002 = missing
	Code table, 0, 2

	
	
	B 20 011
	Extent of cloud cover (low or medium clouds)
Nh
If N = 0, then B 20 011 = 0,
If N = 9, then B 20 011 = 9,
If N = /, then B 20 011 = missing.
	Code table, 0, 2

	
	
	B 20 013
	Height of cloud base
h
If N = 0 or /, then B 20 013 = missing.
	m, –1, 4

	
	
	B 20 012
	Cloud type (low clouds)
CL
       B 20 012 = CL + 30

If N = 0, then B 20 012 = 30
If N = 9 or /, then B 20 012 = 62 
	Code table, 0, 2


	
	
	B 20 012
	Cloud type (medium clouds)
CM
       B 20 012 = CM + 20,

If N = 0, then B 20 012 = 20
If N = 9 or / or CM = /, then B 20 012 = 61
	Code table, 0, 2


	
	
	B 20 012
	Cloud type (high clouds)
CH
       0 20 012 = CH + 10,

If N = 0, then B 20 012 = 10,
If N = 9 or / or CH = /, then B 20 012 = 60.
	Code table, 0, 2

	
	R 01 000
	
	Delayed replication factor (of one of the following descriptors):
	

	
	D 02 005
	B 08 002
	Vertical significance (surface observation) 

For any layer of Cb, B 08 002 = 4, else:
In the first replication:            

If N = 9, then B 08 002 = 5,
If N = /, then B 08 002 = missing,
else B 08 002 = 1;
in other replications B 08 002 = 2, 3, 4.
	Code table, 0, 2


	
	
	B 20 011
	Extent of cloud cover

Ns
In the first replication:  

If N = /, then B 20 011 = missing,
else B 20 011 = Ns; 
in other replications B 20 011 = Ns.
	Code table, 0, 2

	
	
	B 20 012
	Cloud type

C
If N = 9 or /, then B 20 012 = missing,
else B 20 012 = C.
	Code table, 0, 2

	
	
	B 20 013
	Height of cloud base
 hshs
	m, -1, 4

	B 12 122
	

           TgTg                                 Transmitted at 06 UTC
	
	Ground minimum temperature of the preceding night     

           TgTg                                 Transmitted at 06 UTC
	

	D 07 088
	
	
	“Periodic” parameters of sequence  D 07 089
	

	
	
	
	Present and past weather 
	

	
	B 20 003
	
	Present weather

ww
	Code table, 0, 3

	
	B 04 024
	
	Time period or displacement
At 00, 06, 12, 18 UTC = - 6

At 03, 09, 15, 21 UTC = - 3
	Hour, 0, 4

	
	B 20 004
	
	Past weather (1)

W1
	Code table, 0, 2

	
	B 20 005
	
	Past weather (2)

W2
	Code table, 0, 2

	
	
	
	Evaporation
	

	
	B 04 024
	
	Time period or displacement

=  - 24
	Hour, 0, 4

	
	B 02 004
	
	Type of instrumentation for evaporation 
measurement or type of crop for which evapotranspiration is reported 
iE
	Code table, 0, 2

	
	B 13 033
	
	Evaporation/evapotranspiration
EEE

Transmitted at 06 UTC
	kg m-2, 1, 4

	
	
	
	Insolation
	

	
	R 02 002
	
	Replicate next 2 descriptors 2 times
	

	
	B 04 024
	
	Time period or displacement
In the first replication
= - 24,

In the second replication
= - 1
	Hour, 0, 4

	
	B 14 031
	
	Total sunshine
In the first replication

SSS

In the second replication
SS
Transmitted at 06 UTC
	Minute, 0, 4

	
	
	
	Precipitation 
	

	
	R 02 002
	
	Replicate next 2 descriptors 2 times
	

	
	B 04 024
	
	Time period or displacement

tR
	Hour, 0, 4

	
	B 13 011
	
	Total precipitation

RRR
 No precipitation = 0
 Trace    = - 0.1         
	kg m-2, 1, 5

Coded: -00001

	
	
	
	Extreme temperatures 
	

	
	B 07 032
	
	Height of sensors
(for measuring extreme temperatures in screen)
	m, 2, 5

	
	B 04 024
	
	Time period or displacement

=  - 12
	Hour, 0, 4

	
	B 12 111
	
	Maximum temperature at height and over period speciﬁed (screen)

snTxTxTx 

Transmitted at 06 and 18 UTC
	°C, 2, 4

	
	B 04 024
	
	Time period or displacement

=  - 12 
	Hour, 0, 4

	
	B 12 112
	
	Minimum temperature at height and over period speciﬁed (screen)

snTnTnTn

 Transmitted at 06 and 18 UTC
	 °C, 2, 4

	
	B 04 024
	
	Time period or displacement

=  - 12 
	Hour, 0, 4

	
	B 07 032
	
	Height of sensors
(for measuring ground minimum temperature)
	m, 2, 5

	
	B 12 112
	
	Minimum temperature at height and over period speciﬁed (ground)

TgTg

 Transmitted at 06 UTC
	 °C, 2, 4

	
	
	
	Wind data
	

	
	B 07 032
	
	Height of sensors (for wind measurement)
	m, 2, 5

	
	B 02 002
	
	Type of instruments for wind measurement
iw
	Flag table, 0, 2

	
	B 08 021
	
	Time significance

= 2 

(average over specified period)
	Code table, 0, 2

	
	B 04 025
	
	Time period or displacement

=  - 10
(or number of minutes after a significant change of wind, if any)
	Minute, 0, 4

	
	B 11 001
	
	Wind direction

dd
If dd = 00 (calm) or dd = 99 (variable), B 11 001 = 0. 
	Degrees true, 0, 3


	
	B 11 002
	
	Wind force

ff
	m s-1, 1, 4

	
	B 08 021
	
	Time significance
(set to missing to cancel the previous value)
	Code table, 0, 2


B. TEMPLATE PILOT (BUFR)

	
	
	
	
	
	
	(Sequence for representation of PILOT, PILOT SHIP and PILOT MOBIL observation type data with pressure as the vertical coordinate) 

	3
	09
	051
	3
	01
	110
	Identification of launch site and instrumentation for wind measurements

	
	
	
	3
	01
	113
	Date/time of launch

	
	
	
	3
	01
	114
	Horizontal and vertical coordinates of launch site

	
	
	
	1
	01
	000
	Delayedreplication of 1 descriptor

	
	
	
	0
	31
	002
	Extended delayed descriptor replication factor

	
	
	
	3
	03
	052
	Wind data at a height level

	
	
	
	1
	01
	000
	Delayedreplication of 1 descriptor

	
	
	
	0
	31
	001
	Delayeddescriptorreplication factor

	
	
	
	3
	03
	053
	Wind shear data at a height level


Remarque
Les messages PILOT provenant des radiosondages seront directement codés et échangés en BUFR. 

C. TEMPLATE PILOT (CREX) - validation necessary
	
	
	
	
	
	
	(Sequence for representation of PILOT en CREX en zone ASECNA

	D
	09
	071
	D
	01
	001
	Indicateur d’emplacement OMM de la station

	
	
	
	B
	02
	014
	Technique de poursuite

	
	
	
	B
	02
	003
	Type d’équipement 

	
	
	
	D
	01
	113
	Date/time of launch

	
	
	
	D
	01
	114
	Horizontal and vertical coordinates of launch site

	
	
	
	D 
	01
	023
	Latitude, longitude (faible précision)

	
	
	
	B
	07
	030
	Altitude du sol de la station

	
	
	
	B
	07
	007
	Altitude du lâcher du ballon

	
	
	
	R
	03
	000
	Delayedreplication of 1 descriptor

	
	
	
	B
	07
	009
	Altitude géopotentiel

	
	
	
	B     
	11
	001
	Direction du vent

	
	
	
	B
	11
	002
	Vitesse du vent


Remarque
· En zone ASECNA, tous les sondages PILOT sont exécutés et dépouillés en manuel ;

· Les données de vent de tous les niveaux de TOPs retenus seront dépouillées et transmises dans le message CREX y relatif ;

· Proposition de la séquence D 09 071 pour validation ;

D. TEMPLATE TEMP ASECNA (BUFR uniquement)

	
	
	
	
	
	
	(Sequence for representation of TEMP, TEMP SHIP and TEMP MOBIL observation type data) 

	3
	09
	052
	3
	01
	111
	Identification of launch site and instrumentation for P, T, U and wind measurements

	
	
	
	3
	01
	113
	Date/time of launch

	
	
	
	3
	01
	114
	Horizontal and vertical coordinates of launch site

	
	
	
	3
	02
	049
	Cloud information reported with vertical soundings

	
	
	
	0
	22
	043
	Sea water temperature

	
	
	
	1
	01
	000
	Delayedreplication of 1 descriptor

	
	
	
	0
	31
	002
	Extended delayed descriptor replication factor

	
	
	
	3
	03
	054
	Temperature, dew-point and wind data at a pressure level

	
	
	
	1
	01
	000
	Delayedreplication of 1 descriptor

	
	
	
	0
	31
	001
	Delayeddescriptorreplication factor

	
	
	
	3
	03
	051
	Wind shear data at a pressure level


E. TEMPLATE CLIMAT ASECNA

	Descripteurs
	Sequences De Descripteurs
	Nom De L’element

	F         X        Y
	
	

	
	
	(Valeurs mensuelles provenant d'une station terrestre)

	3       07    071
	3      01    090
	Identification de la station d'observation en surface, date et heure (voir note 1), coordonnées horizontales et verticales

	
	0      04    074
	Décalage dans le temps de courte durée (= UTC – heure standard locale) (voir note 1)

	
	0      04    023
	Moyennes mensuelles de la pression, de la température, des extrêmes de température et de la tension de vapeur : Période ( = nombre de jours dans le mois)

	
	0      08    023
	Statistiques de premier ordre = 4; valeur moyenne

	
	0      10    004
	Pression

	
	0      10    051
	Pression réduite au niveau moyen de la mer

	
	0      07    004
	Pression (surface isobare standard) (pour les stations situées en plaines = valeur manquante)

	
	0      10    009
	Altitude géopotentielle de la surface isobare standard (pour les stations situées en plaine = valeur manquante)

	
	0      07    032
	Hauteur du capteur au-dessus du sol (voir note 3)

	
	0      12    101
	Température/température du thermomètre sec

	
	0      02    051
	Indicateur destiné à préciser la méthode d'observation des températures extrêmes

	
	0      04    051
	Heure principale à laquelle la température maximale est relevée quotidiennement

	
	0      12    118
	Température maximale à une hauteur déterminée, au cours des 24 heures précédentes

	
	0      04    052
	Heure principale à laquelle la température minimale est relevée quotidiennement

	
	0      12    019
	Température minimale à une hauteur déterminée, au cours des 24 heures précédentes

	
	0      13    004
	Tension de vapeur

	
	0      08    023
	Statistiques de premier ordre (= 63; Valeur manquante)

	
	0      12    151
	Écart-type de la température moyenne journalière

	
	0      07    032
	Hauteur du capteur au-dessus du sol (indiquée comme valeur manquante pour omettre la valeur précédente)

	
	1      02    005
	Répéter 2 descripteurs 5 fois

	
	0      08    050
	Identificateur pour le nombre de valeurs manquantes dans le calcul des statistiques

= 1 (pression)

= 2 (température)

= 4 (tension de vapeur)

= 7 (température maximale)

= 8 (température minimale

	
	0      08    020
	Nombre total de valeurs manquantes (jours)

	
	
	Durée d'insolation :

	
	0      14    032
	Insolation totale

	
	0      14    033
	Insolation totale

	
	0      08    050
	Identificateur pour le nombre de valeurs manquantes dans

le calcul des statistiques (= 6; durée d'insolation)

	
	0      08    020
	Nombre total de valeurs manquantes (jours)

	3      07   071
	
	Nombre de jours d’occurrence :

	(suite)
	1      02   018
	Répéter 2 descripteurs 18 fois

	
	0      08   052
	Condition pour laquelle le nombre de jours d’occurrence suit

	
	0      08   022
	Nombre total (jours)

	
	
	Occurrence de valeurs extrêmes de la température et de la vitesse du vent :

	
	0      07   032
	Hauteur du capteur au-dessus du sol (voir note 3)

	
	0      08   053
	Identificateur du jour d’occurrence = 0 (un jour seulement dans le mois); = 1 (plus d’un jour dans le mois)

	
	0      04   003
	Jour

	
	0      12   152
	Température moyenne journalière la plus élevée

	
	0      08   053
	Identificateur du jour d'occurrence = 0 (un jour seulement dans le mois); = 1 (plus d'un jour dans le mois)

	
	0      04   003
	Jour

	
	0      12   153
	Température moyenne journalière la plus basse

	
	0      08   053
	Identificateur du jour d'occurrence = 0 (un jour seulement dans le mois); = 1 (plus d'un jour dans le mois)

	
	0      04   003
	Jour

	
	0      08   023
	Statistiques de premier ordre ( = 2; valeur maximale)

	
	0      12   101
	Température/température du thermomètre sec

	
	0      08   053
	Identificateur du jour d'occurrence = 0 (un jour seulement dans le mois); = 1 (plus d'un jour dans le mois)

	
	0      04   003
	Jour

	
	0      08   023
	Statistiques de premier ordre (= 3; valeur minimale)

	
	0      12   101
	Température/température du thermomètre sec

	
	0      08   023
	Statistiques de premier ordre (= 63; valeur manquante)

	
	0      07   032
	Hauteur du capteur au-dessus du sol (voir note 3)

	
	0      02   002
	Type d'instrument pour la mesure du vent

	
	0      08   053
	Identificateur du jour d'occurrence = 0 (un jour seulement dans le mois); = 1 (plus d'un jour dans le mois)

	
	0      04   003
	Jour

	
	0      11   046
	Vitesse maximale du vent instantanée

	
	0      08   053
	Identificateur du jour d’occurrence (indiquée comme valeur

manquante pour omettre la valeur précédente)

	
	
	Précipitations :

	
	0     04   003
	Jour (= 1) (voir note 2)

	
	0     04   004
	Heure (= 6) (voir note 2)

	
	0     04   023
	Période (= nombre de jours dans le mois) (voir note 2)

	
	0     13   060
	Précipitations totales cumulées

	
	0     13   051
	Groupe de fréquence; précipitations

	
	0     04   053
	Nombre de jours avec précipitations égales ou supérieures à 1 mm

	
	0     08    050
	Identificateur pour le nombre de valeurs manquantes dans

le calcul des statistiques = 5 (précipitations)

	
	0     08   020
	Nombre total de valeurs manquantes (jours)


· ANNEX TO PARAGRAPH 3.2.3

Add new entries (the entries for Montenegro for pre-operational):
COMMON CODE TABLE C-1: Identification of originating/generating centres
	Code figure for F1F2
	Code figure for F3F3F3
	Octet 5 in Section 1

of GRIB Edition 1

Octet 6 in Section 1

of BUFR Edition 3
	

	248
	248
	248
	Montenegro (NMC)

	251
	251
	251
	Meteorological Cooperation Operational NWP (MetCoOp)


COMMON CODE TABLE C-11: Originating/generating centres
	CREX Edition 2

B 01 035

(5 characters)

and Group 3

in Section 1
	GRIB Edition 2

Octets 6-7 in Section 1

BUFR Edition 4

0 01 035 (16 bits)

and Octets 5-6 in Section 1
	

	00248
	248
	Montenegro (NMC)

	00251
	251
	Meteorological Cooperation Operational NWP (MetCoOp)


· ANNEX TO PARAGRAPH 3.2.4

Modify the name of 0 20 054:
True direction from which a phenomenon or clouds are moving or in which they are observed
Add a Note under Class 20:
0 20 054 (True direction of a phenomenon or clouds) shall be used to indicate true direction from which a phenomenon or clouds are moving or in which they are observed. 0 20 054 value 0 shall indicate "stationary or no clouds" or "observed at the station" whereas value 500 shall indicate "observed in all directions" and value 501 shall indicate "unknown or clouds invisible".

· ANNEX TO PARAGRAPH 3.2.5

Add sub-centres under 78:
REGION VI





78
Offenbach (RSMC)
010
POLARA (Polarimetric Radar Algorithms instance) 




064
Bundeswehr Geo Information Office (BGIO)




110
NowCast mobile (Lightning data)




221
Schleswig-Holstein, 





Traffic Operations Computing Centre (TOCC)




Kiel/Neumünster




222
Hamburg, TOCC Hamburg




223
Niedersachsen, TOCC Hannover 




225
Nordrhein-Westfalen, TOCC Kamen, Leverkusen




226
Hessen, TOCC Rüsselsheim




227
Rheinland-Pfalz, TOCC Koblenz




228
Baden-Württemberg, TOCC Ludwigsburg




229
Bayern, TOCC Freimannn




230
Saarland, TOCC Rohrbach




231
Bayern, Autobahn directorate Nordbayern




232
Brandenburg, TOCC Stolpe




233
Mecklenburg-Vorpommern, TOCC Malchow




234
Sachsen, TOCC Dresden




235
Sachsen-Anhalt, TOCC Halle




236
Thüringen, TOCC Erfurt




237
EasyWay - Meteotrans

· ANNEX TO PARAGRAPH 3.2.6

Add new entries:

COMMON CODE TABLE C-1: Identification of originating/generating centres
	Code figure for F1F2
	Code figure for F3F3F3
	Octet 5 in Section 1

of GRIB Edition 1

Octet 6 in Section 1

of BUFR Edition 3
	

	252
	252
	252
	Max Planck Institute for Meteorology (MPI-M)


COMMON CODE TABLE C-11: Originating/generating centres
	CREX Edition 2

B 01 035

(5 characters)

and Group 3

in Section 1
	GRIB Edition 2

Octets 6-7 in Section 1

BUFR Edition 4

0 01 035 (16 bits)

and Octets 5-6 in Section 1
	

	00252
	252
	Max Planck Institute for Meteorology (MPI-M)


· ANNEX TO PARAGRAPH 3.2.7

Validate a new descriptor:
Category 02 – Meteorological sequences common to surface data

	TABLE REFERENCE
	TABLE
REFERENCES
	ELEMENT DESCRIPTION

	F   X  Y
	
	

	
	
	Additional synoptical parameters

	3 02 067
	0 01 023
	Observation Sequence number
	

	
	0 04 025
	Time period or displacement
	Time period (=  0 minutes)

	
	0 02 177
	Method of snow depth measurement
	

	
	1 01 000
	Delayed replication of 1 descriptor
	

	
	0 31 001
	Delayed descriptor replication factor
	

	
	0 20 003
	Present weather
	

	
	1 02 000
	Delayed replication of 2 descriptors
	

	
	0 31 001
	Delayed descriptor replication factor
	

	
	0 05 021
	Bearing or azimuth
	

	
	0 20 001
	Horizontal visibility
	

	
	0 05 021
	Bearing or azimuth
	set to missing to cancel previous entry

	
	1 01 000
	Delayed replication of 1 descriptor
	

	
	0 31 000
	Short delayed descriptor replication factor
	

	
	3 02 056
	(Sea/water temperature)
	

	
	1 03 000
	Delayed replication of 3 descriptors
	

	
	0 31 000
	Short delayed descriptor replication factor
	

	
	0 33 041
	Attribute of following value
	

	
	0 20 058
	Visibility seawards from a coastal station
	

	
	0 22 061
	State of the sea
	

	
	1 01 000
	Delayed replication of 1 descriptor
	

	
	0 31 000
	Short delayed descriptor replication factor
	

	
	3 02 022
	(Wind waves)
	

	
	1 01 000
	Delayed replication of 1 descriptor
	

	
	0 31 001
	Delayed descriptor replication factor
	

	
	3 02 023
	(Swell waves)
	

	
	1 04 000
	Delayed replication of 4 descriptors
	

	
	0 31 001
	Delayed descriptor replication factor
	

	
	0 20 054
	True direction of a phenomenon or clouds
	

	
	0 20 137
	Evolution of Clouds
	

	
	0 20 012
	Cloud type
	

	
	0 20 090
	Special clouds
	

	
	1 03 000
	Delayed replication of 3 descriptors
	

	
	0 31 001
	Delayed descriptor replication factor
	

	
	0 20 054
	True direction of a phenomenon or clouds
	

	
	0 20 137
	Evolution of Clouds
	

	
	0 20 136
	Supplementary Cloud type
	

	
	0 04 025
	Time period or displacement
	Reference period of fresh fallen snow

	
	0 13 012
	Depth of fresh snow
	

	
	0 04 025
	Time period or displacement
	Time period in minutes ( =-60 )

	
	0 11 042
	Maximum wind speed (10-minute
mean wind)
	

	
	1 04 000
	Delayed replication of 4 descriptors
	

	
	0 31 001
	Delayed descriptor replication factor
	

	
	0 08 021
	Time significance
	= 30 (time of occurrence) or = 17 (start of phenomenon)

	
	0 04 025
	Time period or displacement
	Time displacement (=-xx )

	
	0 11 042
	Maximum wind speed (10-minute
mean wind)
	

	
	0 08 021
	Time significance
	set to missing to cancel previous entry

	
	1 15 000
	Delayed replication of 15 descriptors
	

	
	0 31 001
	Delayed descriptor replication factor
	

	
	0 08 021
	Time significance
	= 30 (time of occurrence) or = 17 (start of phenomenon)

	
	0 04 015
	Time increment
	Time increment (=-xx1 )

	
	0 08 021
	Time significance
	= 2 (time averaged)

	
	0 04 025
	Time period or displacement
	Time period  (=  - 10 minutes, or number of minutes after a significant change of wind)

	
	0 11 001
	Wind direction
	

	
	0 11 002
	Wind speed
	

	
	0 08 021
	Time significance
	=22 (time of occurrence of wind shift)

	
	0 04 015
	Time increment
	Time increment (=+xx2 )

	
	0 08 021
	Time significance
	= 2 (time averaged)

	
	0 04 025
	Time period or displacement
	Time period  (=  - 10 minutes, or number of minutes after a significant change of wind)

	
	0 11 001
	Wind direction
	

	
	0 11 002
	Wind speed
	

	
	0 08 021
	Time significance
	set to missing to cancel previous entry

	
	0 04 025
	Time period or displacement
	Time displacement (=  0 minutes)

	
	0 04 015
	Time increment
	Time increment (=+(xx1-xx2), non negative to reset the time to the actual time )

	
	1 03 000
	Delayed replication of 3 descriptors
	

	
	0 31 001
	Delayed descriptor replication factor
	

	
	0 04 025
	Time period or displacement
	Time period in minutes (=-xx i.e. from)

	
	0 04 025
	Time period or displacement
	Time period in minutes (=-xx i.e. to)

	
	0 20 003
	Present weather
	

	
	1 10 000
	Delayed replication of 10 descriptors
	

	
	0 31 001
	Delayed descriptor replication factor
	

	
	0 04 025
	Time period or displacement
	Time period in minutes (=-xx i.e. from)

	
	0 04 025
	Time period or displacement
	Time period in minutes (=-xx i.e. to)

	
	0 05 021
	Bearing or azimuth
	

	
	0 05 021
	Bearing or azimuth
	

	
	0 20 054
	True direction of a phenomenon or clouds
	

	
	0 20 024
	Intensity of phenomena
	

	
	0 20 025
	Obscuration
	

	
	0 20 026
	Character of obscuration
	

	
	0 20 027
	Phenomena occurrence
	

	
	0 20 063
	Special phenomena
	


And in Template Form:

	3 02 067
	
	
	Additional synoptical parameters
	
	

	
	0 01 023
	
	Observation Sequence number
	
	Numeric, 0

	
	
	
	Additional “instantaneous” data
	
	

	
	0 04 025
	
	Time period  (=  0 minutes)
	
	Minute, 0

	
	0 02 177
	
	Method of snow depth measurement

0      Manual observation

1      Ultrasonic method

2      Video camera method

3-13 Reserved

14    Others

15    Missing value
	
	Code table, 0

	
	
	
	Additional present weather
	
	

	
	1 01 000
	
	Delayed replication of 1 descriptor
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	
	Numeric, 0

	
	0 20 003
	
	Present weather                                  
	960ww

961ww
	Code table, 0

	
	
	
	Visibility in different directions
	
	

	
	1 02 000
	
	Delayed replication of 2 descriptors
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	
	Numeric, 0

	
	0 05 021
	
	Bearing or azimuth
	981VV-988VV
	Degreetrue, 0

	
	0 20 001
	
	Horizontal visibility                                 
	VV
	m,  –1

	
	0 05 021
	
	Bearing or azimuth (=set to missing to cancel previous entry)
	
	Degreetrue, 0

	
	
	
	Sea data 

(Observations from a coastal station)
	
	

	
	1 01 000
	
	Delayed replication of 1 descriptor
	
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	
	Numeric, 0

	
	3 02 056
	
	Sea surface temperature, method of measurement, and depth below sea surface
	
	

	
	
	0 02 038
	Method of sea/water temperature measurement
	
	Code table, 0

	
	
	0 07 063
	Depth below sea/water surface 

(for sea surface temperature measurement)
	
	m, 2

	
	
	0 22 043
	Sea/water temperature               
	222.. 
0sTwTwTw
	K, 2

	
	
	0 07 063
	Depth below sea/water surface (set to missing to cancel the previous value)
	
	m, 2

	
	1 03 000
	
	Delayed replication of 3 descriptors
	
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	
	Numeric, 0

	
	0 33 041
	
	Attribute of following value
	
	Code tabel, 0

	
	0 20 058
	
	Visibility seawards from a coastal station
	980VsVs
	m,-1

	
	0 22 061
	
	State of the sea
	924SVs
	Code table, 0

	
	1 01 000
	
	Delayed replication of 1 descriptor
	
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	
	Numeric, 0

	
	3 02 022
	
	Wind waves
	
	

	
	
	0 22 002
	Direction of wind waves
	
	Degreetrue, 0

	
	
	0 22 012
	Period of wind waves                        
	222.. 2PwPw
	s, 0

	
	
	0 22 022
	Height of wind waves                        
	HwHw
	m, 1

	
	1 01 000
	
	Delayed replication of 1 descriptor
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	
	Numeric, 0

	
	3 02 023
	
	Swell waves
	
	

	
	
	0 22 003
	Direction of swell waves
	222.. 3dw1dw1 dw2dw2
	Degreetrue, 0

	
	
	0 22 013
	Period of swell waves                        
	4Pw1Pw1, 5Pw2Pw2
	s, 0

	
	
	0 22 023
	Height of swell waves                        
	Hw1Hw1, Hw2Hw2
	m, 1

	
	
	
	Clouds 
	941CDp, 943CLDp
	

	
	1 04 000
	
	Delayed replication of 4 descriptors
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	
	Numeric, 0

	
	0 20 054
	
	True direction from which a phenomenon or clouds are moving                                  
	Da, Dp 
	Degreetrue, 0

	
	0 20 137
	
	Evolution of Clouds
	940Cn3
	Code table, 0

	
	0 20 012
	
	Cloud type (C)                                         
	941CDp, 943CLDp
	Code table, 0

	
	0 20 090
	
	Special clouds
	993CSDa
	Code table, 0

	
	1 03 000
	
	Delayed replication of 3 descriptors
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	
	Numeric, 0

	
	0 20 054
	
	True direction from which a phenomenon or clouds are moving                                  
	Da 
	Degreetrue, 0

	
	0 20 137
	
	Evolution of Clouds
	n3, n4 
	Code table, 0

	
	0 20 136
	
	Supplementary Cloud type
	948C0Da, 949CaDa, 950Nmn3,
951Nvn4
	Code table, 0

	
	
	
	
	
	

	
	
	
	Additional “period” data
	
	

	
	0 04 025
	
	Time period in minutes ( = reference period of fresh fallen snow )
	
	Minute, 0

	
	0 13 012
	
	Depth of fresh snow
	
	m, 2

	
	
	
	Additional wind data
	
	

	
	0 04 025
	
	Time period in minutes ( =-60 )
	
	Minute, 0

	
	0 11 042
	
	Maximum wind gust speed (10 min mean wind)                                               
	912ff
	m s-1, 1

	
	
	
	902tt 912ff .. mandatory ff>=18
	
	

	
	1 04 000
	
	Delayed replication of 4 descriptors
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	
	Numeric, 0

	
	0 08 021
	
	Time significance (=30 time of occurrence or =17 start of phenomenon)
	
	Code table, 0

	
	0 04 025
	
	Time displacement (=-xx )
	902tt
	Minute, 0

	
	0 11 042
	
	Maximum wind gust speed (10 min mean wind)                                               
	912ff
	m s-1, 1

	
	0 08 021
	
	Time significance (=set to missing to cancel previous entry)
	
	Code table, 0

	
	
	
	Significant change in wind speed and/or direction
	e.g. 913ff 

904tt 913ff 
	

	
	1 15 000
	
	Delayed replication of 15 descriptors
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	
	Numeric, 0

	
	0 08 021
	
	Time significance (=30 time of occurrence or =17 start of phenomenon)
	
	Code table, 0

	
	0 04 015
	
	Time increment (=-xx1 )
	
	Minute, 0

	
	0 08 021
	
	Time significance (= 2 (time averaged))
	
	Code table, 0

	
	0 04 025
	
	Time period  (=  - 10 minutes, or number of minutes after a significant change of wind)
	
	Minute, 0

	
	0 11 001
	
	Wind direction                                        
	915dd
	Degreetrue, 0

	
	0 11 002
	
	Wind speed                                            
	913ff
	m s-1, 1

	
	0 08 021
	
	Time significance (=22 time of occurrence of wind shift)
	
	Code table, 0

	
	0 04 015
	
	Time increment (=+xx2 )
	
	Minute, 0

	
	0 08 021
	
	Time significance (= 2 (time averaged))
	
	Code table, 0

	
	0 04 025
	
	Time period  (=  - 10 minutes, or number of minutes after a significant change of wind)
	
	Minute, 0

	
	0 11 001
	
	Wind direction                                        
	915dd
	Degreetrue, 0

	
	0 11 002
	
	Wind speed                                            
	913ff
	m s-1, 1

	
	0 08 021
	
	Time significance (=set to missing to cancel previous entry)
	
	Code table, 0

	
	0 04 025
	
	Time displacement (=  0 minutes)
	
	Minute, 0

	
	0 04 015
	
	Time increment (=+(xx1-xx2), non negative to reset the time to the actual time )
	
	Minute, 0

	
	
	
	Additional weather
	
	

	
	1 03 000
	
	Delayed replication of 3 descriptors
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	
	Numeric, 0

	
	0 04 025
	
	Time period in minutes (=-xx i.e. from)
	
	Minute, 0

	
	0 04 025
	
	Time period in minutes (=-xx i.e. to)
	
	Minute, 0

	
	0 20 003
	
	Present weather                                  
	962ww, 963w1w1,

964ww,

965w1w1,

966ww,

967w1w1
	Code table, 0

	
	
	
	Additional 9SpSpspsp groups 
	
	

	
	1 10 000
	
	Delayed replication of 10 descriptors
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	
	Numeric, 0

	
	0 04 025
	
	Time period in minutes (=-xx i.e. from)
	
	Minute, 0

	
	0 04 025
	
	Time period in minutes (=-xx i.e. to)
	
	Minute, 0

	
	0 05 021
	
	Bearing or azimuth *
	Da, Dp 
	Degreetrue, 0

	
	0 05 021
	
	Bearing or azimuth *
	Da, Dp 
	Degreetrue, 0

	
	0 20 054
	
	True direction from which a phenomenon or clouds are moving                                  
	Da, Dp 
	Degreetrue, 0

	
	0 20 024
	
	Intensity of phenomena 

(1= Light, 2 = Moderate, 3 = Heavy, 4 = Violent, 5 = Severe)
	
	Code table, 0

	
	0 20 025
	
	Obscuration                 
	
	Flag table, 0

	
	0 20 026
	
	Character of obscuration 
	
	Code table, 0

	
	0 20 027
	
	Phenomenon occurrence 
	
	Flag table, 0

	
	0 20 063
	
	Special phenomena
	
	Code table, 0


· ANNEX TO PARAGRAPH 3.2.8

To be finalized for validation - for reference
The following has been taken from existing BUFR descriptors, the ones highlighted in blue will require changes to the existing code tables. Any new descriptors are indicated in red. 

PART 1 - Raw data template  
Desciptor D   Descriptor B   
Element  
Unit
scale   ref value
data width (bits)
Comments

3 01 001
0 01 001
WMO BLOCK NUMBER
NUMERIC
0
0
7


0 01 002
WMO STATION NUMBER
NUMERIC
0
0
10

3 01 021
0 05 001
LATITUDE (HIGH ACCURACY)  DEGREE 5
-9000000
15


0 06 001 
LATITUDE INCREMENT (HIGH ACCURACY) 
DEGREE 
5 
-9000000 
15


0 07 001 
HEIGHT OF STATION
M
0
-400
15

3 01 011
0 04 001 
YEAR
YEAR
0 
0 
12


0 04 002 
MONTH 
MONTH
0 
0 
4


0 04 003 
DAY
DAY 
0 
0 
6

3 01 013
0 04 004
HOUR
HOUR
0
0 
5


0 04 005 
MINUTE 
MINUTE 
0 
0 
6


0 04 006  
 SECONDS
SECONDS
0
0
6


0 08 021
TIME SIGNIFICANCE
CODE TABLE  0
0
5                    2 = Time average


0 04 026
TIME PERIOD OR DISPLACEMENT   MINUTE   0   -4096   13                      see note 2


0 02 121
MEAN FREQUENCY
HZ
-8
0
7                       see note 3


Vertical Offset angle
DEGREES

                         SEE NOTE 1



LIDAR Instrument type
CCITT IA5
0
0
64

Instrument Software version
CCITT IA5
0
0
96

Processing software version
CCITT IA5
0
0
96

Range

M



Field of view

RADIANS


Divergence

RADIANS

Replication based on number of wavelengths – n=1 – 16 – is separate descriptor (number of wavelengths also required??)


Wavelength

METERS


Pulse Duration

SECONDS

Replication based on number of detectors – n=1 – 32 – is separate descriptor (number of detectors also required??)


Receiving wavelength
METERS


Polarity

BOOLEAN


Detector

BOOLEAN

Replication details – this is standard for most messages containing multiple data

1 01 000
Delayed Replication of 1 descriptor - 1 XX YYY this ignores the first replication.

0 31 002
Extended delayed descriptor replication factor  (Numeric)

0 07 007 
HEIGHT 





M 

0 
-1000 

17
See note 4

Overlap function

Energy per pulse



Pulse Repetition Rate
 
0 21 xxx
ATTENUATED LIDAR BACKSCATTER 

M-1 SR-1  
2
-10000000
25
See note 5



NEW DESCRIPTOR REQUIREMENTS

Vertical Offset angle
- Angle between zenith and instrument.  Ceilometers are offset from vertical to prevent specular reflection from ice clouds – 

Typical value - 4.0
Range – 0.1 – 10.0?

LIDAR Instrument type - Character field?  Or id, for example 0=LD40, 1=CT25k, 2=CL31, 3=CT75k, 4=CL51, 5=CHM15k, 6=Nimbus, etc

This would be best as a character field to allow the easy expansion of new instruments

Typical value – CHM15K
Range – 10 Characters?

Instrument Software version - Version number of manufacturers firmware used at instrument.

Typical value – CHM15K
Range – 10 Characters?

Could we use 0 25 061 ??? and incorporate into below
Processing software version - Version number of processing software used to create BUFR file
Could we use 0 25 061 ??? and incorporate into above
Range - Should this be a profile of n elements long describing the height of each observation?  Or simply two variables, n gates and gate width dz
Field of view - Angle viewable by instrument

Divergence - Angular extent of the beam
Replication based on number of wavelengths – n=1 – 16 – is separate descriptor (number of wavelengths also required??)

Wavelength - Wavelength of the emitted pulse
Pulse Duration - Length of time pulse is emitted for
Replication based on number of detectors – n=1 – 32 – is separate descriptor (number of detectors also required??)

Receiving wavelength - 

Polarity - 

Detector - Only photovoltaic or photoncount, so could just be boolean, i.e photoncount = true, photovoltaic = false
DATA VALUES

Overlap function
Energy per pulse


Pulse Repetition Rate

 
0 21 xxx
ATTENUATED LIDAR BACKSCATTER 

M-1 SR-1  
2
-10000000
25
See note 5
PART 2 - Common active sensing product data template – (condensed version to be standardised with Wind Profiler data) 

A Table D descriptor would assigned for the whole template (3 xx xxx)  known as the ‘common active sensing product data template) which would also be used to record the meta data for LIDARNET.

Desciptor D   Descriptor B   
Element  
Unit
scale   ref value
data width (bits)
Comments

3 01 001
0 01 001
WMO BLOCK NUMBER
NUMERIC
0
0
7


0 01 002
WMO STATION NUMBER
NUMERIC
0
0
10

3 01 021
0 05 001 
LATITUDE (HIGH ACCURACY) 


DEGREE 
5 
-9000000 
15


0 06 001 
LATITUDE INCREMENT (HIGH ACCURACY) 
DEGREE 
5 
-9000000 
15


0 07 001 
HEIGHT OF STATION



M 

0 
-400 

15


0 02 003
TYPE OF MEASURING EQUIPMENT USED   CODE TABLE
0
0
4
              see note 1

3 01 011
0 04 001 
YEAR 
YEAR 
0 
0 
12


0 04 002 
MONTH
MONTH 
0 
0 

4


0 04 003 
DAY 
DAY 
0 
0 

6

3 01 013
0 04 004 
HOUR 
HOUR 

0 
0 

5


0 04 005 
MINUTE 
MINUTE 
0 
0 

6


0 04 006   
SECONDS
SECONDS
0
0

6


0 08 021
TIME SIGNIFICANCE
CODE TABLE   0   0

5
             2 = Time average


0 04 026
TIME PERIOD OR DISPLACEMENT   MINUTE   0   -4096
13
                        see note 2


0 02 121
MEAN FREQUENCY
HZ
-8
0

7
                        see note 3





Replication details – this is standard for most messages containing multiple data

1 01 000
Delayed Replication of 1 descriptor - 1 XX YYY this ignores the first replication.

0 31 002
Extended delayed descriptor replication factor  (Numeric)

DATA SPECIFIC TO LIDAR
Descriptors to be repeated (the number will depend on the number of replications as detailed above)

0 07 007 
HEIGHT 





M 

0 
-1000 

17
See note 4

0 21 xxx
ATTENUATED LIDAR BACKSCATTER 

M-1 SR-1  
2
-10000000
25
See note 5
NOTES
1) 0 02 003 – Add new code table for LIDAR (or  perhaps multiple to cover different types of LIDAR’s)

2) 0 04 026 – We would prefer to use a separate descriptor to state the time stamp is at ‘start’, ‘middle’ or ‘end’ of the reporting period – this is not used correctly for some wind profiler data so could also cause confusion with other data types.

3) 0 02 121 – For LIDAR data it would be more appropriate to use wavelength (022075 ‘average wavelength’ could be used instead?) – due to the frequency range it will be necessary to change the scale and data widths to suit the ranges required using 201xxx and 202xxx modifiers.

4) 0 07 007 – For height use class 7 (Location – vertical) as this is the most applicable

5) 0 21 xxx –  A new descriptor (class 21?) ATTENUATED LIDAR BACKSCATTER – this will be used to store the raw backscatter data which will be the same for all LIDAR’s
Measurements will be between values 10-E4 – 10-E7) – possibly increase this range???

General notes:

For Wind profiler data we have proposed that an ‘uncertainty’ value is used to give the user an indication of how reliable each measurement is together with a new descriptor for ‘Vertical Resolution’ which will replace ‘range gate length’ which we have found is often misinterpreted.

We may also want to include the following information – although this might be better placed in the ‘raw’ template

a) beamwidth

b) pulse length

c) laser wavelength

· ANNEX TO PARAGRAPH 3.2.9

Add new entries:
Common Code Table C-12: Sub-centres of originating centres defined by entries in Common Code tables C-1 or C-11
	ORIGINATING CENTRES

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

BUFR Edition 4, Octets 7-8 in Section 1

	Region VI                              
	                 

	
                 Code figure
           Name
	               Code figure
           Name

	                          80  
          Rome (RSMC)
	                      101
        Albania (NMC)

	                          96                Athens
	                      1
             Cyprus (NMC)


· ANNEX TO PARAGRAPH 3.2.10
Add a new descriptor (pre-operational):
	
	
	SST (Sea surface temperature) data

	3 10 063
	0 01 007
	Satellite identifier

	
	0 01 033
	Identification of originating/generating center

	
	0 01 034
	Identification of originating/generating sub-center

	
	0 02 019
	Satellite instruments

	
	0 02 020
	Satellite classification

	
	3 01 011
	Year, month, day

	
	3 01 012
	Hour, minute

	
	2 07 003
	Increase scale and bit width

	
	0 04 006
	Second

	
	2 07 000
	Cancel increase scale and bit width

	
	0 05 040
	Orbit number

	
	2 01 133
	Increase bit width

	
	0 05 041
	Scan line number

	
	0 05 043
	Field of view number

	
	2 01 000
	Cancel increase bit width

	
	0 33 082
	Geolocation quality flags                          

	
	3 01 021
	Latitude, Longitude (high accuracy)

	
	2 01 129
	Increase bit width

	
	0 07 002
	Height or altitude

	
	2 01 000
	Cancel increase bit width

	
	0 07 024
	Satellite zenith angle

	
	0 05 021
	Bearing or azimuth

	
	0 07 025
	Solar zenith angle

	
	0 05 022
	Solar azimuth

	
	0 08 075
	Ascending/descending orbit qualifier

	
	0 08 013
	Day/night qualifier

	
	0 08 072
	Pixel(s) type

	
	0 33 084
	Pixel level quality flag

	
	0 07 062
	Depth below sea surface

	
	0 33 086
	Quality of pixel level retrieval

	
	0 22 043
	Sea/water temperature

	
	0 07 062
	Depth below sea surface (top of layer)

	
	0 07 062
	Depth below sea surface (bottom of layer)

	
	0 33 086
	Quality of pixel level retrieval

	
	0 22 043
	Sea/water temperature


Add a new entry (pre-operational):
   Common Code table C-13

Data Category
International subcategory

12
Surface data (satellite)
12
Sea surface temperature

Add a new bit (pre-operational):
   Flag table 0-33-082 - Geolocation quality flags

6
Within South Atlantic anomaly

Add new entries (pre-operational):
	
	Element name
	BUFR
	CREX


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

	0 33 084
	Pixel level quality flags
	Flag table
	0
	0
	16
	Flag table
	0
	6

	0 33 086
	Quality of pixel level retrieval
	Code table
	0
	0
	3
	Code table
	0
	1


Add new Code and Flag tables (pre-operational):
0 33 084 – Pixel level quality flags

	Bit
	Meaning

	1-5
	Reserved

	6
	Bulk SST outside of validation range

	7
	Skin SST outside of validation range

	8
	Sensor Zenith Angle > 40 Degrees (Pixel is not within 40 degrees of Nadir and therefore is not of high quality)

	9
	Degradation - Horizontal Cell Size > 1.3km (HCS > 1.3 km, swath width > 1700 km, Sensor Zenith Angle > 50.3 degrees)

	10
	Exclusion: No Ocean in pixel

	11
	Degradation: AOT > 0.6 (AOT in horizontal cell > 0.6 on the slant path (AOT @550nm))

	12
	Exclusion: Aerosol Optical Thickness (AOT)> 1.0 (AOT in horizontal cell > 1.0 on the slant path (AOT @550nm))

	13
	Sun Glint present in pixel

	14
	Ice Concentration Threshold Exceeded (SST not retrieved due to ice concentration exceeding threshold in System Spec)

	15
	Thin Cirrus detected in pixel

	All 16
	Missing value


0 33 086 - Quality of pixel level retrieval

	Code figure
	Description

	0
	Not Retrieved

	1
	Excluded

	2
	Degraded

	3
	High Quality

	4-6
	Reserved

	7
	Missing value


· ANNEX TO PARAGRAPH 3.2.11

Validate a template, relevant descriptors and a code table:
	TABLE REFERENCE
	TABLE
REFERENCES
	ELEMENT DESCRIPTION

	F   X  Y
	
	Synoptic Data for National Use (Canada)

	3 07 100
	
	
	 

	
	0 04 024
	Time period 
	(value = -6): following values apply to the 6 hour period preceding reference time.

	
	1 02 000
	Short delayed descriptor replication of two descriptors
	

	
	0 31 000
	Short delayed descriptor replication factor
	 

	
	0 13 057
	Time of beginning/end of precipitation 
	Time of Precipitation beginning/end
(National Use SYNOP code 909RtDc)

	
	0 26 020
	Duration of precipitation
	

	
	1 01 000
	Depth of newly-fallen snow
	

	
	0 31 000
	Short delayed descriptor replication factor
	

	
	0 13 012
	Depth of Fresh Snow 
	(National SYNOP code 931ss)

	3 01 002
	
	
	

	
	0 04 004
	Hour
	set to 6 

reporting time is always 0600Z

	
	0 04 005
	Minute
	set to 0

	
	0 04 024
	Time period in hours 
	Set to -24 ; values apply to the 24 hour period ending at the last T=06Z 

	
	1 03 000
	Delayed descriptor replication
	Bright sunshine

	
	0 31 000
	Delayed descriptor replication factor
	

	
	0 02 006
	Data Obtained by 
	Value=1, obtained by derivation

	
	0 14 031
	Bright Sunshine 
	(National Use SYNOP code 5SSSS)

	
	0 02 006
	Data Obtained by 
	Value=0, Obtained by measurement

	
	1 04 000
	Short Delayed replication of 4 descriptors
	Snowfall Amount/Water Equivalent

	
	0 31 000
	Short Delayed descriptor replication factor
	

	
	0 02 175
	Method of precipitation measurement
	

	
	0 13 119
	Snowfall amount 
	New descriptor (National SYNOP code 1SSSS)

	
	0 02 175
	Method of precipitation measurement
	

	
	0 13 120
	Amount of water equivalent of snow 
	New descriptor (National SYNOP code 2SwSwSwSw)

	
	1 07 000
	Short Delayed replication
	Max wind speed/direction

	
	0 31 000
	Short Delayed replication factor
	

	
	0 08 021
	Time significance
	Value=30, "time of occurrence"

	
	0 04 004
	Hour
	Time of occurrence in hours (National SYNOP code 4FhFTFTFI)

	
	0 04 005
	Minutes
	Time of occurrence minutes

	
	0 11 001
	Wind direction 
	(National Use SYNOP code 3dmdm)

	
	0 08 023
	First order statistics
	max, value=2

	
	0 11 002
	Wind Speed 
	(National Use SYNOP code fmfm)

	
	0 08 021
	
	Value=0, cancel

	
	0 04 024
	Time period in hours
	Value=0, reset to initial time value

	3 01 002
	
	
	

	
	0 04 004
	Hour
	Reset to original value, the observation time

	
	0 04 005
	Minute
	Reset to original value, the observation time


	Table reference
	
	BUFR
	CREX

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

	0 02 006
	Data obtained by
	Code table
	0
	0
	3
	Code table
	0
	1

	0 13 119
	Snowfall amount
	m
	3
	-10
	14
	m
	3
	5

	0 13 120 
	Snow amount,  Water Equivalent
	kg/m2
	1
	-10
	14
	kg/m2
	1
	5


0 02 006

Data obtained by

	Code figure
	

	0
	Measurement

	1
	Derivation from other data

	2-6
	Reserved

	7
	Missing


· ANNEX TO PARAGRAPH 3.2.12
Validate new entries:
	
	Element name
	BUFR
	CREX

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

	0 33 027
	Correlation coefficient 
	Numeric
	2
	-100
	8
	Numeric
	2
	3

	0 21 028
	Specific differential phase
	deg/m
	5
	-200
	11
	deg/m
	2
	4


· ANNEX TO PARAGRAPH 3.2.13
Add new entries and rename existing entries (pre-operational):
COMMON CODE TABLE C-3:
Instrument make and type for water temperature profile 

measurement with fall rate equation coefficients


Code table 1770 - IX IX IX (Instrument type for XBT, with fall rate equation coefficients)


Common Code table
 - for alphanumeric codes


Code table 0 22 067 (Instrument type for water temperature profile measurement) in BUFR



Code figure for
Meaning

Code figure
BUFR
Instrument

for IX IX IX
(Code table 0 22 067)
make and type
Equation Coefficients





a
b

741
741
TSK XCTD/XCTD-1
3.42543
-0.47


742
742
TSK XCTD-2
3.43898
-0.31

743
743
TSK XCTD-2F
3.43898
-0.31

744
744
TSK XCTD-3
5.07598
-0.72


745
745
TSK XCTD-4
3.68081
-0.47
COMMON CODE TABLE C-4:
Water temperature profile recorder types

Code table 4770 - XRXR (Recorder type) - for alphanumeric codes

Common Code table


Code table 0 22 068 (Water temperature profile recorder types) in BUFR


Code figure for

Code figure for
BUFR

XRXR  
(Code table 0 22 068)
Meaning

48
48
TSK AXBT RECEIVER MK-300


49
49
TSK MK-150/MK-150N Compatible recorder for both XBT and XCTD


50
50
JMA ASTOS

· ANNEX TO PARAGRAPH 4.1
I.   Status of proposals at the IPET-DRC-III and during the last intersessional period

	Paragraph
	Title
	Implementation date / validation

	2.2.1
	GRIB Calendar Identification
	Superseded by 2.1(1) of this meeting

	2.3.1
	Transverse Mercator GRIB2 Template
	Superseded by 2.2(1) of this meeting

	2.3.2
	Arakawa E grids in GRIB2
	Ongoing

	2.3.4
	GRIB Variable GRID Definition Templates
	Superseded by 2.2(2) of this meeting

	2.3.5
	GRIB template for rotated tilted Mercator projection
	Ongoing

	2.3.7
	GRIB template for “Optical properties of Atmospheric aerosols”
	Validated by NCEP and ECMWF

	2.3.10
	GRIB2 Code Table Entries
	Implemented on 2 May 2012

	2.3.12
	Space Weather in GRIB2
	Ongoing


II.   Status of proposals at the IPET-DRC-II and during intersessional period
	Paragraph
	Title
	Implementation date / validation

	2.3.1/2.3-2

(combined)
	Encoding wave spectra in GRIB Edition 2

Waves parameters
 (presented in the report of IPET-DRC-II)
	Implemented except for  46-48 under validation

	2.3.9
	Generalized vertical height coordinate in GRIB edition 2
	Superseded by 2.2(7) of tihs meeting


III.   Status of proposals at the Joint meeting of CT-MTDCF and ET-DRC (2008)
	Paragraph
	Title
	Implementation date / validation

	2.1.11
	Grid template for general unstructured grids 
	Superseded by  2.2(8) of this meeting

	2.1.12
	New compression method – CCSDS szip 
	Ongoing


· ANNEX TO PARAGRAPH 4.2
I.   Status of proposals at the IPET-DRC-III

	Paragraph
	Title
	Implementation date / validation

	3.2.5
	Identification of converted data in Octet No. 7 of Section 3
	To be finalized for BUFR edition 5

	3.3.1
	BUFR template for AMDAR, version 6 and descriptors for AMDAR data
	Modified (version 7) and implemented on 2 May 2012

	3.3.2
	Validation of BUFR/CREX descriptors related to AWS
	Implemented on 2 May 2012

	3.3.7
	N-minute template (3 07 092)
	Superseded by 3.2(1) of this meeting

	3.3.10
	New BUFR/CREX entries for NPP data
	Superseded by 3.2(10) of this meeting

	3.3.12
	Revision of Sequence 3 02 067
	Superseded by 3.2(7) of this meeting

	3.3.13
	Introducing a BUFR template for Lidar Cloud Base Recorders (LCBRs)
	Superseded by 3.2.(8) of this meeting

	3.3.15
	BUFR template for CRYOSAT-2 SIRAL altimeter
	Validated by ECMWF and MSC


II.   Status of proposals at the IPET-DRC-II

	Paragraph
	Title
	Implementation date / validation

	3.3.21
	A BUFR sequence for NWP-generated vertical profiles,
309070_validation_status.doc
	Implemented on 2 May 2012

	3.3.23
	Development of Code table 0 20 063 – Special phenomena
New Code table 0 20 112  Supplementary cloud type 
	Modified from 0 20 112 to 0 20 136, and implemented on 2 May 2012

	3.3.25
	Status of existing proposals related to satellite data 
	Implemented in May 2011 except for  C-13; C-13 and Table A validated by acclamation

	3.3.27
	Additional BUFR descriptors for the Evolution of clouds and Template version, additional notes in BUFR table B 
	Note to 0 20 054 is superseded by 3.2(4) of this meeting; others ongoing


III.   Status of proposals at the IPET-DRC-I
	Paragraph
	Title
	Implementation date / validation

	3.3.2
	Update from JCOMM on developments for BUFR templates: New XBT template and queries about a revised VOS template 
	The XBT template was updated in 2011 and consequently validated (available from WMO web); to be implemented by fast-track in Nov. 2012

	3.3.13
	Proposed new BUFR Template for Integration of routine Aircraft measurement into a Global Observing System (IAGOS) 
	New version was implemented on 2 May 2012


IV.   Status of proposals at the Joint meeting of CT-MTDCF and ET-DRC

	Paragraph
	Title
	Implementation date / validation

	3.1.2
	Template for synoptic reports from sea stations suitable for ship observation data from VOS stations 
	Ongoing

	3.1.4
	IEEE representation (for BUFR Edition 5) 
	Ongoing for BUFR edition 5

	3.1.5 (1)
	National and WMO station identification and the AWS BUFR templates: TM307092 and TM307093 
	TM307092 was superseded by 3.2.1 of this meeting

TM307093 stays here for validation

	3.1.8.2
	BUFR/CREX Templates for Tide Elevation Data 
	Ongoing

	3.1.15
	Template for the wave observations from different platforms suitable for WAVEOB data (table references shall be changed)
	Ongoing; new version is available from WMO web


(1)  Partially implemented.

· ANNEX TO PARAGRAPH 4.3
I.   Status of proposals at the joint meeting of CT-MTDCF and ET-DRC (2008)

	Paragraph
	Title
	Implementation date / validation

	3.3.1
	CGMS/WMO Task Force on Satellite Data Codes
	Superseded by 3.3.25 of IPET-DRC-II, validated by acclamation


· ANNEX TO PARAGRAPH 5.1
Amend MEATR, SPECI and TAF:
FM 15–XIV Ext. METAR
Aerodrome routine meteorological report (with or without trend forecast)

FM 16–XIV Ext. SPECI
Aerodrome special meteorological report (with or without trend forecast)

C O D E F O R M :

METAR






KT
or
COR
CCCC
YYGGggZ
NIL
AUTO
dddffGfmfm 
or
dndndnVdxdxdx
SPECI






MPS




NsNsNshshshs




or



RDRDR/VRVRVRVRi

VVhshshs
VVVV
VNVNVNVNDv
or
 w´w´
or



RDRDR/VRVRVRVRVVRVRVRVRi

NSC
or



or





NCD
CAVOK







WS RDRDR
(WTsTs/SS´)

T´T´/T´dT´d
QPHPHPHPH
REw´w´
or
or
(RDRDR/ERCReReRBRBR)




WS ALL RWY
(WTsTs/HHsHsHs)






NsNsNshshshs



KT
VVVV 
w´w´
or

(TTTTT
TTGGgg
dddffGfmfm 
or
or
or
VVhshshs
or


MPS
CAVOK
NSW
or
NOSIG)





NSC
(RMK . . . . . . . . . . )

Notes:

(1)
METAR is the name of the code for an aerodrome routine meteorological report. SPECI is the name of the code for an aerodrome special meteorological report. A METAR report and a SPECI report may have a trend forecast appended.

(2)
The groups contain a non-uniform number of characters. When an element or phenomenon does not occur, the corresponding group, or the extension of a group, is omitted from a particular report. Detailed instructions are given for each group in the following Regulations. The groups enclosed in brackets are used in accordance with regional or national decisions. Groups may have to be repeated in accordance with the detailed instructions for each group. The code words COR and NIL shall be used, as appropriate, for corrected and missing reports, respectively.

(3)
The code form includes a section containing the trend forecast identified either by a change indicator (TTTTT = BECMG or TEMPO as the case may be), or by the code word NOSIG.

(4)
The governing criteria for issuing SPECI reports are specified in publication WMO-No. 49 – Technical Regulations [C.3.1].

R E G U L A T I O N S:

15.1
General
15.1.1
The code name METAR or SPECI shall be included at the beginning of each individual report.

15.1.2
When a deterioration of one weather element is accompanied by an improvement in another element (for example, lowering of clouds and an improvement in visibility), a single SPECI report shall be issued.

15.2
Group CCCC


The identification of the reporting station in each individual report shall be indicated by means of the ICAO location indicator.

15.3
Group YYGGggZ
15.3.1
The day of the month and the time of observation in hours and minutes UTC followed, without a space, by the letter indicator Z shall be included in each individual METAR report.

15.3.2
This group shall be included in each individual SPECI report. In SPECI reports, this group shall indicate the time of occurrence of the change(s) which justified the issue of the report.

15.4
Code word AUTO

The optional code word AUTO shall be inserted before the wind group when a report contains fully automated observations without human intervention. The ICAO requirement is that all of the specified elements shall be reported. However, if any element cannot be observed, the group in which it would have been encoded shall be replaced by the appropriate number of solidi. The number of solidi depends on the number of symbolic letters for the specific group which is not able to be reported; i.e. four for the visibility group, two for the present weather group and three or six for the cloud group, as appropriate.



KT
15.5
Groups dddffGfmfm
or
dndndnVdxdxdx


MPS

15.5.1
The mean true direction in degrees rounded off to the nearest 10 degrees from which the wind is blowing and the mean speed of the wind over the 10-minute period immediately preceding the observation shall be reported for dddff followed, without a space, by one of the abbreviations KT or MPS, to specify the unit used for reporting wind speed.  Values of wind direction less than 100° shall be preceded by 0 and a wind from true north shall be reported as 360. Values of wind speed less than 10 units shall be preceded by 0.  
However, when the 10-minute period includes a marked discontinuity in the wind characteristics, only data after the discontinuity shall be used for obtaining mean wind speed and maximum gust values, and mean wind direction and variations of the wind direction, hence the time interval in these circumstances shall be correspondingly reduced.

Notes:

(1)
KT and MPS are the standard ICAO abbreviations for knots and metres per second, respectively.

(2)
The primary unit prescribed in ICAO Annex 5 for wind speed is the metre per second (MPS) with the knot (KT) permitted for use as a non-SI alternative unit until a termination date is decided.

(3)
A marked discontinuity occurs when there is an abrupt and sustained change in wind direction of 30° or more, with a wind speed of 5 m s-1 (10 kt) or more before or after the change, or a change in wind speed of 5 m s-1 (10 kt) or more, lasting at least two minutes.

15.5.2
In the case of variable wind direction, ddd shall be encoded as VRB when the mean wind speed is less than 1.5 m s-1 (3 knots). A variable wind at higher speeds shall be reported only when the variation of wind direction is 180° or more or when it is impossible to determine a single wind direction, for example when a thunderstorm passes over the aerodrome.

15.5.3
If, during the 10-minute period preceding the observation, the total variation in wind direction is 60° or more but less than 180° and the mean wind speed is 1.5 m s-1 (3 knots) or more, the observed two extreme directions between which the wind has varied shall be given for dndndnVdxdxdx in clockwise order. Otherwise this group shall not be included.

15.5.4
“Calm” shall be coded as 00000 followed immediately, without a space, by one of the abbreviations KT or MPS to specify the unit, used normally for reporting wind.

15.5.5
If, during the 10-minute period preceding the observation, the maximum wind gust speed exceeds the mean speed by 5 m s-1 (10 knots) or more, this maximum speed shall be reported as Gfmfm immediately after dddff, followed immediately, without a space, by one of the abbreviations KT or MPS to specify the units used for reporting wind speed. Otherwise the element Gfmfm shall not be included.

Note:
It is recommended that the wind measuring systems should be such that peak gusts should represent a three-second average.

15.5.6
For wind speeds of 100 units or greater, the exact number of wind speed units shall be given in lieu of the two-figure code ff or fmfm. When the wind speed is 50 m s-1 (100 knots) or more, the groups ff and fmfm shall be preceded by the letter indicator P and reported as P49MPS (P99KT).

Note:
There is no aeronautical requirement to report surface wind speeds of 50 m s-1 (100 kt) or more; however, provision has been made for reporting wind speeds up to 99 m s-1 (199 kt) for non-aeronautical purposes, as necessary.

15.6
Groups VVVV VNVNVNVNDv
Note:
The coding of visibility is based on the use of the metre and kilometre, in accordance with the units specified in ICAO Annex 5.

15.6.1
The group VVVV shall be used to report prevailing visibility. When the horizontal visibility is not the same in different directions and when the visibility is fluctuating rapidly and the prevailing visibility cannot be determined, the group VVVV shall be used to report the lowest visibility.

15.6.2
Directional variation in visibility VNVNVNVNDv

When the horizontal visibility is not the same in different directions and when the minimum visibility is different from the prevailing visibility, and less than 1 500 metres or less than 50% of the prevailing visibility, and less than 5000 metres, the group VNVNVNVNDv shall also be used to report the minimum visibility and, when possible, its general direction in relation to the aerodrome reference point indicated by reference to one of the eight points of the compass. If the minimum visibility is observed in more than one direction, the Dv shall represent the most operationally significant direction.

15.6.3
Visibility shall be reported using the following reporting steps:

(a)
Up to 800 metres rounded down to the nearest 50 metres;

(b)
Between 800 and 5 000 metres rounded down to the nearest 100 metres;

(c)
Between 5 000 metres up to 9 999 metres rounded down to the nearest 1 000 metres;

(d)
With 9999 indicating 10 km and above.

15.6.4
Code word CAVOK

Regulation 15.10 shall apply.



RDRDR/VRVRVRVRi

15.7
Groups
or


RDRDR/VRVRVRVRVVRVRVRVRi
Note:
The coding of runway visual range is based on the use of the metre in accordance with the unit specified in ICAO Annex 5.

15.7.1
During periods when either the horizontal visibility reported in the group VVVV or the runway visual range for one or more runways available for landing is observed to be less than 1 500 metres, one or more groups under Regulation 15.7 shall be included in the report. The letter indicator R followed immediately, without a space, by the runway designator DRDR shall always precede the RVR reports.

15.7.2
The groups shall be repeated to report runway visual range values for each runway, up to a maximum of four, which is available for landing and for which runway visual range is determined.

15.7.3
Runway designator DRDR

The designator of each runway for which runway visual range is reported shall be indicated by DRDR. Parallel runways should be distinguished by appending to DRDR letters L, C or R indicating the left, central or right parallel runway, respectively. The letter(s) shall be appended to DRDR as necessary in accordance with the standard practice for runway designation, as laid down by ICAO in Annex 14 — Aerodromes, Volume I — Aerodrome design and operations, paragraphs 5.2.2.4 and 5.2.2.5.

15.7.4
Mean value and tendency of runway visual range over the 10-minute period immediately preceding the observation VRVRVRVRi

15.7.4.1
The runway visual range values to be reported shall be representative of the touchdown zone of the active landing runway(s) up to a maximum of four.

15.7.4.2
The mean value of the runway visual range over the 10-minute period immediately preceding the observation shall be reported for VRVRVRVR. However, when the 10-minute period includes a marked discontinuity in the RVR (for example, sudden advection of fog, rapid onset or cessation of an obscuring snow shower), only data after the discontinuity shall be used for obtaining mean RVR values and variations thereof, hence the time interval in these circumstances shall be correspondingly reduced.

Notes:

(1)
See Regulation 15.7.5.

(2)
Any observed value which does not fit the reporting scale in use should be rounded down to the nearest lower step in the scale.

(3)
A marked discontinuity occurs when there is an abrupt and sustained change in runway visual range, lasting at least two minutes, consistent with the issuance of aerodrome special meteorological reports (SPECI) given in Technical Regulation [C.3.1.] 4.3.3.

15.7.4.3
If the runway visual range values during the 10-minute period preceding the observation show a distinct upward or downward tendency such that the mean during the first five minutes varies by 100 metres or more from the mean during the second five minutes of the period, this shall be indicated by i = U for upward and i = D for downward tendency of runway visual range values. When no distinct change in runway visual range is observed, i = N shall be used. When it is not possible to determine the tendency, i shall be omitted.

15.7.5
Significant variations of runway visual range RDRDR/VRVRVRVRVVRVRVRVRi


When the RVR at a runway varies significantly and when during the 10-minute period preceding the nominal observation time the one-minute mean extreme values assessed vary from the mean value by more than 50 metres or more than 20% of the mean value, whichever is greater, the one-minute mean minimum and the one-minute mean maximum values shall be given in that order in the form RDRDR/VRVRVRVRVVRVRVRVRi instead of the 10-minute mean. Extreme RVR values shall be reported in accordance with Regulation 15.7.6 and the tendency shall be indicated in accordance with Regulation 15.7.4.3.
15.7.56
Extreme values of runway visual range


When actual RVR values are outside the measuring range of the observing system in use, the following procedure shall apply:

(a)
When the RVR, to be reported in accordance with the Technical Regulations, is greater than the maximum value which can be assessed with the system in use, the group VRVRVRVR shall be preceded by the letter indicator P (PVRVRVRVR) in which VRVRVRVR is the highest value which can be assessed. When the RVR is assessed to be more than 2 000 metres, it shall be reported as P2000;

(b)
When the RVR is below the minimum value which can be assessed with the system in use, the group VRVRVRVR shall be preceded by the letter indicator M (MVRVRVRVR) in which VRVRVRVR is the lowest value which can be assessed. When the RVR is assessed to be less than 50 metres, it shall be reported as M0050.

15.8
Group w´w´

15.8.1
One or more groups w´w´, but not more than three, shall be used to report all present weather phenomena observed at or near the aerodrome and of significance to aeronautical operations in accordance with Code table 4678. Appropriate intensity indicators and letter abbreviations (Code table 4678) shall be combined in groups of two to nine characters to indicate present weather phenomena.

15.8.2
If the observed present weather cannot be reported by use of Code table 4678, the group w´w´ shall be omitted from the report.

15.8.3
The w´w´ groups shall be ordered as follows:

(a)
First, if appropriate, the qualifier for intensity or for proximity, followed without a space by;

(b)
If appropriate, the abbreviation for the descriptor followed without a space by;

(c)
The abbreviation for the observed weather phenomenon or combinations thereof.

15.8.4
Intensity shall be indicated only with precipitation, precipitation associated with showers and/or thunderstorms, funnel cloud, duststorm or sandstorm. If the intensity of the phenomena reported in the group is either light or heavy, this shall be indicated by the appropriate sign (see Code table 4678 and specially Note (5)). No indicator shall be included in the group when the intensity of the reported phenomenon is moderate.

15.8.5
The intensity of present weather phenomena reported in the group w´w´ shall be determined by the intensity at the time of observation.

15.8.6
If more than one significant weather phenomenon is observed, separate w´w´ groups shall be included in the report in accordance with Code table 4678. However, if more than one form of precipitation is observed, the appropriate letter abbreviations shall be combined in a single group with the dominant type of precipitation being reported first. In such a single group, the intensity shall refer to the total precipitation and be reported with one or no indicator as appropriate. When an automatic observing system is used and when the type of the precipitation cannot be identified by this system, the abbreviation UP shall be used for precipitation. The abbreviation UP may be combined, as necessary, with the following characteristics of present weather: FZ, SH and TS.

15.8.7
The qualifier SH shall be used to indicate precipitation of the shower type. When associated with the indicator VC, the type and intensity of precipitation shall not be specified.

Note:
Showers are produced by convective clouds. They are characterized by their abrupt beginning and end and by the generally rapid and sometimes great variations in the intensity of the precipitation. Drops and solid particles falling in a shower are generally larger than those falling in non-showery precipitation. Between showers, openings may be observed unless stratiform clouds fill the intervals between the cumuliform clouds.

15.8.8
The qualifier TS shall be used whenever thunder is heard or lightning is detected at the aerodrome within the 10-minute period preceding the time of observation. When appropriate, TS shall be followed immediately, without a space, by relevant letter abbreviations to indicate any precipitation observed. The letter abbreviation TS on its own shall be used when thunder is heard or lightning detected at the aerodrome but no precipitation observed.

Note:
A thunderstorm shall be regarded as being at the aerodrome from the time thunder is first heard, whether or not lightning is seen or precipitation is observed at the aerodrome. A thunderstorm shall be regarded as having ceased or being no longer at the aerodrome at the time thunder is last heard, and the cessation is confirmed if thunder is not heard for 10 minutes after this time.

15.8.9
The qualifier FZ shall be used only to indicate supercooled water droplets or supercooled precipitation.

Notes:

(1)
Any fog consisting predominantly of water droplets at temperatures below 0°C shall be reported as freezing fog (FZFG) whether it is depositing rime ice or not.

(2)
Whether or not the supercooled precipitation is of the shower type shall not be specified.

15.8.10
The qualifier VC shall be used to indicate the following significant weather phenomena observed in the vicinity of the aerodrome: TS, DS, SS, FG, FC, SH, PO, BLDU, BLSA, BLSN and VA. Regulations referring to the combination of VC and FG are given in Regulation 15.8.17.

Notes:

(1)
Such weather phenomena should be reported with the qualifier VC only when observed between approximately 8 km and 16 km from the aerodrome reference point. The actual range for which the qualifier VC is to be applied will be determined locally, in consultation with aeronautical authorities.
(2)
See Regulation 15.8.7.

15.8.11
The letter abbreviation GR shall be used to report hail only when the diameter of the largest hailstones observed is 5 mm or more. The letter abbreviation GS shall be used to report small hail (diameter of the hailstones less than 5 mm) and/or snow pellets.

15.8.12
The letter abbreviation IC shall be used to indicate the phenomenon ice crystals (diamond dust). For w´w´ = IC to be reported, the visibility shall be reduced by this phenomenon to 5 000 metres or less.

15.8.13
The letter abbreviations FU, HZ, DU and SA (except DRSA) shall be used only when the obstruction to vision consists predominantly of lithometeors and the visibility is reduced by the reported phenomenon to 5 000 metres or less.

15.8.14
The letter abbreviation BR shall be used when the obstruction to vision consists of water droplets or ice crystals. For w´w´= BR to be reported, the visibility reported in the group VVVV shall be at least 1 000 metres but not more than 5 000 metres.

15.8.15
The letter abbreviation FG shall be used when the obstruction to vision consists of water droplets or ice crystals (fog or ice fog). For w´w´= FG to be reported without the qualifiers MI, BC, PR or VC, the visibility reported in the group VVVV shall be less than 1 000 metres.

15.8.16
For w´w´= MIFG to be reported, the visibility at two metres above ground level shall be 1 000 metres or more and the apparent visibility in the fog layer shall be less than 1 000 metres.

15.8.17
The letter abbreviation VCFG shall be used to report any type of fog observed in the vicinity of the aerodrome.

15.8.18
The letter abbreviation BCFG shall be used to report fog patches and the letter abbreviation PRFG to report fog covering part of the aerodrome; the apparent visibility in the fog patch or bank shall be less than 1 000 metres, the fog extending to at least two metres above ground level.

Note:
BCFG should be used only when the visibility in parts of the aerodrome is 1 000 metres or more although, when the fog is close to the observing point, the minimum visibility reported by VNVNVNVNDv will be less than 1 000 metres.

15.8.19
The letter abbreviation SQ shall be used to report squalls when a sudden increase in wind speed is observed of at least 8 m s-1 (16 knots), the speed rising to 11 m s-1 (22 knots) or more and lasting for at least one minute.
15.8.20
When an automatic observing system is used and the present weather cannot be observed the present weather group shall be replaced by //.

15.8.2021
Regulation 15.10 shall apply.



NsNsNshshshs


or



VVhshshs
15.9
Group
or



NSC



or



NCD

15.9.1
Cloud amount and cloud height NsNsNshshshs
15.9.1.1
Cloud amount, cloud type and height of cloud base shall be reported to describe only the clouds of operational significance, i.e. clouds with the height of base below 1500 meters (5000 ft) or below the highest minimum sector altitude, whichever is greater, or cumulonimbus or towering cumulus at any height. The cloud amount NsNsNs shall be reported as few (1 to 2 oktas), scattered (3 to 4 oktas), broken (5 to 7 oktas) or overcast (8 oktas), using the three-letter abbreviations FEW, SCT, BKN and OVC followed, without a space, by the height of the base of the cloud layer (mass) hshshs. If there are no clouds below 1 500 m (5 000 ft) or below the highest minimum sector altitude, whichever is greater, no cumulonimbus and no towering cumulus and no restriction on vertical visibility, and the abbreviations CAVOK is not appropriate, then the abbreviation NSC shall be used. When an automatic observing system is used and no clouds are detected by that system, the abbreviation NCD shall be used.

15.9.1.2
The amount of each cloud layer (mass) shall be determined as if no other clouds were existing.

15.9.1.3
The cloud group shall be repeated to report different layers or masses of cloud. The number of groups shall not exceed three, except that significant convective clouds, when observed, shall always be reported.

Note:
The following clouds shall be reported as significant convective clouds:

(a)
Cumulonimbus cloud (CB);

(b)
Cumulus congestus of great vertical extent (TCU). The contraction TCU, taken from the term “towering cumulus”, is an ICAO abbreviation used in aeronautical meteorology to describe this cloud.

15.9.1.4
The selection of layers or masses of cloud to be reported shall be made in accordance with the following criteria:


1st group:
the lowest individual layer (mass) of any amount, to be 
reported as FEW, SCT, BKN or OVC;


2nd group:
the next individual layer (mass) covering more than two 
oktas, to be reported as SCT, BKN or OVC;


3rd group:
the next higher individual layer (mass) covering more than 
four oktas, to be reported as BKN or OVC;


Additional groups:
significant convective clouds (CB or TCU) when observed 
and not already reported in one of the three groups above.


The order of reporting the groups shall be from lower to higher levels.

15.9.1.5
The height of cloud base shall be reported in steps of 30 m (100 ft) up to 3 000 m (10 000 ft). Any observed value which does not fit the reporting scale in use shall be rounded down to the nearest lower step in the scale.

Note:
See Note (2) to Regulation 15.7.4.2.

15.9.1.6
When cumulonimbus clouds or towering cumulus clouds are detected by the automatic observing system and the cloud amount and the height of cloud base cannot be observed, the cloud amount and the height of cloud base should be replaced by //////.

15.9.1.7
Types of cloud other than significant convective clouds shall not be identified. Significant convective clouds, when observed, shall be identified by appending the letter abbreviations CB (cumulonimbus) or TCU (cumulus congestus of great vertical extent), as appropriate, to the cloud group without a space. When an automatic observing system is used and the cloud type and/or height of cloud base cannot be observed by that system, the cloud type and/or height of cloud base in each cloud group shall be replaced by ///.

Note:
When an individual layer (mass) of cloud is composed of cumulonimbus and towering cumulus clouds with a common cloud base, the type of cloud should be reported as cumulonimbus only and the amount of clouds shall be encoded as the sum of the CB and TCU amounts.

15.9.2
Vertical visibility VVhshshs

When the sky is obscured and information on vertical visibility is available, the group VVhshshs shall be reported, where hshshs is the vertical visibility in units of 30 metres (hundreds of feet). When information on vertical visibility is not available, the group shall read VV///.

Notes:

(1)
The vertical visibility is defined as the vertical visual range into an obscuring medium.

(2)
See Note (2) to Regulation 15.7.4.2.

15.9.3
Regulation 15.10 shall apply.

15.10
Code word CAVOK

The code word CAVOK shall be included in place of the groups under Regulations 15.6, 15.8 and 15.9, when the following conditions occur simultaneously at the time of observation:

(a)
Visibility reported in the group VVVV is 10 km or more and criteria for inclusion of the group VNVNVNVNDV are not met;

(b)
No cloud below 1 500 metres (5 000 ft) or below the highest minimum sector altitude, whichever is greater, and no cumulonimbus and no towering cumulus;

(c)
No significant weather phenomena (see Code table 4678).

Note:
Highest minimum sector altitude is defined in ICAO PANS–OPS, Part 1 – Definitions, as the lowest altitude which may be used under emergency conditions which will provide a minimum clearance of 300 metres (1 000 ft) above all objects located in an area contained within a sector of a circle of 46 km (25 nautical miles) radius centred on a radio aid to navigation.

15.11
Group T´T´/T´dT´d
15.11.1
The observed air temperature and dew-point temperature rounded to the nearest whole degree Celsius shall be given for T´T´/T´dT´d. Observed values involving 0.5°C shall be rounded up to the next higher Celsius degree.

15.11.2
Rounded whole degree values of air temperature and dew-point temperature of –9°C to +9°C shall be preceded by 0; for example, +9°C shall be reported as 09.

15.11.3
Temperatures below 0°C shall be immediately preceded by M, that is minus; for example, –9°C shall be reported as M09 and –0.5°C shall be reported as M00.

15.12
Group QPHPHPHPH
15.12.1
The observed QNH value rounded down to the nearest whole hectopascal shall be given for PHPHPHPH preceded, without a space, by the letter indicator Q.

15.12.2
If the value of QNH is less than 1000 hPa, it shall be preceded by 0; for example, QNH 995.6 shall be reported as Q0995.

Notes:

(1)
When the first digit following the letter indicator Q is either 0 or 1, the QNH value is reported in the unit hectopascal (hPa).

(2)
The unit prescribed by ICAO Annex 5 for pressure is the hectopascal.

15.13
Supplementary information – groups


WS RDRDR
(WTsTs/SS´ )


REw´w´
or
or
(RDRDR/ERCReReRBRBR)



WS ALL RWY
(WTsTs/HHsHsHs)
15.13.1
For international dissemination, the section on supplementary information shall be used only to report recent weather phenomena of operational significance, available information on wind shear in the lower layers and, subject to regional air navigation agreement, sea-surface temperature and state of the sea, and also subject to regional air navigation agreement, the state of the runway.

15.13.2
Recent weather phenomena of operational significance REw´w´

15.13.2.1
Up to three groups of information on recent weather shall be given by the indicator letters RE followed, without a space, by the appropriate abbreviations, in accordance with Regulation 15.8 (but no intensity of the recent weather phenomena shall be indicated) if the following weather phenomena were observed during the period since the last routine report, or last hour, whichever is shorter, but not at the time of observation:


— Freezing precipitation;


— Moderate or heavy drizzle, rain or snow;


— Moderate or heavy: ice pellets, hail, small hail and/or snow pellets;


— Blowing snow;


— Sandstorm or duststorm;


— Thunderstorm;


— Funnel cloud(s) (tornado or water-spout);


— Volcanic ash.


When an automatic observing system is used and when the type of the precipitation cannot be identified by this system, the abbreviation REUP shall be used for recent precipitation. It may be combined with the characteristics of the present weather in accordance with Regulation 15.8.6.

Note: The meteorological authority in consultation with users may agree not to provide recent weather information where SPECI are issued.



 WS RDRDR
15.13.3
Wind shear in the lower layers
 or



 WS ALL RWY


Information on the existence of wind shear along the take-off path or approach path between one runway level and 500 metres (1 600 ft) significant to aircraft operations shall be reported whenever available and if local circumstances so warrant, using the group set WS RDRDR repeated as necessary. If the wind shear along the take-off path or approach path is affecting all runways in the airport, WS ALL RWY shall be used.

Note: Concerning runway designator DRDR, Regulation 15.7.3 applies.

15.13.4
Supplementary information other than specified by Regulations 15.13.2 and 15.13.3 shall be added only in accordance with regional decision.

15.13.5
Sea-surface temperature and the state of the sea (WTsTs/SS´) or sea-surface temperature and the significant wave height (WTsTs/HHsHsHs).
15.13.5.1
The sea-surface temperature shall, by regional agreement, be reported according to the regional ICAO Regulation 15.11. The state of the sea shall be reported in accordance with Code table 3700.

15.13.6
State of the runway (RDRDR/ERCReReRBRBR)

15.13.6.1
Subject to regional air navigation agreement, information on the state of the runway provided by the appropriate airport authority shall be included. The runway deposits ER, the extent of runway contamination CR, the depth of deposit eReR and the estimated surface friction coefficient/braking action BRBR shall be indicated in accordance with code tables 0919, 0519, 1079 and 0366, respectively. The state of the runway group shall be replaced by the abbreviation SNOCLO when the aerodrome is closed due to extreme deposit of snow. If contaminations on a single runway or on all runways at an aerodrome have ceased to exist, this should be reported by replacing the last six digits of the group by CLRD//.

Note:
Concerning runway designator DRDR, Regulation 15.7.3 applies. Additional code figures 88 and 99 are reported in accordance with the European Air Navigation Plan, FASID, Part III-AOP, Attachment A.: The code figure 88 indicates “all runways”; the code figure 99 shall be used if a new runway state report is not available in the time for dissemination of the appropriate METAR message, in which case the previous runway state report will be repeated.
15.14
Trend forecasts

Note:
The governing criteria for issuing trend forecasts are specified in publication WMO-No. 49 – Technical Regulations [C.3.1].

15.14.1
When included in METAR or SPECI reports, the trend forecasts shall be in coded form.

15.14.2
When a change, required to be indicated in accordance with the governing criteria for significant changes, is expected for one or several of the observed elements — wind, horizontal visibility, present weather, clouds or vertical visibility — one of the following change indicators shall be used for TTTTT: BECMG or TEMPO.

Note:
Where possible, values corresponding to the local operating minima should be selected to indicate changes.

15.14.3
The time group GGgg, preceded without a space by one of the letter indicators TT = FM (from), TL (until) or AT (at), shall be used as appropriate, to indicate the beginning (FM) or the end (TL) of a forecast change, or the time (AT) at which specific forecast condition(s) is (are) expected.

15.14.4
The change indicator BECMG shall be used to describe expected changes to meteorological conditions which reach or pass specified threshold criteria at either a regular or irregular rate.

15.14.5
Changes in meteorological conditions which reach or pass specified threshold criteria for trend forecasts shall be indicated as follows:

(a)
When the change is forecast to begin and end wholly within the trend forecast period: by the change indicator BECMG followed by the letter indicators FM and TL respectively with their associated time groups, to indicate the beginning and end of the change (for example, for a trend forecast period from 1000 to 1200 UTC in the form: BECMG FM1030 TL1130);

(b)
When the change is forecast to occur from the beginning of the trend forecast period and be completed before the end of that period: by the change indicator BECMG followed only by the letter indicator TL and its associated time group (the letter indicator FM and its associated time group being omitted), to indicate the end of the change (for example: BECMG TL1100);

(c)
When the change is forecast to begin during the trend forecast period and be completed at the end of that period: by the change indicator BECMG followed only by the letter indicator FM and its associated time group (the letter indicator TL and its associated time group being omitted), to indicate the beginning of the change (for example: BECMG FM1100);

(d)
When it is possible to specify a time for the change to occur during the trend forecast period: by the change indicator BECMG followed by the letter indicator AT and its associated time group, to indicate the time of the change (for example: BECMG AT1100);

(e)
When changes are forecast to take place at midnight UTC, the time shall be indicated:

(i)
By 0000 when associated with FM and AT;

(ii)
By 2400 when associated with TL.

15.14.6
When the change is forecast to commence at the beginning of the trend forecast period and be completed by the end of that period, or when the change is forecast to occur within the trend forecast period but the time of the change is uncertain (possibly shortly after the beginning of the trend forecast period, or midway or near the end of that period), the change shall be indicated by only the change indicator BECMG (letter indicator(s) FM and TL or AT and associated time group(s) being omitted).

15.14.7
The change indicator TEMPO shall be used to describe expected temporary fluctuations to meteorological conditions which reach or pass specified threshold criteria and last for a period of less than one hour in each instance and in the aggregate cover less than half of the forecast period during which the fluctuations are expected to occur.

15.14.8
Periods of temporary fluctuations to meteorological conditions which reach or pass specified threshold criteria shall be indicated as follows:

(a)
When the period of temporary fluctuations is forecast to begin and end wholly within the trend forecast period: by the change indicator TEMPO followed by the letter indicators FM and TL respectively with their associated time groups, to indicate the beginning and end of the fluctuations (for example, for a trend forecast period from 1000 to 1200 UTC in the form: TEMPO FM1030 TL1130);

(b)
When the period of temporary fluctuations is forecast to occur from the beginning of the trend forecast period but cease before the end of that period: by the change indicator TEMPO followed only by the letter indicator TL and its associated time group (the letter indicator FM and its associated time group being omitted), to indicate the cessation of the fluctuations (for example: TEMPO TL1130);

(c)
When the period of temporary fluctuations is forecast to begin during the trend forecast period and cease by the end of that period: by the change indicator TEMPO followed only by the letter indicator FM and its associated time group (the letter indicator TL and its associated time group being omitted), to indicate the beginning of the fluctuation (for example: TEMPO FM1030).

15.14.9
When the period of temporary fluctuations to meteorological conditions is forecast to occur from the beginning of the trend forecast period and cease by the end of that period, the temporary fluctuations shall be indicated by only the change indicator TEMPO (letter indicators FM and TL and associated time groups being omitted).

15.14.10
Following the change groups TTTTT TTGGgg, only the group(s) referring to the element(s) which is (are) forecast to change significantly shall be included. However, in the case of significant changes of the clouds, all cloud groups, including any significant layer(s) or masses not expected to change, shall be given.

15.14.11
Regulation 15.5.6 shall apply.

15.14.12
Inclusion of significant forecast weather w’w’, using the appropriate abbreviations in accordance with Regulation 15.8, shall be restricted to indicate:

(1)
the onset, cessation or change in intensity of the following weather phenomena:

- Freezing precipitation;

- Moderate or heavy precipitation (including showers);

- Duststorm;

- Sandstorm;

- Thunderstorm (with precipitation)
- Other weather phenomena - given in Code table 4678 as agreed by the meteorological authority and air traffic services authority and operators concerned

(2)
the onset or cessation of the following weather phenomena:

- Freezing fog;

- Ice crystals;
- Low drifting dust, sand or snow;

- Blowing dust, sand or snow;

- Thunderstorm (without precipitation);

- Squall;

- Funnel cloud (tornado or waterspout).

15.14.13
To indicate the end of significant weather phenomena w´w´, the abbreviation NSW (Nil Significant Weather) shall replace the group w´w´.

15.14.14
When no cloud below 1 500 metres (5 000 ft) or the highest minimum sector altitude, whichever is greater, and no cumulonimbus and no towering cumulus are forecast, and CAVOK is not appropriate, the abbreviation NSC shall be used.

15.14.15
When none of the elements listed in Regulation 15.14.2 is expected to change significantly as to require a change to be indicated, this shall be indicated by the code word NOSIG. NOSIG (no significant change) shall be used to indicate meteorological conditions which do not reach or pass specified threshold criteria.

15.15
Group (RMK . . . . . . . . . . )


The indicator RMK denotes the beginning of a section containing information included by national decision which shall not be disseminated internationally.
FM 51–XIV Ext. TAF Aerodrome forecast
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YYGG/YeYeGeGe

KT
VVVV
or
or VVhshshs
or TTTTT

dddffGfmfm
or

NSW
or NSC
or


MPS
or

TTYYGGgg





CAVOK

Notes:

(1)
TAF is the name of the code for an aerodrome forecast.

(2)
Owing to the variability of meteorological elements in space and time, to limitations of forecasting techniques and to limitations caused by the definitions of some of the elements, the specific value of any of the elements given in a forecast shall be understood by the recipient to be the most probable value which the element is likely to assume during the period of the forecast. Similarly, when the time of occurrence or change of an element is given in a forecast, this time shall be understood to be the most probable time.

(3)
The groups enclosed in brackets are used in accordance with regional air navigation agreements.

(4)
Aerodrome forecasts are dealt with in publication WMO-No. 49 – Technical Regulations [C.3.1].

(5)
The code words “AMD”, “CNL”, “COR” and “NIL” shall be included, as appropriate, for amended, cancelled, corrected and missing forecasts, respectively.

R E G U L A T I O N S:

51.1
General
51.1.1
The code name TAF shall be included at the beginning of each individual aerodrome forecast.

51.1.2
The group YYGGggZ, shall be included in each individual forecast to report the date and time of origin of forecast.

51.1.3
The description of forecast conditions shall contain at least information about wind, visibility, weather and cloud or vertical visibility.

51.1.4
The forecast shall cover the period Y1Y1G1G1 to Y2Y2G2G2. The forecast period may be divided into two or more self-contained parts by the use of the time indicator group TTYYGGgg in the form of FMYYGGgg. A complete description of the forecast prevailing conditions shall be given at the beginning of the forecast or the self-contained parts designated by FMYYGGgg. If any element is expected to change significantly during the forecast period or a self-contained part thereof, one or more sets of change groups TTTTT YYGG/YeYeGeGe shall be added after the complete description of the conditions prevailing before the change. Each change group shall be followed by the modified elements subject to Regulation 51.1.5.

Notes:

(1)
The governing criteria for inclusion of change groups are specified in publication WMO-No. 49 – Technical Regulations [C.3.1].

(2)
See Regulation 51.8.1.

51.1.5
The group w´w´ and/or the group NsNsNshshshs or VVhshshs shall be omitted if the corresponding element(s) is (are) expected to be absent or not significant. After change groups TTTTT YYGG/YeYeGeGe, elements shall be omitted if they are not expected to differ significantly from the preceding values they possessed in the coded forecast (see Regulations 51.5.2, 51.6.1.7 and 51.6.3). However, in case of significant change of the clouds, all cloud groups, including any significant layer(s) or masses not expected to change, shall be given.

51.2
Group CCCC

51.2.1
ICAO location indicators shall be used.

51.2.2
When the same forecast in a TAF bulletin applies to more than one aerodrome, a separate forecast shall be issued for each aerodrome concerned. Only one indicator CCCC shall prefix each coded forecast.



KT
51.3
Group dddffGfmfm
or



MPS

51.3.1
The mean direction and speed of the forecast wind shall be indicated by dddff immediately followed, without a space, by one of the letter code indicators KT or MPS, as the case may be.

Notes:

(1)
KT and MPS are the standard ICAO abbreviations for knots and metres per second, respectively.

(2)
The primary unit prescribed in ICAO Annex 5 for wind speed is the metre per second (MPS) with the knot (KT) permitted for use as a non-SI alternative unit until a termination date is decided.

51.3.2
Regulations 15.5.2 and 15.5.4 shall apply.

51.3.3
ddd shall normally be encoded as VRB only when the mean wind speed is less than 1.5 m s-1 (3 knots). A variable wind at higher speeds shall be indicated only when it is impossible to forecast a single wind direction.

51.3.4
When it is forecast that the maximum wind speed will exceed the mean speed by 5 m s-1 (10 knots) or more, the maximum wind speed shall be indicated by adding Gfmfm immediately after dddff.

Note:
If after a change group the wind is reported again, Gfmfm should be included, or not, in accordance with these same criteria.

51.3.5
Regulation 15.5.6 shall apply.

51.4
Group VVVV

Note:
The coding of visibility is based on the use of the metre and kilometre, in accordance with the units specified in ICAO Annex 5.

51.4.1
When the horizontal visibility is forecast not to be the same in different directions, the prevailing visibility shall be given for VVVV. When the prevailing visibility cannot be forecast, the group VVVV shall be used to forecast the minimum visibility.

51.4.2
Regulation 51.7 shall apply.

51.4.3
Values to indicate forecast visibility shall be in conformity with those set out in Regulation 15.6.3.



w´w´

51.5
Group
or



NSW

51.5.1
Inclusion of significant forecast weather w'w', using the appropriate abbreviations in accordance with Regulation 15.8, shall be restricted to indicate:

(1)
the occurrence, cessation or change in intensity of the following weather phenomena:

– Freezing precipitation;

– Moderate or heavy precipitation (including showers);

– Duststorm;

– Sandstorm;

– Thunderstorm (with precipitation);

(2)
the occurrence or cessation of the following weather phenomena:

– Ice crystals;
– Freezing fog;

– Low drifting dust, sand or snow;

– Blowing dust, sand or snow;

– Thunderstorm (without precipitation);

– Squall;

– Funnel cloud (tornado or waterspout).
– Other weather phenomena - given in code table 4678 shall be included as agreed by the meteorological authority with the air traffic services authority and operators concerned.

51.5.2
To indicate the end of significant weather phenomena w´w´, the abbreviation NSW (Nil Significant Weather) shall replace the group w´w´.

Note: See Regulation 51.8.3.

51.5.3
Regulation 51.7 shall apply.



NsNsNshshshs


or

51.6
Group
VVhshshs


or



NSC

51.6.1
Cloud amount and cloud height NsNsNshshshs
51.6.1.1
The cloud amount NsNsNs shall be given as few (1 to 2 oktas), scattered (3 to 4 oktas), broken (5 to 7 oktas) or overcast (8 oktas), using the three-letter abbreviations FEW, SCT, BKN and OVC followed, without a space, by the height of the base of the cloud layer (mass) hshshs.

51.6.1.2
Subject to Regulation 51.6.1.4, in any cloud group, NsNsNs shall be the total amount of cloud that the forecaster expects to be at the level given by hshshs.

51.6.1.3
The cloud group shall be repeated to indicate different layers or masses of cloud forecast. The number of groups shall not exceed three, except that cumulonimbus clouds and/or towering cumulus clouds, when forecast, shall always be included.

51.6.1.4
The selection of forecast layers or masses of cloud to be included shall be made in accordance with the following criteria:

1st group:
the lowest individual layer (mass) of any amount, to be indicated as FEW, SCT, BKN or OVC;

2nd group:
the next individual layer (mass) covering more than two oktas, to be indicated as SCT, BKN or OVC;

3rd group:
the next higher individual layer (mass) covering more than four oktas, to be indicated as BKN or OVC;

Additional groups:
Cumulonimbus clouds (CB) and/or towering cumulus clouds when forecast, if not already included in one of the three groups above.

The order of inclusion of the groups shall be from lower to higher levels.

51.6.1.5
The height of the base of forecast cloud layer (mass) shall be coded in units of 30 metres (100 ft) in the form hshshs.

51.6.1.6
Types of forecast clouds other than cumulonimbus clouds and towering cumulus clouds shall not be given. Cumulonimbus clouds and towering cumulus clouds when expected shall be indicated by appending the letter abbreviations CB and TCU, respectively to the cloud group without a space. In case CB and TCU are forecast with the same height of cloud base, the cloud amount shall be the sum of the CB and TCU amounts and the cloud type given as CB.

51.6.2
Vertical visibility VVhshshs

When the sky is expected to be obscured and clouds cannot be forecast and information on vertical visibility is available, the group VVhshshs shall be used in lieu of NsNsNshshshs, where hshshs shall be the vertical visibility in units of 30 metres (hundreds of feet).

Note: See Note (1) to Regulation 15.9.2.

51.6.3
Cloud information shall be limited to cloud of operational significance, i.e. cloud below 1500 metres (5 000 ft) or below the highest minimum sector altitude, whichever is greater, and Cumulonimbus and/or towering cumulus whenever forecast. In applying this limitation, when no Cumulonimbus and no towering cumulus and no cloud below 1 500 m (5 000 ft) or below the highest minimum sector altitude, whichever is greater, are forecast, and CAVOK is not appropriate, the abbreviation NSC shall be used.
51.6.4
Regulation 51.7 shall apply.

51.7
Code word CAVOK

When it is expected that the following conditions will apply simultaneously, the code word CAVOK shall be included in place of the groups VVVV, w´w´ and NsNsNshshshs or VVhshshs:

(a)
Visibility: 10 km or more;

(b)
No cloud below 1 500 metres (5 000 ft) or below the highest minimum sector altitude, whichever is greater, and no cumulonimbus and no towering cumulus;

(c)
No significant weather phenomena (see Code table 4678).

Note: See note under Regulation 15.10.


TTTTT YYGG/YeYeGeGe
51.8
Groups
or



TTYYGGgg

51.8.1
These groups shall be used when, during the period Y1Y1G1G1 to Y2Y2G2G2, a change in some or all of the elements forecast is expected to occur at some intermediate time YYGGgg or during the period YYGG to YeYeGeGe. Such groups shall not be introduced until all the data groups necessary to describe the elements forecast in the period Y1Y1G1G1 to Y2Y2G2G2 or YYGGgg have been given.

Notes:

(1)
If the end of the forecast period is midnight, YeYe should be the date before midnight and GeGe should be indicated as 24.

(2)
See Note (1) to Regulation 51.1.4.

51.8.2
The time indicator group TTYYGGgg in the form of FMYYGGgg (from YYGGgg) shall be used to indicate the beginning of a self-contained part of the forecast indicated by YYGGgg. When the group FMYYGGgg is used, all forecast conditions given before the group FMYYGGgg are superseded by the conditions indicated after the group.

51.8.3
The change groups TTTTT YYGG/YeYeGeGe in the form of BECMG YYGG/YeYeGeGe shall indicate a change in forecast meteorological conditions expected to occur at either a regular or irregular rate at an unspecified time within the period YYGG to YeYeGeGe. The duration of the period YYGG to YeYeGeGe shall normally not exceed two hours and in any case shall not exceed four hours. The change groups shall be followed by a description of all the elements for which a change is forecast. When an element is not described in data groups which follow the change groups, the description of this element for the period between Y1Y1G1G1 and Y2Y2G2G2 shall be considered to remain valid subject to Regulation 51.1.5.

Note:
The conditions described after the groups BECMG YYGG/YeYeGeGe are those expected to prevail from YeYeGeGe until Y2Y2G2G2, unless a further change is expected, in which case a further set of change groups BECMG YYGG/YeYeGeGe or FMYYGGgg must be used.

51.8.4
The change groups TTTTT YYGG/YeYeGeGe in the form of TEMPO YYGG/YeYeGeGe shall indicate frequent or infrequent temporary fluctuations in forecast meteorological conditions which are expected to last less than one hour in each instance and, in the aggregate cover, less than half of the period indicated by YYGG/YeYeGeGe.

Notes:

(1)
If the modified forecast condition is expected to last one hour or more, Regulation 51.8.2 or 51.8.3 applies, i.e. the change groups BECMG YYGG/YeYeGeGe or FMYYGGgg must be used at the beginning and end of the period during which conditions are expected to depart from those forecast prior to YYGG or YYGGgg.

(2)
To keep forecasts clear and unambiguous, the use of change indicators should be carefully considered and kept to a minimum. In particular, the overlapping of change periods should be avoided. At any time during the period of validity of the TAF, only one possible variation in the prevailing forecast conditions should normally be indicated. The subdivision of the forecast period by FMYYGGgg should be used to avoid too complex forecasts in cases where many significant changes in weather conditions are expected to occur throughout the forecast period.

51.9
Groups PROBC2C2 YYGG/YeYeGeGe
51.9.1
In order to indicate the probability of occurrence of alternative value(s) of forecast element(s) during a defined period of time, the groups PROBC2C2 YYGG/YeYeGeGe shall be placed directly before the alternative value(s). For C2C2, only the values 30 and 40 shall be used to indicate the probabilities 30 and 40%, respectively.

Note:
A probability of less than 30% of actual values deviating from those forecast is not considered to justify the use of the group PROB. When the possibility of an alternative value is 50% or more, this should be indicated by the use of BECMG, TEMPO or FM as appropriate.

51.9.2
A probability statement may also be related to the occurrence of temporary fluctuations. In this case, the group PROBC2C2 shall be placed immediately before the change group TEMPO and the group YYGG/YeYeGeGe shall be placed after TEMPO (for example PROB30 TEMPO 2922/3001).

51.9.3
The group PROBC2C2 shall not be used in combination with the change indicator group BECMG or the time indicator group FMYYGGgg.

51.10
Group (TXTFTF/YFYFGFGFZ  TNTFTF/YFYFGFGFZ)

51.10.1
To indicate forecast maximum and minimum temperatures expected to occur at the time indicated by YFYFGFGFZ, the letter indicator TX for the maximum forecast temperature and TN for the minimum forecast temperature shall precede TFTF without a space. Up to a maximum of four temperatures shall be included, i.e. two maximum temperatures and two minimum temperatures.
51.10.2
Temperatures between –9°C and +9°C shall be preceded by 0; temperatures below 0°C shall be preceded by the letter M, that is, minus.

51.11
Amended aerodrome forecast

An amended aerodrome forecast in code form shall be identified by the use of the prefix TAF AMD in place of TAF, and it shall cover the whole remaining validity period of the original TAF.
SYMBOLIC LETTERS AND REMARKS

AS TO THE METHODS OF CODING

BRBR 
Friction coefficient/braking actionEstimated surface friction (Code table 0366)

(FM 15, FM 16)

*snip*
FsFsFs
Outgoing short-wave radiation, in joules, integrated over 24 hours.



(FM 88)

F3F3F3
Identification of originating/generating centre (Common Code table C-1 – See 
Attachment 1)



(FM 86, FM 87, FM 88)

F4F4F4
Identification of originating/generating sub-centre (defined by centre F3F3F3 if 
necessary – Table to be supplied to WMO Secretariat by centre)



(FM 86, FM 87, FM 88)

FFFF
Amount of radiation, in kilojoules per square metre, over a 1-hour period.



(FM 12, FM 13, FM 14)

F24F24F24F24
Amount of radiation, in joules per square centimetre, over a 24-hour period.



(FM 12, FM 13, FM 14)

f
Wind speed derived from movement of cloud elements. (Code table 1200)



(FM 85)

fe
Speed of movement of echo pattern. (Code table 1236)



(FM 20)

ff
Wind speed, in units indicated by iw.



(FM 12, FM 13, FM 14, FM 18, FM 22)


(1)
If wind speed is 99 units or more, see Regulation 12.2.2.3.3.

—
Wind speed, in knots or metres per second.



(FM 15, FM 16, FM 51)


(1)
For wind speeds of 100 units or more, see Regulations 15.5.6 or 51.3.5, as 

appropriate.

—
Wind speed, in knots.



(FM 45)


(1)
For wind speeds of 100 units or more, see Regulation 45.3.6.2.

—
Wind speed, in units indicated by iu.



(FM 63, FM 64)

fmfm
Maximum wind speed, in knots or metres per second.



(FM 15, FM 16, FM 51)


(1)
See Note (1) under ff (second specification).

fsfs
Speed, in knots, of system, front or area.



(FM 20, FM 45, FM 46)


(1)
fsfs denotes the speed of the system at the position indicated by the preceding 

group(s).

—
Speed, in knots, of tropical cyclone or other system.



(FM 85)

ftafta
Main transport speed in atmosphere, in metres per second.



(FM 22)

ftwftw
Main transport speed in water, in metres per second.

(FM 22)
*snip*
HsHsHs
Significant wave height, in decimetres. (FM 15, FM 16)
4678
w′w′ Significant present and forecast weather

	QUALIFIER
	WEATHER PHENOMENA

	INTENSITY OR
PROXIMITY
1
	DESCRIPTOR
2
	PRECIPITATION
3
	OBSCURATION
4
	OTHER
5

	–
Light



Moderate


(no qualifier)


+
Heavy


(well 
developed


in the case of


dust/sand


whirls (dust


devils) and


funnel 
clouds)

VC
In the vicinity
	MI Shallow

BC Patches

PR Partial

(covering part

of the aerodrome)

DR Low drifting

BL Blowing

SH Shower(s)

TS Thunderstorm

FZ Freezing

(supercooled)


	DZ Drizzle

RA Rain

SN Snow

SG Snow grains

IC Ice crystals

(diamond

dust)
PL Ice pellets

GR Hail

GS Small hail

and/or snow

pellets

UP Unknown

precipitation


	BR Mist

FG Fog

FU Smoke

VA Volcanic ash

DU Widespread

dust

SA Sand

HZ Haze


	PO Dust/sand

whirls

(dust devils)

SQ Squalls

FC Funnel cloud(s)

(tornado or

water-spout)

SS Sandstorm

DS Duststorm




The w´w´ groups shall be constructed by considering columns 1 to 5 in the table above in sequence, that is, intensity, followed by description, followed by weather phenomena. An example could be: +SHRA (heavy shower(s) of rain).

N O T E S :

(1)
Entries in this code table are based on the descriptions of hydrometeors and lithometeors found in publication WMO-No. 407 – International Cloud Atlas, Volume I (Manual on the observation of clouds and other meteors).

(2)
Regulation 15.8 shall apply.

(3)
More than one form of precipitation shall be combined, the dominant type of precipitation being reported first, for example +SNRA.

(4)
More than one phenomenon other than a precipitation combination noted shall be reported in separate w´w´ groups in the order of the columns, for example –DZ FG.

(5)
Intensity shall be indicated only with precipitation, precipitation associated with showers and/or thunderstorms, duststorm or sandstorm, and funnel clouds.

(6)
Not more than one descriptor shall be included in a w´w´ group, for example –FZDZ.

(7)
The descriptors MI, BC and PR shall be used only in combination with the letter abbreviation FG, for example MIFG.

(8)
The descriptor DR (low drifting) shall be used for dust, sand or snow raised by the wind to less than two metres above the ground. BL (blowing) shall be used to indicate dust, sand or snow raised by the wind to a height of two metres or more above the ground. The descriptors DR and BL shall be used only in combination with the letter abbreviations DU, SA and SN, for example BLSN.

(9)
When blowing snow is observed with snow falling from cloud, both phenomena are reported, e.g. SN BLSN. When due to blowing snow the observer cannot determine whether or not snow is also falling from cloud, then only BLSN shall be reported.

(10)
The descriptor SH shall be used only in combination with one or more of the letter abbreviations RA, SN, GS, GR and UP to indicate precipitation of the shower type at the time of observation, for example SHSN.

(11)
The descriptor TS, if not used on its own, shall be used only in combination with one or more of the letter abbreviations RA, SN, GS, GR and UP to indicate thunderstorm with precipitation at the aerodrome, for example TSSNGS.

(12)
The descriptor FZ shall be used only in combination with the letter abbreviations FG, DZ, RA and UP for example FZRA.

(13)
The proximity qualifier VC shall be used only in combination with the letter abbreviations TS, DS, SS, FG, FC, SH, PO, BLDU, BLSA, BLSN and VA.

(14)
UP is to be used only in reports from fully automated stations unable to distinguish precipitation type.
*snip*

0366

BRBR Friction coefficient/braking action Estimated surface friction
Code figure

00 Friction coefficient 0.00

01 Friction coefficient 0.01

. . . . .

88 Friction coefficient 0.88

89 Friction coefficient 0.89

90 Friction coefficient 0.90
00-90 Reserved
91 Braking action poor
Estimated surface friction poor
92 Braking action medium/poorEstimated surface friction poor to medium
93 Braking action medium
Estimated surface friction medium
94 Braking action medium/good
Estimated surface friction medium to good
95 Braking action good
Estimated surface friction good
96–98 Reserved

99 Unreliable
96-99 Reserved
// Braking conditionsEstimated surface friction not reported and/or runway not operational

0919

ER Runway deposits

Code

figure

0 Clear and dry

1 DampChemicals
2 Wet and water patches
3 Rime and frost covered (depth normally less than 1 mm) 
4 Dry snow 

5 Wet snow 

6 Slush 

7 Ice 

8 Compacted or rolled snow 

9 Frozen ruts or ridges 

/ Type of deposit not reported (e.g. due to runway clearance in progress)

· ANNEX TO PARAGRAPH 5.2
Add new texts to symbolic lettters:
RxRxRxRx                  Highest daily amount of precipitation during the month, in tenths of millimetres 

                           (coded 9998 for 999.8 mm or more, and coded 9999 for trace)

                           (FM 71)

R24R24R24R24         Total amount of precipitation during the 24-hour period ending at the time of

                           observation, in tenths of millimetres (coded 9998 for 999.8 mm or more, and coded

                           9999 for trace)

(FM 12, FM 14)

· ANNEX TO PARAGRAPH 6.1.1
Recommendation on WWW monitoring:
· 
To invite the focal points for codes and data representation matters to review the monitoring information;

· 
To invite the RTH focal points to review the monitoring information and to take action to ensure that the BUFR bulletins are distributed on the GTS and that Volume C1 is updated;

· 
To invite WWW centres to continue participating and to increase their participation in the monitoring of the operation of the WWW, and in particular to consider participating in the monitoring of reports from RBSN stations presented in CREX and in the monitoring of marine and climate data as requested by CBS.
· 
To invite NMC that are experiencing difficulties with the migration to BUFR to approach their responsible RTHs to investigate possibility of step-by-step migration.


Availability of SYNOP reports from RBSN stations

Monitoring period: 1 to 15 October 2011
(the percentage of reports received is based on the main synoptic hours 0000,0600,1200 and 1800 UTC)


	90% to 100% (3229)

	45% to 90% (595)

	1% to 45% (237)

	silent station (393)


Availability of surface reports in TDCF from RBSN stations

Monitoring period: 1 to 15 October 2011
(the percentage of reports received is based on the main synoptic hours 0000,0600,1200 and 1800 UTC)

[image: image2.emf]
[image: image3.emf]
Availability of TEMP reports in TDCF from RBSN stations

Monitoring period: 1 to 15 October 2011
(the percentage of reports received is based on Part A for 0000 and 1200 UTC)
[image: image4.emf]

Table 1 - Percentage of possible reports received: TAC, TDCF and the difference between them.
Note:
figures are calculated as fractions but displayed to whole numbers, so the difference might not be the same as the difference between the displayed. 


Observation Type: ISMx

Region
1

Country
TAC %
TDCF %
Difference %

ALGERIA / ALGERIE
94%
92%
2%

ANGOLA
1%
0%
1%

BENIN
100%
0%
100%

BOTSWANA
71%
14%
56%

BOUVET ISLAND / ILE BOUVET
0%
0%
0%

BRITISH VIRGIN ISLANDS / ILES 
0%
0%
0%

VIERGES BRITANNIQUES

BURKINA FASO
95%
0%
95%

BURUNDI
13%
0%
13%

CAMEROON / CAMEROUN
19%
16%
3%

CAPE VERDE / CAP-VERT
93%
0%
93%

CENTRAL AFRICAN REPUBLIC / 
74%
0%
74%

REPUBLIQUE CENTRAFRICAINE

CHAD / TCHAD
45%
0%
45%

COMOROS / COMORES
100%
0%
100%

CONGO
47%
0%
47%

COTE D'IVOIRE
66%
0%
66%

DEMOCRATIC REPUBLIC OF THE 
1%
0%
1%

CONGO / REPUBLIQUE 

DJIBOUTI
10%
0%
10%

EGYPT / EGYPTE
96%
0%
96%

EQUATORIAL GUINEA / GUINEE 
58%
0%
58%

EQUATORIALE

ERITREA / ERYTHREE
17%
0%
17%

ETHIOPIA / ETHIOPIE
10%
0%
10%

GABON
56%
0%
56%

GAMBIA / GAMBIE
77%
0%
77%

GHANA
59%
0%
59%

GUINEA / GUINEE
6%
0%
6%

GUINEA-BISSAU / GUINEE-BISSAU
33%
0%
33%

KENYA
69%
0%
69%

LESOTHO
3%
0%
3%

LIBERIA
0%
0%
0%

LIBYAN ARAB JAMAHIRIYA / 
16%
0%
16%

JAMAHIRIYA ARABE LIBYENNE

MADAGASCAR
52%
0%
52%

MADEIRA / MADERE
100%
0%
100%

MALAWI
43%
0%
43%

MALI
90%
0%
90%

MAURITANIA / MAURITANIE
72%
0%
72%

MAURITIUS / MAURICE
90%
0%
90%

MOROCCO / MAROC
48%
0%
48%

MOZAMBIQUE
23%
0%
23%

NAMIBIA / NAMIBIE
31%
0%
31%

NIGER
80%
0%
80%

NIGERIA
26%
0%
26%

OCEAN ISLANDS / ILES DANS 
73%
31%
42%

L'OCEAN

RWANDA
0%
0%
0%

SENEGAL
90%
90%
0%

SEYCHELLES
33%
10%
23%

SIERRA LEONE
0%
0%
0%

SOMALIA / SOMALIE
0%
0%
0%

SOUTH AFRICA / AFRIQUE DU SUD
94%
2%
92%

SPAIN (CANARY ISLANDS) / 
86%
10%
76%

ESPAGNE (ILES CANARIES)

SPAIN (CEUTA AND MELILLA) / 
75%
75%
0%

ESPAGNE (CEUTA ET MELILLA)

STATIONS OPERATED BY SOUTH 
94%
2%
92%

AFRICA / STATIONS EXPLOITEES 

SUDAN / SOUDAN
56%
0%
56%

SWAZILAND
50%
0%
50%

TOGO
100%
0%
100%

TUNISIA / TUNISIE
83%
69%
13%

UGANDA / OUGANDA
34%
0%
34%

UNITED REPUBLIC OF TANZANIA / 
81%
0%
81%

REPUBLIQUE UNIE DE TANZANIE

WESTERN SAHARA / SAHARA 
38%
0%
38%

OCCIDENTAL

ZAMBIA / ZAMBIE
5%
0%
5%

ZIMBABWE
64%
0%
64%

Region
2

Country
TAC %
TDCF %
Difference %

AFGHANISTAN, ISLAMIC STATE OF 
0%
0%
0%

/ AFGHANISTAN, ETAT ISLAMIQUE 

BAHRAIN / BAHREIN
14%
2%
12%

BANGLADESH
75%
14%
62%

CAMBODIA / CAMBODGE
12%
0%
12%

CHINA / CHINE
100%
91%
9%

DEMOCRATIC PEOPLE'S REPUBLIC
100%
0%
100%

 OF KOREA / REPUBLIQUE 

HONG KONG, CHINA / HONG-KONG, 
100%
100%
0%

CHINE

INDIA (STATIONS NORTH OF 
98%
99%
-1%

LATITUDE 20~N) / INDE (STATIONS 

INDIA (STATIONS SOUTH OF 
98%
99%
-1%

LATITUDE 20~N) / INDE (STATIONS 

IRAN, ISLAMIC REPUBLIC OF / 
95%
0%
95%

IRAN, REPUBLIQUE ISLAMIQUE D'

IRAQ
64%
0%
64%

JAPAN / JAPON
100%
98%
2%

KAZAKHSTAN / KAZAKHSTAN
100%
0%
100%

KAZAKHSTAN / KAZAKHSTAN 
100%
0%
100%

(EUROPE)

KUWAIT / KOWEIT
75%
33%
43%

KYRGYZSTAN / KIRGHIZISTAN
100%
0%
100%

LAO PEOPLE'S DEMOCRATIC 
79%
0%
79%

REPUBLIC / REPUBLIQUE 

MACAO, CHINA / MACAO, CHINE
100%
0%
100%

MALDIVES
72%
43%
29%

MONGOLIA / MONGOLIE
100%
9%
91%

MYANMAR
87%
0%
86%

NEPAL
33%
3%
29%

OMAN
82%
31%
51%

PAKISTAN
98%
2%
96%

QATAR
100%
75%
25%

REPUBLIC OF KOREA / 
100%
0%
100%

REPUBLIQUE DE COREE

RUSSIAN FEDERATION (IN ASIA) / 
98%
99%
-1%

FEDERATION DE RUSSIE (EN ASIE)

RUSSIAN FEDERATION (IN 
98%
99%
-1%

EUROPE) / FEDERATION DE 

SAUDI ARABIA / ARABIE SAOUDITE
73%
72%
0%

SRI LANKA
96%
6%
91%

STATIONS OPERATED BY CHINA / 
100%
91%
9%

STATIONS EXPLOITEES PAR LA 

STATIONS OPERATED BY INDIA / 
98%
99%
-1%

STATIONS EXPLOITEES PAR L'INDE

STATIONS OPERATED BY JAPAN / 
100%
98%
2%

STATIONS EXPLOITEES PAR LE 

STATIONS OPERATED BY THE 
100%
0%
100%

REPUBLIC OF KOREA / STATIONS 

STATIONS OPERATED BY THE 
98%
99%
-1%

RUSSIAN FEDERATION / STATIONS 

TAJIKISTAN / TADJIKISTAN
52%
0%
52%

THAILAND / THAILANDE
100%
0%
100%

TURKMENISTAN
100%
0%
100%

UNITED ARAB EMIRATES / EMIRATS
100%
78%
22%

 ARABES UNIS

UZBEKISTAN / OUZBEKISTAN
100%
0%
100%

VIET NAM
96%
0%
96%

YEMEN
51%
17%
33%

Region
3

Country
TAC %
TDCF %
Difference %

ARGENTINA / ARGENTINE
95%
2%
93%

BOLIVIA / BOLIVIE
45%
0%
45%

BRAZIL / BRESIL
74%
69%
5%

CHILE / CHILI
78%
1%
77%

COLOMBIA / COLOMBIE
64%
54%
10%

COLOMBIA / COLOMBIE (SAN 
64%
54%
10%

ANDRES AND PROVIDENCIA 

ECUADOR / EQUATEUR
57%
52%
5%

FRENCH GUIANA / GUYANE 
75%
0%
75%

FRANCAISE

GUYANA
0%
0%
0%

ISLANDS / ILES (88: 800 - 998)
80%
98%
-18%

PARAGUAY
79%
0%
78%

PERU / PEROU
53%
0%
53%

STATIONS OPERATED BY 
95%
2%
93%

ARGENTINA / STATIONS 

STATIONS OPERATED BY BRAZIL / 
74%
69%
5%

STATIONS EXPLOITEES PAR LE 

STATIONS OPERATED BY CHILE / 
78%
1%
77%

STATIONS EXPLOITEES PAR LE 

STATIONS OPERATED BY 
91%
1%
91%

URUGUAY / STATIONS EXPLOITEES

SURINAME / SURINAM
25%
11%
15%

URUGUAY
91%
1%
91%

VENEZUELA
69%
30%
38%

VENEZUELA (ISLA DE AVES)
69%
30%
38%

Region
4

Country
TAC %
TDCF %
Difference %

ANTIGUA AND BARBUDA / 
100%
0%
100%

ANTIGUA-ET-BARBUDA

BAHAMAS
11%
0%
11%

BARBADOS / BARBADE
98%
0%
98%

BELIZE
50%
0%
50%

BERMUDA / BERMUDES
100%
95%
5%

CANADA
94%
0%
94%

CAYMAN ISLANDS / ILES 
75%
0%
75%

CAIMANES

CLIPPERTON
0%
0%
0%

COLOMBIA / COLOMBIE
48%
40%
8%

COLOMBIA / COLOMBIE (SAN 
48%
40%
8%

ANDRES AND PROVIDENCIA 

COSTA RICA
51%
0%
51%


CUBA
90%
0%
90%

CURACAO AND BONAIRE / 
98%
0%
98%

CURACAO ET BONAIRE

DOMINICA / DOMINIQUE
75%
0%
75%

DOMINICAN REPUBLIC / 
91%
0%
91%

REPUBLIQUE DOMINICAINE

EL SALVADOR
39%
0%
39%

GRENADA / GRENADE
100%
0%
100%

GUADELOUPE, ST MARTIN, ST 
33%
0%
33%

BARTHELEMY (AND OTHER 

GUATEMALA
33%
0%
33%

HAITI
0%
0%
0%

HONDURAS
70%
0%
70%

ISLANDS IN THE PACIFIC OCEAN 
100%
0%
100%

NORTH OF THE EQUATOR / ILES 

JAMAICA / JAMAIQUE
100%
0%
100%

MARTINIQUE
96%
0%
96%

MEXICO / MEXIQUE
95%
0%
95%

NETHERLANDS ANTILLES AND 
98%
0%
98%

ARUBA / ANTILLES 

NICARAGUA
0%
0%
0%

PANAMA
74%
0%
74%

PUERTO RICO AND US 
100%
0%
100%

POSSESSIONS IN THE CARIBBEAN 

SAINT LUCIA / SAINTE-LUCIE
80%
0%
80%

ST. PIERRE AND MIQUELON / ST. 
100%
0%
100%

PIERRE ET MIQUELON

STATIONS OPERATED BY THE 
100%
0%
100%

U.S.A. / STATIONS EXPLOITEES 

TRINIDAD AND TOBAGO / TRINITE 
100%
0%
100%

ET TOBAGO

UNITED STATES OF AMERICA 
100%
0%
100%

(ALASKA) / ETATS-UNIS 

UNITED STATES OF AMERICA / 
100%
0%
100%

ETATS-UNIS D'AMERIQUE

VENEZUELA
0%
0%
0%

VENEZUELA (ISLA DE AVES)
0%
0%
0%

Region
5

Country
TAC %
TDCF %
Difference %

AUSTRALIA (ADDITIONAL ISLANDS)
81%
97%
-16%

 / AUSTRALIE (ILES 

AUSTRALIA / AUSTRALIE (LAT 10~S
81%
97%
-16%

 - 15~S)

AUSTRALIA / AUSTRALIE (LAT 15~S
81%
97%
-16%

 - 20~S)

AUSTRALIA / AUSTRALIE (LAT 20~S
81%
97%
-16%

 - 25~S)

AUSTRALIA / AUSTRALIE (LAT 25~S
81%
97%
-16%

 - 30~S)

AUSTRALIA / AUSTRALIE (LAT 30~S
81%
97%
-16%

 - 35~S)

AUSTRALIA / AUSTRALIE (LAT 35~S
81%
97%
-16%

 - 40~S)

AUSTRALIA / AUSTRALIE (LAT 40~S
81%
97%
-16%

 - 45~S)

BRUNEI DARUSSALAM
95%
0%
95%

COOK ISLANDS / ARCHIPEL DE 
75%
0%
75%

COOK

DETACHED ISLANDS / ILES 
99%
0%
99%

ISOLEES (91 : 753, 754)

DETACHED ISLANDS / ILES 
32%
0%
32%

ISOLEES (91 533)

DETACHED ISLANDS / ILES 
0%
0%
0%

ISOLEES (91: 960 - 998)

EAST TIMOR / TIMOR ORIENTAL
0%
0%
0%

FIJI / FIDJI
90%
100%
-10%

FRENCH POLYNESIA (AUSTRAL 
100%
0%
100%

ISLANDS) / POLYNESIE FRANCAISE

FRENCH POLYNESIA (MARQUESAS 
100%
0%
100%

ISLANDS) / POLYNESIE FRANCAISE

FRENCH POLYNESIA (SOCIETY 
100%
0%
100%

ISLANDS) / POLYNESIE FRANCAISE

FRENCH POLYNESIA (TUAMOTU 
100%
0%
100%

ISLANDS AND GAMBIER ISLANDS) /

INDONESIA / INDONESIE (JAWA)
96%
99%
-3%

INDONESIA / INDONESIE 
96%
99%
-3%

(KALIMANTAN)

INDONESIA / INDONESIE (MALUKU 
96%
99%
-3%

AND / ET IRIAN JAYA)

INDONESIA / INDONESIE 
96%
99%
-3%

(NUSATENGGARA)

INDONESIA / INDONESIE 
96%
99%
-3%

(SULAWESI)

INDONESIA / INDONESIE (SUMATRA)
96%
99%
-3%

ISLANDS / ILES (96: 995, 996)
81%
97%
-16%

ISLANDS IN THE PACIFIC OCEAN 
27%
0%
27%

NORTH OF THE EQUATOR / ILES 

KIRIBATI
32%
0%
32%

MALAYSIA (PENINSULAR 
100%
0%
100%

MALAYSIA) / MALAISIE (MALAISIE 

MALAYSIA (SABAH AND SARAWAK)
100%
0%
100%

 / MALAISIE (SABAH ET SARAWAK)

NAURU
100%
100%
0%

NEW CALEDONIA / NOUVELLE-
67%
0%
67%

CALEDONIE

NEW ZEALAND / NOUVELLE-
100%
0%
100%

ZELANDE

NIUE / NIOUE
25%
0%
25%

PAPUA NEW GUINEA / PAPOUASIE 
24%
55%
-32%

- NOUVELLE-GUINEE

PHILIPPINES
96%
6%
89%

PHOENIX ISLANDS / ILES PHOENIX
32%
0%
32%

SAMOA AND AMERICAN SAMOA / 
16%
0%
16%

SAMOA ET SAMOA AMERICAIN

SINGAPORE / SINGAPOUR
100%
100%
0%

SOLOMON ISLANDS / ILES SALOMON
92%
100%
-8%

STATIONS OPERATED BY 
81%
97%
-16%

AUSTRALIA / STATIONS 

STATIONS OPERATED BY THE 
36%
0%
36%

U.S.A. / STATIONS EXPLOITEES 

TOKELAU (AND SWAINS IS.) / 
0%
0%
0%

TOKELAOU (ET ILE SWAINS)

TONGA
79%
0%
79%

TUVALU
70%
0%
70%

UNITED STATES OF AMERICA 
36%
0%
36%

(ALASKA) / ETATS-UNIS 

UNITED STATES OF AMERICA / 
36%
0%
36%

ETATS-UNIS D'AMERIQUE

VANUATU
100%
0%
100%

Region
6

Country
TAC %
TDCF %
Difference %

ARMENIA / ARMENIE
100%
0%
100%

AUSTRIA / AUTRICHE
100%
36%
64%

AZERBAIJAN / AZERBAIDJAN
99%
0%
99%

BELARUS
100%
0%
100%

BELGIUM / BELGIQUE
100%
0%
100%

BOSNIA AND HERZEGOVINA / 
99%
0%
99%

BOSNIE-HERZEGOVINE

BULGARIA / BULGARIE
100%
0%
100%

CROATIA / CROATIE
92%
18%
75%

CYPRUS / CHYPRE
100%
99%
1%

CZECH REPUBLIC / REPUBLIQUE 
100%
100%
0%

TCHEQUE

DENMARK AND FAROE ISLANDS / 
98%
95%
3%

DANEMARK ET ILES FEROE

ESTONIA / ESTONIE
100%
0%
100%

FINLAND / FINLANDE
91%
5%
85%

FRANCE
100%
0%
100%

GEORGIA / GEORGIE
89%
99%
-10%

GERMANY / ALLEMAGNE
100%
0%
100%

GIBRALTAR
0%
100%
-100%

GREECE / GRECE
87%
86%
1%

GREENLAND / GROENLAND
94%
92%
2%

HUNGARY / HONGRIE
100%
0%
100%

ICELAND / ISLANDE
78%
0%
78%

IRELAND / IRLANDE
100%
8%
92%

ISRAEL
100%
100%
0%

ITALY / ITALIE
98%
97%
1%

JORDAN / JORDANIE
100%
0%
100%

KAZAKHSTAN / KAZAKHSTAN
100%
0%
100%

KAZAKHSTAN / KAZAKHSTAN 
100%
0%
100%

(EUROPE)

LATVIA / LETTONIE
100%
0%
100%

LEBANON / LIBAN
100%
17%
83%

LITHUANIA / LITUANIE
100%
0%
100%

LUXEMBOURG
98%
0%
98%

MALTA / MALTE
100%
0%
100%

MONTENEGRO
99%
0%
99%

NETHERLANDS / PAYS-BAS
100%
11%
89%

NORWAY / NORVEGE
100%
0%
100%

POLAND / POLOGNE
100%
14%
86%

PORTUGAL
98%
0%
98%

REPUBLIC OF MOLDOVA / 
100%
0%
100%

REPUBLIQUE DE MOLDOVA

ROMANIA / ROUMANIE
100%
100%
0%

RUSSIAN FEDERATION (IN ASIA) / 
98%
98%
0%

FEDERATION DE RUSSIE (EN ASIE)

RUSSIAN FEDERATION (IN 
98%
98%
0%

EUROPE) / FEDERATION DE 

SERBIA / SERBIE
93%
5%
87%

SLOVAKIA / SLOVAQUIE
100%
100%
0%

SLOVENIA / SLOVENIE
88%
88%
0%

SPAIN / ESPAGNE
92%
12%
80%

STATIONS OPERATED BY FINLAND 
91%
5%
85%

/ STATIONS EXPLOITEES PAR LA 

STATIONS OPERATED BY FRANCE /
100%
0%
100%

 STATIONS EXPLOITEES PAR LA 

STATIONS OPERATED BY 
100%
0%
100%

GERMANY / STATIONS EXPLOITEES

STATIONS OPERATED BY ITALY / 
98%
97%
1%

STATIONS EXPLOITEES PAR L'ITALIE

STATIONS OPERATED BY NORWAY
100%
0%
100%

 / STATIONS EXPLOITEES PAR LA 

STATIONS OPERATED BY POLAND /
100%
14%
86%

 STATIONS EXPLOITEES PAR LA 

STATIONS OPERATED BY SPAIN / 
92%
12%
80%

STATIONS EXPLOITEES PAR 

STATIONS OPERATED BY THE 
100%
11%
89%

NETHERLANDS / STATIONS 

STATIONS OPERATED BY THE 
98%
98%
0%

RUSSIAN FEDERATION / STATIONS 

STATIONS OPERATED BY THE 
100%
96%
4%

UNITED KINGDOM / STATIONS 

STATIONS OPERATED BY UKRAINE 
100%
0%
100%

/ STATIONS EXPLOITEES PAR 

SWEDEN / SUEDE
100%
7%
93%

SWITZERLAND AND 
100%
30%
70%

LIECHTENSTEIN / SUISSE ET 

SYRIAN ARAB REPUBLIC / 
97%
19%
78%

REPUBLIQUE ARABE SYRIENNE

THE FORMER YUGOSLAV 
65%
0%
65%

REPUBLIC OF MACEDONIA / EX-

TURKEY / TURQUIE
98%
98%
0%

UKRAINE
100%
0%
100%

UNITED KINGDOM OF GREAT 
100%
96%
4%

BRITAIN AND NORTHERN IRELAND /

Region
7

Country
TAC %
TDCF %
Difference %

ARGENTINA / ARGENTINE
98%
0%
98%

AUSTRALIA (ADDITIONAL ISLANDS)
81%
20%
61%

 / AUSTRALIE (ILES 

AUSTRALIA / AUSTRALIE (LAT 10~S
81%
20%
61%

 - 15~S)

AUSTRALIA / AUSTRALIE (LAT 15~S
81%
20%
61%

 - 20~S)

AUSTRALIA / AUSTRALIE (LAT 20~S
81%
20%
61%

 - 25~S)

AUSTRALIA / AUSTRALIE (LAT 25~S
81%
20%
61%

 - 30~S)

AUSTRALIA / AUSTRALIE (LAT 30~S
81%
20%
61%

 - 35~S)

AUSTRALIA / AUSTRALIE (LAT 35~S
81%
20%
61%

 - 40~S)

AUSTRALIA / AUSTRALIE (LAT 40~S
81%
20%
61%

 - 45~S)

BRAZIL / BRESIL
0%
0%
0%

CHILE / CHILI
100%
2%
98%

CHINA / CHINE
100%
50%
50%

FINLAND / FINLANDE
0%
0%
0%

FRANCE
98%
100%
-2%

GERMANY / ALLEMAGNE
100%
98%
2%

INDIA (STATIONS NORTH OF 
100%
0%
100%

LATITUDE 20~N) / INDE (STATIONS 

INDIA (STATIONS SOUTH OF 
100%
0%
100%

LATITUDE 20~N) / INDE (STATIONS 

ISLANDS / ILES (96: 995, 996)
81%
20%
61%

ISLANDS IN THE PACIFIC OCEAN 
71%
14%
57%

NORTH OF THE EQUATOR / ILES 

ITALY / ITALIE
93%
6%
86%

JAPAN / JAPON
98%
100%
-2%

NETHERLANDS / PAYS-BAS
71%
0%
71%

NORWAY / NORVEGE
100%
0%
100%

REPUBLIC OF KOREA / 
100%
2%
98%

REPUBLIQUE DE COREE

RUSSIAN FEDERATION (IN ASIA) / 
76%
96%
-21%

FEDERATION DE RUSSIE (EN ASIE)

RUSSIAN FEDERATION (IN 
76%
96%
-21%

EUROPE) / FEDERATION DE 

SOUTH AFRICA / AFRIQUE DU SUD
97%
0%
97%

SPAIN / ESPAGNE
0%
0%
0%

STATIONS OPERATED BY 
98%
0%
98%

ARGENTINA / STATIONS 

STATIONS OPERATED BY 
81%
20%
61%

AUSTRALIA / STATIONS 

STATIONS OPERATED BY BRAZIL / 
0%
0%
0%

STATIONS EXPLOITEES PAR LE 

STATIONS OPERATED BY CHILE / 
100%
2%
98%

STATIONS EXPLOITEES PAR LE 

STATIONS OPERATED BY CHINA / 
100%
50%
50%

STATIONS EXPLOITEES PAR LA 

STATIONS OPERATED BY FINLAND 
0%
0%
0%

/ STATIONS EXPLOITEES PAR LA 

STATIONS OPERATED BY FRANCE /
98%
100%
-2%

 STATIONS EXPLOITEES PAR LA 

STATIONS OPERATED BY 
100%
98%
2%

GERMANY / STATIONS EXPLOITEES

STATIONS OPERATED BY INDIA / 
100%
0%
100%

STATIONS EXPLOITEES PAR L'INDE

STATIONS OPERATED BY ITALY / 
93%
6%
86%

STATIONS EXPLOITEES PAR L'ITALIE

STATIONS OPERATED BY JAPAN / 
98%
100%
-2%

STATIONS EXPLOITEES PAR LE 

STATIONS OPERATED BY NORWAY
100%
0%
100%

 / STATIONS EXPLOITEES PAR LA 

STATIONS OPERATED BY SOUTH 
97%
0%
97%

AFRICA / STATIONS EXPLOITEES 

STATIONS OPERATED BY SPAIN / 
0%
0%
0%

STATIONS EXPLOITEES PAR 

STATIONS OPERATED BY THE 
71%
0%
71%

NETHERLANDS / STATIONS 

STATIONS OPERATED BY THE 
100%
2%
98%

REPUBLIC OF KOREA / STATIONS 

STATIONS OPERATED BY THE 
76%
96%
-21%

RUSSIAN FEDERATION / STATIONS 

STATIONS OPERATED BY THE 
67%
56%
11%

U.S.A. (UNIVERSITY OF 

STATIONS OPERATED BY THE 
71%
14%
57%

U.S.A. / STATIONS EXPLOITEES 

STATIONS OPERATED BY THE 
91%
89%
1%

UNITED KINGDOM / STATIONS 

STATIONS OPERATED BY UKRAINE 
100%
97%
3%

/ STATIONS EXPLOITEES PAR 

STATIONS OPERATED BY 
100%
2%
98%

URUGUAY / STATIONS EXPLOITEES

UKRAINE
100%
97%
3%

UNITED KINGDOM OF GREAT 
91%
89%
1%

BRITAIN AND NORTHERN IRELAND /

UNITED STATES OF AMERICA 
71%
14%
57%

(ALASKA) / ETATS-UNIS 

UNITED STATES OF AMERICA / 
71%
14%
57%

ETATS-UNIS D'AMERIQUE

URUGUAY
100%
2%
98%

Observation Type: IUSx, IUKx

Region
1

Country
TAC %
TDCF %
Difference %

ALGERIA / ALGERIE
63%
60%
3%

ANGOLA
0%
0%
0%

BOTSWANA
4%
0%
4%

BURKINA FASO
50%
0%
50%

CAMEROON / CAMEROUN
47%
0%
47%

CAPE VERDE / CAP-VERT
0%
0%
0%

CENTRAL AFRICAN REPUBLIC / 
0%
0%
0%

REPUBLIQUE CENTRAFRICAINE

CHAD / TCHAD
0%
0%
0%

CONGO
58%
0%
58%

COTE D'IVOIRE
0%
0%
0%

DEMOCRATIC REPUBLIC OF THE 
0%
0%
0%

CONGO / REPUBLIQUE 

EGYPT / EGYPTE
100%
0%
100%

ERITREA / ERYTHREE
0%
0%
0%

ETHIOPIA / ETHIOPIE
2%
0%
2%

GHANA
0%
0%
0%

GUINEA / GUINEE
0%
0%
0%

KENYA
100%
0%
100%

LIBYAN ARAB JAMAHIRIYA / 
0%
0%
0%

JAMAHIRIYA ARABE LIBYENNE

MADAGASCAR
90%
0%
90%

MADEIRA / MADERE
50%
0%
50%

MALAWI
0%
0%
0%

MALI
43%
0%
43%

MAURITANIA / MAURITANIE
50%
0%
50%

MAURITIUS / MAURICE
0%
0%
0%

MOROCCO / MAROC
50%
0%
50%

MOZAMBIQUE
0%
0%
0%

NAMIBIA / NAMIBIE
10%
0%
10%

NIGER
67%
0%
67%

NIGERIA
6%
0%
6%

OCEAN ISLANDS / ILES DANS 
16%
18%
-3%

L'OCEAN

SENEGAL
75%
75%
0%

SOMALIA / SOMALIE
0%
0%
0%

SOUTH AFRICA / AFRIQUE DU SUD
33%
31%
2%

SPAIN (CANARY ISLANDS) / 
97%
97%
0%

ESPAGNE (ILES CANARIES)

STATIONS OPERATED BY SOUTH 
33%
31%
2%

AFRICA / STATIONS EXPLOITEES 

SUDAN / SOUDAN
0%
0%
0%

TUNISIA / TUNISIE
23%
0%
23%

UNITED REPUBLIC OF TANZANIA / 
0%
0%
0%

REPUBLIQUE UNIE DE TANZANIE

ZAMBIA / ZAMBIE
0%
0%
0%

ZIMBABWE
27%
0%
27%

Region
2

Country
TAC %
TDCF %
Difference %

AFGHANISTAN, ISLAMIC STATE OF 
42%
0%
42%

/ AFGHANISTAN, ETAT ISLAMIQUE 

BANGLADESH
25%
43%
-18%

CAMBODIA / CAMBODGE
0%
0%
0%

CHINA / CHINE
100%
100%
0%

DEMOCRATIC PEOPLE'S REPUBLIC
100%
90%
10%

 OF KOREA / REPUBLIQUE 

HONG KONG, CHINA / HONG-KONG, 
100%
97%
3%

CHINE

INDIA (STATIONS NORTH OF 
53%
47%
6%

LATITUDE 20~N) / INDE (STATIONS 

INDIA (STATIONS SOUTH OF 
53%
47%
6%

LATITUDE 20~N) / INDE (STATIONS 

IRAN, ISLAMIC REPUBLIC OF / 
64%
0%
64%

IRAN, REPUBLIQUE ISLAMIQUE D'

IRAQ
0%
0%
0%

JAPAN / JAPON
93%
99%
-7%

KAZAKHSTAN / KAZAKHSTAN
100%
0%
100%

KAZAKHSTAN / KAZAKHSTAN 
100%
0%
100%

(EUROPE)

KUWAIT / KOWEIT
83%
0%
83%

MALDIVES
97%
0%
97%

MONGOLIA / MONGOLIE
25%
21%
4%

MYANMAR
0%
0%
0%

OMAN
47%
0%
47%

PAKISTAN
67%
0%
67%

QATAR
50%
0%
50%

REPUBLIC OF KOREA / 
100%
92%
8%

REPUBLIQUE DE COREE

RUSSIAN FEDERATION (IN ASIA) / 
99%
0%
99%

FEDERATION DE RUSSIE (EN ASIE)

RUSSIAN FEDERATION (IN 
99%
0%
99%

EUROPE) / FEDERATION DE 

SAUDI ARABIA / ARABIE SAOUDITE
90%
83%
7%

STATIONS OPERATED BY CHINA / 
100%
100%
0%

STATIONS EXPLOITEES PAR LA 

STATIONS OPERATED BY INDIA / 
53%
47%
6%

STATIONS EXPLOITEES PAR L'INDE

STATIONS OPERATED BY JAPAN / 
93%
99%
-7%

STATIONS EXPLOITEES PAR LE 

STATIONS OPERATED BY THE 
100%
92%
8%

REPUBLIC OF KOREA / STATIONS 

STATIONS OPERATED BY THE 
99%
0%
99%

RUSSIAN FEDERATION / STATIONS 

TAJIKISTAN / TADJIKISTAN
0%
0%
0%

THAILAND / THAILANDE
39%
0%
39%

TURKMENISTAN
0%
0%
0%

UNITED ARAB EMIRATES / EMIRATS
93%
0%
93%

 ARABES UNIS

VIET NAM
100%
0%
100%

YEMEN
0%
0%
0%

Region
3

Country
TAC %
TDCF %
Difference %

ARGENTINA / ARGENTINE
48%
0%
48%

BOLIVIA / BOLIVIE
0%
0%
0%

BRAZIL / BRESIL
73%
71%
1%

CHILE / CHILI
40%
0%
40%

COLOMBIA / COLOMBIE
27%
0%
27%

COLOMBIA / COLOMBIE (SAN 
27%
0%
27%

ANDRES AND PROVIDENCIA 

ECUADOR / EQUATEUR
47%
47%
0%

FRENCH GUIANA / GUYANE 
100%
100%
0%

FRANCAISE

GUYANA
0%
0%
0%

ISLANDS / ILES (88: 800 - 998)
53%
53%
0%

PERU / PEROU
0%
0%
0%

STATIONS OPERATED BY 
48%
0%
48%

ARGENTINA / STATIONS 

STATIONS OPERATED BY BRAZIL / 
73%
71%
1%

STATIONS EXPLOITEES PAR LE 

STATIONS OPERATED BY CHILE / 
40%
0%
40%

STATIONS EXPLOITEES PAR LE 

VENEZUELA
13%
1%
12%

VENEZUELA (ISLA DE AVES)
13%
1%
12%

Region
4

Country
TAC %
TDCF %
Difference %

BAHAMAS
97%
3%
93%

BARBADOS / BARBADE
97%
0%
97%

BELIZE
100%
3%
97%

BERMUDA / BERMUDES
73%
0%
73%

CANADA
99%
2%
97%

CAYMAN ISLANDS / ILES 
100%
0%
100%

CAIMANES

COLOMBIA / COLOMBIE
50%
0%
50%

COLOMBIA / COLOMBIE (SAN 
50%
0%
50%

ANDRES AND PROVIDENCIA 

COSTA RICA
97%
0%
97%

CURACAO AND BONAIRE / 
100%
2%
98%

CURACAO ET BONAIRE

DOMINICAN REPUBLIC / 
0%
0%
0%

REPUBLIQUE DOMINICAINE

GUADELOUPE, ST MARTIN, ST 
83%
83%
0%

BARTHELEMY (AND OTHER 

ISLANDS IN THE PACIFIC OCEAN 
100%
4%
96%

NORTH OF THE EQUATOR / ILES 

JAMAICA / JAMAIQUE
100%
0%
100%

MEXICO / MEXIQUE
79%
0%
79%

NETHERLANDS ANTILLES AND 
100%
2%
98%

ARUBA / ANTILLES 

NICARAGUA
0%
0%
0%

PUERTO RICO AND US 
100%
0%
100%

POSSESSIONS IN THE CARIBBEAN 

STATIONS OPERATED BY THE 
100%
4%
96%

U.S.A. / STATIONS EXPLOITEES 

TRINIDAD AND TOBAGO / TRINITE 
100%
7%
93%

ET TOBAGO

UNITED STATES OF AMERICA 
100%
4%
96%

(ALASKA) / ETATS-UNIS 

UNITED STATES OF AMERICA / 
100%
4%
96%

ETATS-UNIS D'AMERIQUE

Region
5

Country
TAC %
TDCF %
Difference %

AUSTRALIA (ADDITIONAL ISLANDS)
62%
91%
-29%

 / AUSTRALIE (ILES 

AUSTRALIA / AUSTRALIE (LAT 10~S
62%
91%
-29%

 - 15~S)

AUSTRALIA / AUSTRALIE (LAT 15~S
62%
91%
-29%

 - 20~S)

AUSTRALIA / AUSTRALIE (LAT 20~S
62%
91%
-29%

 - 25~S)

AUSTRALIA / AUSTRALIE (LAT 25~S
62%
91%
-29%

 - 30~S)

AUSTRALIA / AUSTRALIE (LAT 30~S
62%
91%
-29%

 - 35~S)

AUSTRALIA / AUSTRALIE (LAT 35~S
62%
91%
-29%

 - 40~S)

AUSTRALIA / AUSTRALIE (LAT 40~S
62%
91%
-29%

 - 45~S)

BRUNEI DARUSSALAM
90%
0%
90%

COOK ISLANDS / ARCHIPEL DE 
0%
0%
0%

COOK

DETACHED ISLANDS / ILES 
20%
0%
20%

ISOLEES (91 533)

FIJI / FIDJI
50%
3%
47%


FRENCH POLYNESIA (AUSTRAL 
50%
48%
3%

ISLANDS) / POLYNESIE FRANCAISE

FRENCH POLYNESIA (MARQUESAS 
50%
48%
3%

ISLANDS) / POLYNESIE FRANCAISE

FRENCH POLYNESIA (SOCIETY 
50%
48%
3%

ISLANDS) / POLYNESIE FRANCAISE

FRENCH POLYNESIA (TUAMOTU 
50%
48%
3%

ISLANDS AND GAMBIER ISLANDS) /

INDONESIA / INDONESIE (JAWA)
94%
100%
-6%

INDONESIA / INDONESIE 
94%
100%
-6%

(KALIMANTAN)

INDONESIA / INDONESIE (MALUKU 
94%
100%
-6%

AND / ET IRIAN JAYA)

INDONESIA / INDONESIE 
94%
100%
-6%

(NUSATENGGARA)

INDONESIA / INDONESIE 
94%
100%
-6%

(SULAWESI)

INDONESIA / INDONESIE (SUMATRA)
94%
100%
-6%

ISLANDS / ILES (96: 995, 996)
62%
91%
-29%

ISLANDS IN THE PACIFIC OCEAN 
89%
0%
89%

NORTH OF THE EQUATOR / ILES 

KIRIBATI
20%
0%
20%

MALAYSIA (PENINSULAR 
100%
0%
100%

MALAYSIA) / MALAISIE (MALAISIE 

MALAYSIA (SABAH AND SARAWAK)
100%
0%
100%

 / MALAISIE (SABAH ET SARAWAK)

NAURU
0%
0%
0%

NEW CALEDONIA / NOUVELLE-
100%
100%
0%

CALEDONIE

NEW ZEALAND / NOUVELLE-
79%
0%
79%

ZELANDE

PAPUA NEW GUINEA / PAPOUASIE 
48%
27%
21%

- NOUVELLE-GUINEE

PHILIPPINES
42%
19%
23%

PHOENIX ISLANDS / ILES PHOENIX
20%
0%
20%

SAMOA AND AMERICAN SAMOA / 
100%
0%
100%

SAMOA ET SAMOA AMERICAIN

SINGAPORE / SINGAPOUR
100%
100%
0%

SOLOMON ISLANDS / ILES SALOMON
0%
0%
0%

STATIONS OPERATED BY 
62%
91%
-29%

AUSTRALIA / STATIONS 

STATIONS OPERATED BY THE 
100%
0%
100%

U.S.A. / STATIONS EXPLOITEES 

TUVALU
47%
0%
47%

UNITED STATES OF AMERICA 
100%
0%
100%

(ALASKA) / ETATS-UNIS 

UNITED STATES OF AMERICA / 
100%
0%
100%

ETATS-UNIS D'AMERIQUE

VANUATU
0%
0%
0%

Region
6

Country
TAC %
TDCF %
Difference %

ARMENIA / ARMENIE
0%
0%
0%

AUSTRIA / AUTRICHE
100%
100%
0%


BELGIUM / BELGIQUE
47%
0%
47%

BULGARIA / BULGARIE
50%
0%
50%

CROATIA / CROATIE
10%
10%
0%

CYPRUS / CHYPRE
50%
0%
50%

CZECH REPUBLIC / REPUBLIQUE 
100%
100%
0%

TCHEQUE

DENMARK AND FAROE ISLANDS / 
100%
100%
0%

DANEMARK ET ILES FEROE

ESTONIA / ESTONIE
50%
0%
50%

FINLAND / FINLANDE
67%
67%
0%

FRANCE
71%
69%
2%

GERMANY / ALLEMAGNE
98%
88%
9%

GIBRALTAR
97%
97%
0%

GREECE / GRECE
47%
47%
0%

GREENLAND / GROENLAND
99%
72%
28%

HUNGARY / HONGRIE
50%
0%
50%

ICELAND / ISLANDE
100%
0%
100%

IRELAND / IRLANDE
100%
100%
0%

ISRAEL
93%
93%
0%

ITALY / ITALIE
100%
68%
33%

JORDAN / JORDANIE
50%
50%
0%

LATVIA / LETTONIE
23%
0%
23%

LEBANON / LIBAN
0%
0%
0%

LITHUANIA / LITUANIE
50%
0%
50%

NETHERLANDS / PAYS-BAS
100%
100%
0%

NORWAY / NORVEGE
92%
66%
26%

POLAND / POLOGNE
100%
100%
0%

PORTUGAL
50%
0%
50%

ROMANIA / ROUMANIE
25%
0%
25%

RUSSIAN FEDERATION (IN ASIA) / 
96%
0%
96%

FEDERATION DE RUSSIE (EN ASIE)

RUSSIAN FEDERATION (IN 
96%
0%
96%

EUROPE) / FEDERATION DE 

SERBIA / SERBIE
97%
100%
-3%

SLOVAKIA / SLOVAQUIE
100%
100%
0%

SLOVENIA / SLOVENIE
50%
0%
50%

SPAIN / ESPAGNE
93%
49%
44%

STATIONS OPERATED BY FINLAND 
67%
67%
0%

/ STATIONS EXPLOITEES PAR LA 

STATIONS OPERATED BY FRANCE /
71%
69%
2%

 STATIONS EXPLOITEES PAR LA 

STATIONS OPERATED BY 
98%
88%
9%

GERMANY / STATIONS EXPLOITEES

STATIONS OPERATED BY ITALY / 
100%
68%
33%

STATIONS EXPLOITEES PAR L'ITALIE

STATIONS OPERATED BY NORWAY
92%
66%
26%

 / STATIONS EXPLOITEES PAR LA 

STATIONS OPERATED BY POLAND /
100%
100%
0%

 STATIONS EXPLOITEES PAR LA 

STATIONS OPERATED BY SPAIN / 
93%
49%
44%

STATIONS EXPLOITEES PAR 

STATIONS OPERATED BY THE 
100%
100%
0%

NETHERLANDS / STATIONS 

STATIONS OPERATED BY THE 
96%
0%
96%

RUSSIAN FEDERATION / STATIONS 

STATIONS OPERATED BY THE 
73%
73%
0%

UNITED KINGDOM / STATIONS 

STATIONS OPERATED BY UKRAINE 
22%
0%
22%

/ STATIONS EXPLOITEES PAR 

SWEDEN / SUEDE
70%
33%
38%

SWITZERLAND AND 
100%
70%
30%

LIECHTENSTEIN / SUISSE ET 

THE FORMER YUGOSLAV 
0%
0%
0%

REPUBLIC OF MACEDONIA / EX-

TURKEY / TURQUIE
100%
100%
0%

UKRAINE
22%
0%
22%

UNITED KINGDOM OF GREAT 
73%
73%
0%

BRITAIN AND NORTHERN IRELAND /

Region
7

Country
TAC %
TDCF %
Difference %

ARGENTINA / ARGENTINE
20%
0%
20%

AUSTRALIA (ADDITIONAL ISLANDS)
63%
96%
-32%

 / AUSTRALIE (ILES 

AUSTRALIA / AUSTRALIE (LAT 10~S
63%
96%
-32%

 - 15~S)

AUSTRALIA / AUSTRALIE (LAT 15~S
63%
96%
-32%

 - 20~S)

AUSTRALIA / AUSTRALIE (LAT 20~S
63%
96%
-32%

 - 25~S)

AUSTRALIA / AUSTRALIE (LAT 25~S
63%
96%
-32%

 - 30~S)

AUSTRALIA / AUSTRALIE (LAT 30~S
63%
96%
-32%

 - 35~S)

AUSTRALIA / AUSTRALIE (LAT 35~S
63%
96%
-32%

 - 40~S)

AUSTRALIA / AUSTRALIE (LAT 40~S
63%
96%
-32%

 - 45~S)

FRANCE
50%
0%
50%

GERMANY / ALLEMAGNE
50%
0%
50%

ISLANDS / ILES (96: 995, 996)
63%
96%
-32%

ISLANDS IN THE PACIFIC OCEAN 
100%
0%
100%

NORTH OF THE EQUATOR / ILES 

ITALY / ITALIE
10%
15%
-5%

JAPAN / JAPON
100%
100%
0%

RUSSIAN FEDERATION (IN ASIA) / 
48%
0%
48%

FEDERATION DE RUSSIE (EN ASIE)

RUSSIAN FEDERATION (IN 
48%
0%
48%

EUROPE) / FEDERATION DE 

STATIONS OPERATED BY 
20%
0%
20%

ARGENTINA / STATIONS 

STATIONS OPERATED BY 
63%
96%
-32%

AUSTRALIA / STATIONS 

STATIONS OPERATED BY FRANCE /
50%
0%
50%

 STATIONS EXPLOITEES PAR LA 

STATIONS OPERATED BY 
50%
0%
50%

GERMANY / STATIONS EXPLOITEES

STATIONS OPERATED BY ITALY / 
10%
15%
-5%

STATIONS EXPLOITEES PAR L'ITALIE

STATIONS OPERATED BY JAPAN / 
100%
100%
0%

STATIONS EXPLOITEES PAR LE 

STATIONS OPERATED BY THE 
48%
0%
48%

RUSSIAN FEDERATION / STATIONS 

STATIONS OPERATED BY THE 
100%
0%
100%

U.S.A. / STATIONS EXPLOITEES 

STATIONS OPERATED BY THE 
37%
37%
0%

UNITED KINGDOM / STATIONS 

UNITED KINGDOM OF GREAT 
37%
37%
0%

BRITAIN AND NORTHERN IRELAND /

UNITED STATES OF AMERICA 
100%
0%
100%

(ALASKA) / ETATS-UNIS 

UNITED STATES OF AMERICA / 
100%
0%
100%

ETATS-UNIS D'AMERIQUE
· ANNEX TO PARAGRAPH 6.1.2.1
	Country
	BUFR
	CREX
	Migration complete

	Botswana
	Transmits
	Transmits
	June 2012

	Mozambique
	Transmits
	Transmits
	

	Malawi
	Creates but does not transmit
	Creates but does not transmit
	

	Lesotho
	No
	No
	Unknown

	Seychelles
	Transmits
	Transmits
	Unknown

	Kenya
	No information
	No information
	

	Ethiopia
	No information
	No information
	

	Rwanda
	No information
	No information
	


Notes:

(1)
Status updates for the countries with no information will be given latter when their information become available.

(2)
Malawi will start SYNOP, CLIMAT and PILOT transmission as soon as their message switching system is made to accept receipt and transmission of the processed BUFR messages from their NMC to RTH Pretoria, South Africa.
(3)
It is also known that Kenya has conducted training to Rwanda and Uganda on TDCF using CRIMSOFT software.

· ANNEX TO PARAGRAPH 6.1.2.4
(1) Number of BUFR bulletins
	T1T2
	A1
	ii
	Data type
	12 May, 2012

	
	
	
	
	00
	06
	12
	18
	Total

	IS
	M
	01-45
	SYNOP
	237
	225
	240
	241
	943

	
	
	60-89
	
	11
	12
	11
	11
	45

	IU
	K
	01-19
	TEMP (parts A, B)
	100
	12
	89
	9
	210

	
	
	40-59
	TEMP SHIP (parts A, B)
	1
	
	2
	1
	4

	
	
	80-89
	
	5
	
	4
	
	9

	IU
	S
	01-19
	TEMP (parts A, B, C, D)
	130
	10
	125
	11
	276

	
	
	40-59
	TEMP SHIP (parts A, B, C, D)
	3
	
	2
	1
	6

	
	
	80-89
	
	5
	
	4
	
	9

	IU
	W
	01-19
	PILOT (parts A, B)
	27
	23
	30
	21
	101

	IU
	J
	01-19
	PILOT (parts A B, C, D)
	31
	19
	26
	12
	88

	
	00-23
	

	IS
	S
	01-19
	SHIP
	526

	
	
	20-39
	One-hour observations from automatic marine stations
	107

	IO
	B
	
	BUOY
	2357

	
	P
	
	TESAC
	72

	
	S
	
	BATHY,TESAC
	1

	IU
	A
	
	AMDAR, AIREP/PIREP
	2390

	
	7144

	T1T2
	A1
	ii
	Data type
	10 May, 2012

	IO
	R
	
	TRACKOB
	2

	T1T2
	A1
	ii
	Data type
	Apr, 2012

	IS
	C
	01-45
	CLIMAT
	389


(2) Number of BUFR reports
	T1T2
	A1
	12 May, 2012

	
	
	00
	06
	12
	18
	Total

	IS
	M
	2981
	2985
	3153
	3145
	12264

	IU
	K
	307
	5
	286
	6
	604

	IU
	S
	415
	5
	396
	8
	824

	IU
	W
	209
	187
	173
	119
	688

	IU
	J
	131
	154
	142
	75
	502

	
	00-23
	

	IS
	S
	1944

	IO
	B
	30647

	
	P
	147

	
	S
	1

	IU
	A
	80994

	
	128615

	T1T2
	A1
	10 May, 2012

	IO
	R
	3

	T1T2
	A1
	Apr, 2012

	IS
	C
	629


(3) Edition number, data category and data sub-category

	T1T2
	A1
	ii
	12 May, 2012

	
	
	
	edition number
	version number of master table used
	data category
	data sub-category

	IS
	M
	01-45
	3
	13
	002
	

	
	
	
	4
	12,13,14
	000
	000,002, 052

	
	
	60-89
	4
	14
	000
	000,052

	IU
	K
	01-19
	3
	14
	004
	

	
	
	
	4
	12,13,14
	002
	004

	
	
	40-59
	4
	12,13,14
	002
	004,005

	
	
	80-89
	4
	13
	002
	255

	IU
	S
	01-19
	3
	14
	004
	

	
	
	
	4
	12,13,14
	000
	002

	
	
	
	
	
	002
	001,004

	
	
	40-59
	4
	12,13,14
	002
	004,005

	
	
	80-89
	4
	13
	002
	255

	IU
	W
	01-19
	4
	13,14
	002
	001

	IU
	J
	01-19
	4
	13,14
	002
	000,001

	IS
	S
	01-19
	4
	13,14
	001
	000

	
	
	20-39
	4
	13
	001
	000

	IO
	B
	
	3
	11,15
	000,255
	

	
	
	
	4
	12,13
	001
	000,025

	
	
	
	
	
	031
	004

	
	P
	
	3
	15
	255
	

	
	
	
	4
	12,13
	031
	004,005

	
	S
	
	4
	13
	031
	005

	IU
	A
	
	3
	11,13
	004,007,255
	

	
	
	
	4
	12,13,14
	004
	000,020

	T1T2
	A1
	ii
	10 May, 2012

	
	
	
	edition number
	version number of master table used
	data category
	data sub-category

	IO
	R
	
	4
	13
	031
	001

	T1T2
	A1
	ii
	Apr, 2012

	
	
	
	edition number
	version number of master table used
	data category
	data sub-category

	IS
	C
	01-45
	4
	12,13,14
	000
	000,002,020


(4) Templates
	T1T2
	A1
	ii
	12 May, 2012

	IS
	M
	01-45
	307080

	
	
	
	307079 004025 011042

	
	
	
	307086 001023 004025 002177 101000 031001 020003 103000 031001 005021 020001 005021 101000 031000 302056 103000 031000 033041 020058 022061 101000 031000 302022 101000 031001 302023 103000 031001 020054 020012 020090 004025 013012 004025 011042 104000 031001 008021 004025 011042 008021 115000 031001 008021 004015 008021 004025 011001 011002 008021 004015 008021 004025 011001 011002 008021 004025 004015 103000 031001 004025 004025 020003 111000 031001 004025 004025 005021 005021 020054 020024 020025 020026 020027 020063 008021

	
	
	
	208035 307080 208000

	
	
	
	307086

	
	
	
	307096

	
	
	
	307096 022061 020058

	
	
	
	301090 302031 302035 302047 302037 302038 302040 302041 302042

	
	
	
	301090 302031 302035 302036 302047 008002 302048 302037 302043 302044 101002 302045 302046

	
	
	60-89
	307080

	
	
	
	307096

	
	
	
	001101 001102 001019 002001 004001 004002 004003 004004 004005 005001 006001 007030 007032 012101 007032 002177 020062 013013

	IU
	K
	01-19
	309052

	
	
	
	309052 001081 001082 002067 002095 002096 002097 025061

	
	
	
	309052 001081 001082 002067 002095 002096 002097 025061 205060

	
	
	40-59
	309052

	
	
	
	309052 001081 001082 002067 002095 002096 002097 025061 205060

	
	
	80-89
	301011 301013 301023 007001 301001 001003 020012 116000 031002 201129 004016 201000 005002 006002 202129 007002 202000 008001 010004 011001 011002 012001 012003 013003 013002

	IU
	S
	01-19
	309052

	
	
	
	309052 001081 001082 002067 002095 002096 002097 025061 205060

	
	
	
	309051

	
	
	
	309052 001081 001082 002067 002095 002096 002097 025061

	
	
	40-59
	309052

	
	
	
	309052 001081 001082 002067 002095 002096 002097 025061 205060

	
	
	80-89
	301011 301013 301023 007001 301001 001003 020012 116000 031002 201129 004016 201000 005002 006002 202129 007002 202000 008001 010004 011001 011002 012001 012003 013003 013002

	IU
	W
	01-19
	309050

	
	
	
	309051

	IU
	J
	01-19
	309050

	
	
	
	309051

	
	
	
	309050 001081 001082 002067 002095 002096 002097 025061

	IS
	S
	01-19
	308009

	
	
	
	301093 302001 302054 008002 302055 302057 302060

	
	
	20-39
	308009

	IO
	B
	
	001003 001020 001005 002001 002036 002149 301011 301012 008021 301011 301012 008021 301021 027004 028004 007030 001051 002148 001012 001014 002040 033022 033023 033027 022063 302021 302022 302023 008081 025026 008081 025026 008081 025026 008081 002034 022060 007070 002190 025086 002035 002168 020031 002038 306004 002030 306005 007031 008081 012064 302001 008081 007032 007033 012101 012103 013003 007032 007033 008082 007033 002169 002002 008021 004025 011001 011002 008021 004025 011043 011041 008082 007033 007032 004024 013011 007032 008021 004024 014021 008021 025028 025028 025028

	
	
	
	001003 001020 001005 002001 002036 002149 301011 301012 008021 301011 301012 008021 301021 027004 028004 007030 001051 002148 001012 001014 002040 033022 033023 033027 022063 302021 302022 302023 008081 025026 008081 025026 008081 025026 008081 002034 022060 007070 002190 025086 002035 002168 020031 002038 002032 002033 103000 031001 007062 022043 022062 002030 002031 103000 031001 007062 022004 022031 007031 008081 012064 302001 008081 007032 007033 012101 012103 013003 007032 007033 008082 007033 002169 002002 008021 004025 011001 011002 008021 004025 011043 011041 008082 007033 007032 004024 013011 007032 008021 004024 014021 008021 025028 025028 025028 022073 022070 022074 022076 022077 022071 022078 022082 022084 025043 025044 112000 031001 022080 201134 022096 201000 022090 022086 022087 022095 022085 022088 022089 022092

	
	P
	
	315003

	
	S
	
	001003 001020 001005 001011 001019 001080 005036 001036 301011 301012 301021 007030 002040 022067 022068 008080 033050 008080 033050 008080 033050 008080 033050 025100 025101 022063 302021 306004 002030 306005 007032 012101 012103 007032 011001 011002

	IU
	A
	
	311001 007007 011036 011076 001008 002005 002062 002064

	
	
	
	311001 007007 011036 011076 001008 002005 002062 002064 013002

	
	
	
	301065 301066 311003 013003 033025 033026 004015 103004 004032 206006 011235

	
	
	
	311008 002061 002062 002005 011031 011036

	
	
	
	311008

	
	
	
	311005

	
	
	
	311005 002064

	
	
	
	001001 001002 005002 006002 007001 004001 004002 004003 004004 004005 008021 004025 011002 011001 010051 012001 013014 013003 201127 007005 201000 025033 201132 007005 201000 119036 025032 025034 201116 008022 201000 011003 011004 201129 011050 201000 201116 008022 201000 201129 206008 021192 201000 011006 011051 201132 007005 201000 119007 025032 025034 201116 008022 201000 011003 011004 201129 011050 201000 201116 008022 201000 201129 206008 021192 201000 011006 011051

	
	
	
	001008 001023 301021 301011 301013 311006 033025 008004 013002 104000 031001 011075 011076 011037 011077

	
	
	
	001008 001023 301011 301013 301021 008004 102000 031001 311006 013002

	T1T2
	A1
	ii
	10 May, 2012

	 IO
	R
	
	001011 113000 031001 301011 301012 301021 004080 022049 004080 022059 004080 022005 002042 022032 002042 004080

	T1T2
	A1
	ii
	Apr, 2012

	IS
	C
	01-45
	307073


(5) Location (time) information in SYNOP
	Sunshine data (from 1 hour and 24 hour period)
	Distinct values retrieved from SYNOP database table of Apr, 2012

	0 04 024 
	Time period in hours (Replicate 1)
	2039,-1793,2038,-1,0,24

	0 04 024
	Time period in hours (Replicate 2)
	854,887,2046,01,0,-24

	Extreme temperature data
	

	0 04 024
	Time period or displacement  for Maximum temperature
	-12,-1,0,-24,-1151,-15

	0 04 024
	Time period or displacement  for Maximum temperature (see Notes 1 and 2)
	-1497,2014,2021,-2048,1984,2004,0

	0 04 024
	Time period or displacement  for Minimum temperature
	-18,355,-2048,191,-12,158,0,24

	0 04 024
	Time period or displacement  for Minimum temperature (see Notes 1 and 2)
	-757,-1025,-756,-758,0

	Wind data
	

	0 04 025
	Time period  (=  - 10 minutes, or number of minutes after a significant change of wind)
	-10,0,10,1790

	Maximum wind gust
	

	V004025
	Time period in minutes  (Replicate 1) 
	-10,-1793,-60,-12,-360

	V004025
	Time period in minutes  (Replicate 2)
	-10,-252,-216,1969,-204,-168,-126,-2048,-180,-390,-240,-60,-360,0,-246,-90,-54,-282

	Evaporation data
	

	0 04 024
	Time period in hours
	1727,1668,-12,0,-24

	Radiation data
	

	V004025
	Time period in minutes  (Replicate 1) 
	1727,-1,0,-24

	V004025
	Time period in minutes  (Replicate 2)
	-1793,0,-24

	Temperature change
	

	V004025
	Time period or displacement 
	-6,0,-24

	V004025
	Time period or displacement (see Note 3)
	2044,-243,-270,-272,0


(4) 0 08 042 in TEMP and PILOT
	
	
	Distinct values retrieved from database data tables of Apr, 2012

	TEMP 
	Temperature, dew-point and wind data at pressure levels
	196608,2064,13568,2112,10256,14208,49152,133120,
16384,999999,145408,67584,40960,43008,98304,
77824,9216,139264,14336,12288,2,36864,83968,2080,
6160,441,2048,32768,6144,65552,210944,9472,12290,
30736,2056,65538,81920,2066,43024,79936,28672,8,
12928,135168,141312,12304,8192,18432,45056,10240,
16400,30720,75776,145472,146688,47104,14976,10242,
63488,12296,140288,106496,131072,79872,73728,
69632,2050,51200,59392,8704,145504,71680,65536,16,
0,4096,14352,8832,34816,26624,8194,79888,133184

	
	Wind shear data
	999999,16384,83968,18432,51200,18448

	PILOT
	Wind data
	16384, 133120, 2048,8,18432,65536,0,999999

	
	Wind shear data
	18432,999999


· ANNEX TO PARAGRAPH 6.1.2.7
	CCCC
	TAC
	WMO C1
	Content
	BUFR
	WMO C1
	DataCategory
Sub-category
	BUFR
Table D

	
	
	
	
	
	
	
	

	AMMC
	SOF(A,B,C,D,E,F,J)01
	YES
	TESAC (ARGOS)
	IOP(A,B,C,D,I,J,K,L)01
	YES
	031/004
	315003

	
	SOF(A,B,C,D,E,F,J)02
	YES
	TESAC (Iridium)
	IOP(A,B,C,D,I,J,K,L)01
	YES
	031/004
	315003

	
	
	
	
	
	
	
	

	NFFN
	CSPS01
	YES
	CLIMAT
	--
	--
	--
	--

	
	SMFJ01
	YES
	SYNOP
	ISMS01
	YES
	000/002
	307080

	
	SIFJ20
	YES
	SYNOP
	ISIS01
	YES
	000/002
	307080

	
	USFJ01
	YES
	TEMP(A)
	IUKS01
	YES
	002/004
	309052

	
	UKFJ01
	YES
	TEMP(B)
	IUKS11
	YES
	002/004
	309052

	
	ULFJ01
	YES
	TEMP(C)
	IUSS01
	YES
	002/004
	309052

	
	UEFJ01
	YES
	TEMP(D)
	IUSS11
	YES
	002/004
	309052

	
	UPFJ01
	YES
	PILOT(A)
	IUWS01
	YES
	002/001
	309050

	
	UGFJ20
	YES
	PILOT(B)
	IUWS11
	YES
	002/001
	309050

	
	UHFJ01
	YES
	PILOT(C)
	IUJS01
	YES
	002/001
	309050

	
	UQFJ20
	YES
	PILOT(D)
	IUJS11
	YES
	002/001
	309050

	
	
	
	
	
	
	
	

	NTAA
	CSPF01
	YES
	CLIMAT
	ISCS01
	YES
	
	

	
	SMPF01
	YES
	SYNOP
	ISMS01
	YES
	000/052
	307096

	
	SIPF20
	YES
	SYNOP
	ISIS01
	YES
	000/052
	307096

	
	USPF(01,02,04,05)
	YES
	TEMP(A)
	
	
	
	

	
	UKPF(01,02,04,05)
	YES
	TEMP(B)
	
	
	
	

	
	ULPF(01,02,04,05)
	YES
	TEMP(C)
	
	
	
	

	
	UEPF(01,02,04,05)
	YES
	TEMP(D)
	
	
	
	

	
	UPPF(01,40)
	YES
	PILOT(A)
	
	
	
	

	
	UGPF(20,40)
	YES
	PILOT(B)
	
	
	
	

	
	
	
	TEMP(A,B)
PILOT (A,B)
	IUSS(11,12,14,15)
	YES
	002/004
	309052

	
	
	
	TEMP(A,B,C,D)
PILOT (A,B,C,D)
	IUSS(01,02,04,05)
	YES
	002/004
	309052

	
	
	
	
	
	
	
	

	NWBB
	CSNC01
	NO
	CLIMAT
	--
	--
	--
	--

	
	SMNC(01,02)
	YES
	SYNOP
	--
	--
	--
	--

	
	SMFW01
	YES
	SYNOP
	--
	--
	--
	--

	
	SINC(20,21)
	YES
	SYNOP
	--
	--
	--
	--

	
	SIFW20
	YES
	SYNOP
	--
	--
	--
	--

	
	SNNC22
	YES
	SYNOP
	--
	--
	--
	--

	
	USNC01
	YES
	TEMP(A)
	
	
	
	

	
	UKNC01
	YES
	TEMP(B)
	
	
	
	

	
	ULNC01
	YES
	TEMP(C)
	
	
	
	

	
	UENC01
	YES
	TEMP(D)
	
	
	
	

	
	
	
	TEMP(A,B)
	IUSS11
	YES
	002/004
	309052

	
	
	
	TEMP(A,B,C,D)
	IUSS01
	YES
	002/004
	309052

	
	
	
	
	
	
	
	

	NZKL
	CSNZ01
	YES
	CLIMAT
	--
	--
	--
	--

	
	SMNZ01
	YES
	SYNOP
	ISMS01
	YES
	000/020
	307080

	
	SMPS02
	YES
	SYNOP
	ISMJ02
	YES
	000/002
	307080

	
	SINZ20
	YES
	SYNOP
	ISIS20
	YES
	000/002
	307080

	
	SIPS21
	YES
	SYNOP
	ISIJ21
	YES
	000/002
	307080

	
	SMVE01
	YES
	SHIP
	ISSS01
	YES
	001/000
	308009

	
	SIVE20
	YES
	SHIP
	ISSS02
	YES
	001/000
	308009

	
	SNVE20
	YES
	SHIP
	ISSS03
	YES
	001/000
	308009

	
	USNZ02
	YES
	TEMP(A)
	IUKS01
	YES
	002/004
	309052

	
	UKNZ02
	YES
	TEMP(B)
	IUKS11
	YES
	002/004
	309052

	
	ULNZ02
	YES
	TEMP(C)
	IUSS01
	YES
	002/004
	309052

	
	UENZ02
	YES
	TEMP(D)
	IUSS11
	YES
	002/004
	309052

	
	UPNZ02
	YES
	PILOT(A)
	IUWS01
	YES
	002/001
	309050

	
	UGNZ21
	YES
	PILOT(B)
	IUWS11
	YES
	002/001
	309050

	
	UHNZ02
	YES
	PILOT(C)
	IUJS01
	YES
	002/001
	309050

	
	UQNZ21
	YES
	PILOT(D)
	IUJS11
	YES
	002/001
	309050

	
	UDOC01
	YES
	AMDAR
	IUAS01
	YES
	004/000
	311008+

	
	UAPS01
	YES
	AIREP
	IUAS02
	YES
	004/001
	311001

	
	
	
	
	
	
	
	

	RPMM
	CSPH01
	YES
	CLIMAT
	--
	--
	--
	--

	
	SMPH(01,20)
	YES
	SYNOP
	ISMC(01,20)
	YES
	000/002
	307080

	
	SIPH20
	YES
	SYNOP
	ISIC20
	NO
	000/002
	307080

	
	U(S,K,L,E)PH01
	YES
	TEMP
	IUSC(01-04)
	YES
	000/002
	309052

	
	U(P,H)PH01
	YES
	PILOT
	--
	--
	--
	--

	
	U(H,Q)PH20
	YES
	PILOT
	--
	--
	--
	--

	
	
	
	
	
	
	
	

	WIIX
	CSID01
	YES
	CLIMAT
	ISCG(01,20)
	NO
	000/020
	307073

	
	CSID20
	NO
	CLIMAT
	ISCG(01,20)
	NO
	000/020
	307073

	
	SMID(01,02,20,21)
	YES
	SYNOP
	ISMG(01,02,20,21)
	YES
	000/002
	307080

	
	SIID(20-23)
	YES
	SYNOP
	ISIG(20-23)
	YES
	000/002
	307080

	
	USID01
	YES
	TEMP(A)
	IUKG01
	YES
	002/004
	309052

	
	UKID(01,02)
	YES
	TEMP(B)
	IUKG11
	YES
	002/004
	309052

	
	ULID01
	YES
	TEMP(C)
	IUSG01
	YES
	002/004
	309052

	
	UEID01
	YES
	TEMP(D)
	IUSG11
	YES
	002/004
	309052

	
	UPID(01,20)
	YES
	PILOT(A)
	IUWG(01,02)
	YES
	002/001
	309050

	
	UGID(20,21)
	YES
	PILOT(B)
	IUWG(11,12)
	YES
	002/001
	309050

	
	UHID01
	YES
	PILOT(C)
	IUJG01
	YES
	002/001
	309050

	
	UQID01
	YES
	PILOT(D)
	IUJG11
	YES
	002/001
	309050

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	WSSS
	CSSR01
	YES
	CLIMAT
	ISCG01
	YES
	000/020
	307073

	
	SMSR01
	YES
	SYNOP
	ISMG01
	YES
	000/002
	307080

	
	SISR20
	YES
	SYNOP
	ISIG20
	YES
	000/002
	307080

	
	SMVX01
	YES
	SHIP
	ISSX01
	YES
	001/000
	308009

	
	UAAE01
	YES
	AIREP
	IUAX01
	YES
	004/020
	311005

	
	U(S,K,L,E)SR01
	YES
	TEMP
	IUSG01
	YES
	002/004
	309052+

	
	U(P,H)SR01
	YES
	PILOT(A,C)
	
	
	
	

	
	U(G,Q)SR20
	YES
	PILOT(B,D)
	
	
	
	

	
	
	
	PILOT(A,B,C,D)
00, 12
	IUJG01
	YES
	002/001
	309050+

	
	
	
	PILOT(A,B)
06, 18
	IUWG01
	YES
	002/001
	309050

	
	
	
	
	
	
	
	


· ANNEX TO PARAGRAPH 7.1
Amend the article 1.1 of the PROCEDURES FOR AMEDING THE MANUAL ON CODES:
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.  A contact point for technical matters must be nominated to facilitate collaboration for validation and drafting recommendation.
Amend the article 6.3 of the PROCEDURES FOR AMEDING THE MANUAL ON CODES:
For new or modified WMO code and data representation forms, proposed changes should be tested by two centres at least, using the use of at least two independently developed encoders and two independently developed decoders which incorporated the proposed change. Where the data originated from a necessarily unique source (for example, the data stream from an experimental satellite), the successful testing of a single encoder with at least two independent decoders would be considered adequate. Results should be made available to the IPET-DRC with a view to verifying the technical specifications.
· ANNEX TO PARAGRAPH 8.4
Common errors identified in testing and validation of TDCF reports

NIL reports

NIL reports in BUFR are either encoded incorrectly or left out completely.  
The instruction for NIL reports in BUFR is clearly defined both in the Manual on Codes and the Manual on the GTS.  All items should be set to missing other than station identifier (descriptors 001001 and 001002) and delayed replication factors.  The relevant regulations can be found in the Manual on the GTS, para. 2.3.3.3.2 or Manual on Codes Volume I.2, Part C, Section d, Note (ix).

Conversion of temperature from degrees Celsius to degrees Kelvin
Not strictly using the equation: T = t + 273.15 or some other rounded figures of 273.15 is used 

Conversion of wind speed from knots to m/s
Using a rounded conversion factor of 0.5 instead of the exact value of 0.5144 or 1852/3600 

1.  BUFR surface reports from fixed land stations (SYNOP) – TM307080

Height of station ground (007030) and height of barometer above MSL (007031)
    12 HEIGHT OF STATION GROUND   007030           Missing M
    13 HEIGHT OF BAROMETER ABOVE  007031           Missing M
    12 HEIGHT OF STATION GROUND   007030           103.000 M
    13 HEIGHT OF BAROMETER ABOVE  007031           102.000 M
Height of station ground (007030) and height of barometer above MSL (007031) are either missing or barometric height lower than station height.  

The information appeared to be copied from WMO Volume A.  This is one of the problems of WMO Volume A.  The station height in Volume A has two meanings.  When the station is indicated as an aerodrome, marked with an 'A' in the Obs Rmk column, the column for station height becomes the official altitude of the aerodrome whereas for stations not located on aerodrome, the station height is the ground on which the raingauge stands or, if there is no raingauge, the ground beneath the thermometer screen.  If there is neither raingauge nor screen, it is the average level of terrain in the immediate vicinity of the station.
Period of reference for basic synoptic “period data” (004024)
    87 MAXIMUM TEMPERATURE, AT H  012111           304.640 K                       

    88 TIME PERIOD OR DISPLACEME  004024            24.000 HOUR                    

    89 TIME PERIOD OR DISPLACEME  004024           Missing HOUR                    

    90 MINIMUM TEMPERATURE, AT H  012112           298.140 K                       

    91 HEIGHT OF SENSOR ABOVE LO  007032           Missing M  

The time periods of the basic synoptic “period “ data are encoded as positive values.  

Two common errors are noted.  The first time period should be negative.  The second time period should either be 0 if the observation, e.g. maximum/minimum temperatures reported ends at the nominal time or some other negative value to construct the time range.

Type of instrumentation for wind measurement - Flag table 0 02 002

    92 TYPE OF INSTRUMENTATION F  002002             1.000 FLAG TABLE 2002         

    93 TIME SIGNIFICANCE            008021             2.000 CODE TABLE 8021         

    94 TIME PERIOD OR DISPLACEME  004025            10.000 MINUTE                  

    95 WIND DIRECTION               011001            67.000 DEGREE TRUE             

    96 WIND SPEED                    011002             2.000 M/S 
The encoded value of 1 is wrong.  
It can't possibly be 1.  Reference should be made to Note (9) in BUFR/CREX Table B, Manual on Codes, listed as follows:
 

(9) In all flag tables within the BUFR specification, bits are numbered from 1 to N from the most significant to least significant within a data of N bits, i.e. bit No. 1 is the leftmost and bit No. N is the rightmost bit within the data width. The bit No. N (least significant bit) is set to 1 only if all the bits are set to 1 within the data width of the fag table to represent a missing value.

This is the most common error made by the software application vendors.  They all mis-interpreted the high order and low order bit in BUFR.  The value to be encoded for winds measured by certified instrument should be 8, i.e. bit number 1 set to 1.
Temperature change over period specified

   122 TIME PERIOD OR DISPLACEME  004024            24.000 HOUR                    

   123 TIME PERIOD OR DISPLACEME  004024           Missing HOUR                    

   124 TEMPERATURE CHANGE OVER S  012049             2.000 K     

The first time period and second time period are all wrong. 
The specific software is generating 24-hour temperature change in every hourly report.  This is not what should be reported in this item.  The second time period cannot be missing unless the first time period is missing.  Irrespective of what time period it referred to a temperature change of 0 degree is not required to be reported according to Regulation B/C 1.13.2.1.  Furthermore the time period of past weather reported in SYNOP reports are normally 6, 3 or 1 hour depending whether they are main synoptic hour, intermediate synoptic hour or hourly reports.  

Apparently when it comes to generate regional and national groups such as the maximum and minimum temperatures and precipitation there are lots of inconsistency in the BUFR messages compared with the normal practice of the NMHS.  The regional practice for reporting maximum/minimum temperatures in RA V is to report 24-hour maximum temperature at 12 UTC and 24-hour minimum temperature at 00 UTC.
If it is the intention of the NMHS to provide reports observations against the regional practice the details should be described and documented and be recorded in the Manual on Codes Volume II (Regional Codes and National Coding Practices).
2.  BUFR PTU and wind vertical profiles (TEMP) – TM309052

Ship or mobile station identifier (001011)
   3 SHIP OR MOBILE LAND STATI 001011          1009.000 CCITTIA5             93112
WMO number is inserted in the ship / mobile station identifier (001011).

According to B/C 25.2.1 the ship / mobile station identifier (001011) shall be always set to a missing value in reports from a fixed land station.
Type of measuring equipment used (Code table 002003)
   7 TYPE OF MEASURING EQUIPME  002003           Missing CODE TABLE 2003
Type of measuring equipment used (Code table 002003) not reported.

According to B/C 25.2.2 radiosonde type (Code table 002011), solar and infrared radiation correction (Code table 002013), tracking techniques/status of system used (Code table 002014) and type of measuring equipment used (Code table 002003) shall be reported.
 

Radiosonde type (Code table 002011), solar and infrared radiation correction (Code table 002013) and tracking techniques/status of system used (Code table 002014) are available in all parts of the TEMP message in Section 7 after the group 31313.  Regulation 35.2.5, Manual on Codes Volume I.1 regulates that the groups are mandatory.  The type of measuring equipment used (Code table 002003), however, is only available in TTBB, in the group YYGGa4 after TTBB and before the WMO number.  There is no mandatory reporting requirement for measuring equipment used in TTBB code table 0265.  Some countries never report this in TTBB.  It is not uncommon to have this field missing in BUFR.

Height of station ground (007030) and height of barometer above MSL (007031)
   12 HEIGHT OF STATION GROUND   007030           Missing M
   13 HEIGHT OF BAROMETER ABOVE  007031           Missing M
Same as other BUFR message types, e.g BUFR SYNOP, height of station ground (007030) and height of barometer above MSL (007031) are missing. 
The purpose of BUFR to move away from WMO Volume A is not very well understood by the NMHS and its contractors.

Extended vertical sounding significance – Flag table 008042 for surface level
   30 LONG TIME PERIOD OR DISPL  004086           Missing SECOND

   31 EXTENDED VERTICAL SOUNDIN  008042        135168.000 FLAG TABLE 8042
   32 PRESSURE                   007004        102000.000 PA
   33 GEOPOTENTIAL HEIGHT        010009           Missing GPM
   34 LATITUDE DISPLACEMENT (HI  005015           Missing DEGREE
   35 LONGITUDE DISPLACEMENT (H  006015           Missing DEGREE
   36 TEMPERATURE/DRY-BULB TEMP  012101           291.950 K
   37 DEW-POINT TEMPERATURE      012103           284.950 K
   38 WIND DIRECTION             011001           175.000 DEGREE TRUE
   39 WIND SPEED                 011002             4.100 M/S
The encoded value for extended vertical sounding significance for surface level is wrong

According to B/C 25.8.1 the value of extended vertical sounding significance 008042 at the surface level shall indicate that this level is also a level significant with respect to temperature, relative humidity and wind, i.e. not only bit No.1 but also bits No. 5, 6 and 7 shall be set to 1.

 
3.  BUFR wind vertical profiles with pressure as vertical coordinates (PILOT) – TM309050

Extended vertical sounding significance – Flag table 008042 for surface level
    21 LONG TIME PERIOD OR DISPL  004086           Missing SECOND
    22 EXTENDED VERTICAL SOUNDIN  008042          2048.000 FLAG TABLE 8042
    23 GEOPOTENTIAL HEIGHT        007009             0.000 GPM
    24 LATITUDE DISPLACEMENT (HI  005015           Missing DEGREE
    25 LONGITUDE DISPLACEMENT (H  006015           Missing DEGREE
    26 WIND DIRECTION             011001            90.000 DEGREE TRUE
    27 WIND SPEED                 011002             2.600 M/S
The encoded value of 2048 in descriptor 008042 is wrong.
According to B/C 20.7.1 the value of extended vertical sounding significance 008042 at the surface level shall indicate that this level is also a level significant with respect to wind, i.e. bit No.1 and also bit No. 7 shall be set to 1. The encoded value of 2048 indicated only bit 7 is set to 1.  For winds at surface level bits 1 and bit 7 should be set to 1.  The encoded value should be 133120.
Extended vertical sounding significance – Flag table 008042 for maximum wind level
    77 LONG TIME PERIOD OR DISPL  004086           Missing SECOND

    78 EXTENDED VERTICAL SOUNDIN  008042         16384.000 FLAG TABLE 8042

   *79 PRESSURE                       007004           Missing PA

    80 LATITUDE DISPLACEMENT (HI  005015           Missing DEGREE

    81 LONGITUDE DISPLACEMENT (H  006015           Missing DEGREE

   *82 WIND DIRECTION               011001           Missing DEGREE TRUE

   *83 WIND SPEED                    011002           Missing M/S
The encoded value of 16384 in descriptor 008042 is wrong.

With reference to maximum wind, and according to Note (2) in B/C 20.7.3.1:
As a maximum wind level is also a level significant with respect to wind, bit No. 7 as well as bit No. 4 shall be set to 1 in the extended vertical sounding significance 008042.
The encoded value of 16384 in descriptor 008042 indicated only bit 4 is set to 1.  For maximum wind levels bits 4 and 7 should be set to 1.  The encoded value should be 18432.
*Note: TM309050 has no provisions for reporting maximum winds with levels expressed in gpm.  The following PPAA report with maximum wind at 10,000 gpm cannot be encoded using this BUFR template.

UPNZ02 NZKL 281800

PPAA  78163 93614

55385 32006 01506 07505 55340 13513 11022 10524 55220 16015 27025

71000 11026=

PPAA  78163 93844

55385 26520 31513 31511 55340 29011 28523 28024 55220 27028 27528

71330 28029= 

Wind shear data with incorrect use of replication factor 
    84 DELAYED DESCRIPTOR REPLIC  031001             1.000 NUMERIC
    85 LONG TIME PERIOD OR DISPL  004086           Missing SECOND
    86 EXTENDED VERTICAL SOUNDIN  008042         16384.000 FLAG TABLE 8042
    87 PRESSURE                   007004           Missing PA
    88 LATITUDE DISPLACEMENT (HI  005015           Missing DEGREE
    89 LONGITUDE DISPLACEMENT (H  006015           Missing DEGREE
    90 ABSOLUTE WIND SHEAR IN 1   011061           Missing M/S
    91 ABSOLUTE WIND SHEAR IN 1   011062           Missing M/S
 

There is no wind shear reported in the PPAA message but 1 replication is encoded in the BUFR message (line number 84).  It should be 0 and that will be the end of the BUFR message.  Line number 85 to 91 are not required.  This is an incorrect use of replication.
4.  BUFR aircraft reports (AIREP) - TM311001

Air temperature

Encoded values of air temperatures are all wrong.  Incorrectly interpreted the air temperatures reported in AIREP as they were in AMDAR.  AIREP reports give temperatures in whole degrees C in two figures whereas AMDAR reports give tenths of degrees C in three figures. 

Wind speed

Encoded values of wind speeds are all wrong.  Incorrectly interpreted the wind speed reported in AIREP as they were in AMDAR.  AIREP reports only give wind speeds in three figures if wind speed is above 99 knots so it can be two or three figures in the wind speed group.  AMDAR reports are always 3 figures in knots.
5.  BUFR buoy data (BUOY)

The template being validated is described at the WMO Manual on Codes web page at

http://www.wmo.int/pages/prog/www/WMOCodes/TemplateExamples.html#Regulations
The template is ‘Proposed template for buoy data including directional and non-directional wave data’ and its status is still indicated as ‘validation’ although some centres are currently distributing BUOY data in BUFR on GTS using this template http://www.wmo.int/pages/prog/www/WMOCodes/Ref_Templates/BUOY_wave.doc
The buoy template proper covers descriptors 1-84 with items 85-109 covering wave data. No Table D descriptors are provided probably because it has been used by some centres in its current form long before it was formally included in the WMO Manual on Codes.  This opens up the temptation by users to selectively use descriptors they like to include and omit others they don't want to use.  BUFR is flexible enough to allow users to do this but may not be appropriate to do so.  The company was encouraged to use the full template rather than part of the sequence which may not be a general purpose template applicable to other types of buoys.

Data Category and Data Sub-category

 DATA CATEGORY                         31 (Oceanographic data)                                        

 DATA SUB-CATEGORY                     0 (Old TOVS sub-category)
  DATA CATEGORY                         1 (Surface data, Sea)                                         

  INTL DATA SUB-CATEGORY              0 (SHIP)                                                      

  LOCAL DATA SUB-CATEGORY            25

Data Category and Data Sub-Category listed as 031/000 or 001/000 in BUFR Section 1 are all wrong and they do not fully describe the BUOY data.  According to Common Code Table C-13 the Data Category and Data Sub-Category should be 001/025.

Pressure (Significance qualifier 008081)
    66 TYPE OF EQUIPMENT          008081           Missing CODE TABLE 8081         
    67 INSTRUMENT TEMPERATURE     012064           Missing K                       
    68 PRESSURE                   010004        101980.000 PA                      
    69 PRESSURE REDUCED TO MSL    010051           Missing PA                      
    70 3-HOUR PRESSURE CHANGE     010061           120.000 PA                      
    71 CHARACTERISTIC OF PRESSUR  010063           Missing CODE TABLE 10063        
    72 TYPE OF EQUIPMENT          008081           Missing CODE TABLE 8081         

The first significance qualifier 008081 should be 0 instead of missing.  
The use of missing value in descriptor 008081 indicates that a previously defined significance is to be cancelled.  Reference should be made to note (2) in Table B for class 8 descriptors.  Setting descriptor 008081 missing at the beginning of the equipment block means cancelling something not yet defined.
Pressure (pressure tendency 010063)
The 3-hourly pressure tendency characteristic should not be missing.  The relevant groups in FM 18 for pressure tendency is the 5 group in Section 1, which is not missing. 
 

Delayed replication of 1 with all values missing 
This is not technically wrong but it does not make any sense to have a replication with all values missing.  A replication factor of 0 should be encoded and items 117-126 will not be required.
 

   116 DELAYED DESCRIPTOR REPLIC  031001             1.000 NUMERIC
   117 WAVEBAND CENTRAL FREQUENC  022080           Missing Hz     
   118 SPECTRAL BAND WIDTH        022096           Missing 1/S
   119 NON-DIRECTIONAL SPECTRAL   022090           Missing M**2S          
   120 MEAN DIRECTION FROM WHICH  022086           Missing DEGREE TRUE
   121 PRINCIPAL DIRECTION FROM   022087           Missing DEGREE TRUE
   122 DIRECTIONAL SPREAD OF IND  022095           Missing DEGREE         
   123 SPECTRAL WAVE DENSITY RAT  022085           Missing NUMERIC
   124 FIRST NORMALIZED POLAR CO  022088           Missing NUMERIC
   125 SECOND NORMALIZED POLAR C  022089           Missing NUMERIC
   126 DIRECTIONAL SPECTRAL ESTI  022092           Missing M**2S/RAD
 

6.  BUFR profiler

Data Category and Data Sub-category

   DATA CATEGORY                    2 (Vertical sounding (Non-satellite))

 DATA SUB-CATEGORY                0 (Old TOVS sub-category)
Data Category and Data Sub-Category given as 002/000 in BUFR Section 1 do not fully describe the profiler data.  According to Common Code Table C-13 the Data Category and Data Sub-Category should be 006/001.  A number of other countries including Japan, Hong Kong also do the same but they probably started reporting profiler before the Common Code 006/001 was introduced.

Mean frequency (002121)
    15 MEAN FREQUENCY             002121             0.000 Hz
Encoding a value of 0 which is not true is an error.  ‘Missing’ should be encoded if the value cannot be determined  
Wind Computation Enhancement (025021)
    18 WIND COMPUTATION ENHANCEM  025021             1.000 FLAG TABLE 25021
Encoded value of 1 is wrong.

This element cannot possibly be 1 according to Code Table 025021.  Reference should be made to BUFR Table B footnote (9).  This is a common error and most people set the low order bit instead of the high order bit.  
The valid values are 128, 64, 32, 16, 8, 4, 2 and 255.  If 'Simple average' is to be encoded bit No. 1 (leftmost bit) should be set to 1 (1000 0000), and the value to be encoded is 128.
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