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Executive Summary

The second meeting of Inter-Programme Expert Team on Data Representation and Codes (IPET-DRC) was held at the headquarters of INMET, Brazil from 31 August to 3 September 2010.

The meeting reviewed the current status of validation of the proposals on GRIB edition 2 (GRIB2), BUFR and CREX at or before the first meeting of IPET-DRC (Geneva, 15-18 September 2009), and confirmed that the following proposals have been validated. The meeting agreed those for operational use.

GRIB2 templates 3.44 (for WAFS data), 3.130 (for irregular latitude/longitude grid), 4.32 (for synthetic satellite data), 4.51/4.91 (for categorical forecasts) and 4.44/4.45/4.46/4.47 (for atmospheric aerosol data), and their relevant Code tables,

BUFR/CREX descriptors for volume (3D) radar data (Table B), ATMS data (Tables B/D), JASON2 OGDR data (Table B/D), IASI data (Tables B/D), NDVI data (Tables B/D) and lightning data (Table B/D) (for pre-operational use),  and their relevant Code/Flag tables
The meeting discussed a lot of proposals on additions and modifications to tables and templates of GRIB2, BUFR and CREX, and agreed the following proposal for operational use as well as new entries in Code/Flag tables and Common Code tables;
BUFR descriptors for all sky radiance data and VIIRS data
The meeting discussed the issue of different versioning between BUFR and CREX. The existing master tables of BUFR and CREX are in common use but have different version numbers for identification. The meeting agreed to use same version number for same master tables of BUFR and CREX, and the number should be incremented fully synchronously when the tables updated.
The meeting agreed the amendments to the Regulations for Reporting Traditional data in TDCF, i.e. B/C Regulations, to include instantaneous data from regional or national requirements in BUFR reports and to clarify reporting of high resolution sounding data. In addition, the meeting agreed the proposal to delete B/C35 for CLIMAT TEMP and CLIMAT TEMP SHIP based on the decision by the fifteenth session of the Commission for Climatology (CCl-XV) on discontinuation of the monthly upper-air CLIMAT TEMP reports.
Regarding traditional alphanumeric codes (TAC), the meeting reviewed the proposal by International Civil Aviation Organization (ICAO), and agreed the amendments to the aeronautical codes, FM15, FM16 and FM51 in compliance with the amendment 75 for ICAO Annex 3/WMO Technical Regulations [C.3.1].

The meeting reviewed the procedures for adoption of amendments to the Manual on Codes and agreed that fast track procedure could be twice a year (at present, generally once a year). Instead, the meeting was of the opinion that the procedure for pre-operational use should be limited to urgent requirements. The meeting also agreed that new entries for validation, which need approval by the president of CBS at present, could be allocated by IPET-DRC, taking into account the facts that entries for validation are possibly changed or even withdrawn in validation process and approval by the president of CBS is indispensable, after all, for operational use after validation process.
The meeting discussed again the task to identify the observation practice elements contained in the Manual on Codes and to pass them to OPAG-IOS for inclusion in observing standards documentation. The meeting expressed its concern about several aspects of this issue.
The meeting noted that current status of migration to TDCF derived from the WWW Monitoring exercises conducted in July 2009, October 2009, January 2010 and April 2010, which showed:

The numbers of stations, for which BUFR surface and upper-air data were expected or received, were 1062 out of the 4362 RBSN surface stations (24 per cent) and 239 out of the 791 RBSN upper-air stations (30 per cent), respectively.

Regarding the difficulty that WMO Members were experiencing in meeting the deadline of November 2010 to complete the migration of the data category 1, the meeting was of the opinion that the target dates in the original migration matrix should not be extended, because to do so would detract from the urgency of the migration and convey a sense that these dates, and indeed the migration itself, were not to be taken seriously. It would also be unfair to the WMO members which made the effort to adhere to the original target dates. However, to acknowledge the reality that many WMO Members will not meet the original target dates for Category 1, the meeting agreed that dual dissemination of TAC and BUFR could, if needed, continue past the original target dates and agreed to add the deadline of November 2014 to stop dual dissemination of Category 1 TAC and BUFR data. The meeting also agreed to add the deadline of November 2014 to stop dual dissemination of Category 4 TAC and BUFR in the same manner as Category 1, as a logical consequence.

The meeting was informed the progress in developing electronic publication of the Manual on Codes, incorporating files exported from the database of tables of GRIB2, BUFR and CREX in the Secretariat.
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SECOND MEETING OF THE INTER-PROGRAMME EXPERT TEAM

ON DATA REPRESENTATION AND CODES

(BRASILIA, BRAZIL, 31 AUGUST -3 SEPTEMBER 2010)

1.     ORGANIZATION OF THE MEETING

1.1
Opening of the meeting

1.1.1
The second meeting of the Inter-Programme Expert Team on Data Representation and Codes (IPET-DRC) was held at the headquarters of Instituto Nacional de Meteorologia (INMET), Brazil from 31 August to 3 September 2010 under the chairmanship of Dr Simon Elliott, chairman of the IPET-DRC.

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

1.1.3
Mr A. Shimazaki noted that IPET-DRC established by the fourteenth session of CBS has a prefix "Inter-Programme", which means recognition of the fact that the IPET-DRC has contributed and will continue contributing to all WMO Programmes. Significance of the work will be growing along with progress of the WMO Information System, in which organizations other than NMHSs are expected to be involved.
1.1.4
The sixty-second session of Executive Council invited CBS to consider extending the procedures for adoption of amendments to the Manual on Codes to other Manuals, such as the Manuals on the GDPFS and the GTS.  Mr A. Shimazaki expressed the necessity of review of the current procedures to amend the Manual on Codes so as to form the basis for other Manuals.
1.1.5
The EC session noted WMO Members' difficulties in meeting the deadline of November 2010 to complete the migration of the data category 1 (SYNOP, PILOT, TEMP and CLIMAT) and invited CBS to consider measures with a view to ensuring that all WMO Members continue accessing the observational data available on the GTS in the appropriate format as well as to facilitate and foster the migration from TAC to TDCF. In this respect, the meeting was invited to consider relevant proposals to be submitted to CBS.

1.2
Approval of the agenda
The meeting agreed on the agenda with an additional item. The list of participants is given in Annex to this paragraph as well as the updated agenda.

2.     GRIB

2.1
Status of proposals at or before the IPET-DRC-I
Several proposals on amendments to GRIB edition 2 (GRIB2) were agreed for validation at or before the first meeting of Inter-Programme Expert Team on Data Representation and Codes (IPET-DRC) (Geneva, 15-18 September 2009).
The meeting reviewed the current status of validation on those proposals and updated the tables as Annex to this document.  The following were taken account on this update.

Dr Luis Kornblueh, Max-Planck-Institut für Meteorologie kindly informed the Secretariat of validation status on their proposals before the meeting. Unfortunately, the validations have not been completed, but it was felt that they were making every effort for the validations complete. At the next meeting, the team might have good news from the Institute.

Regarding the proposal on Paleo climate, which had been approved for validation, Ms Sibylle Krebber reported that their proposal on the Section 1 GRIB2 duplicated with the proposal by the UK MetOffice (UKMO) at this meeting (see 2.2.1 below). A solution of this problem has not been reached due to complication indicated in 2.2.1 below. 
2.2
Amendments to GRIB (common aspects)

2.2.1
GRIB Calendar Identification
UKMO produces data on a 360-day calendar, including many climate forecasts. This calendar has twelve 30-day months. It is invalid to translate such dates to a Gregorian calendar: therefore an additional octet in GRIB2 Section 1 for calendar identification, plus a new code table of calendar types were proposed.

Calendar identification will allow GRIB2 decoders to calculate dates (such as verification time) correctly for messages on a 360-day calendar. However, the proposed Octet has already occupied by the proposal from the Deutscher Wetterdienst (DWD) for Paleo climate as mentioned in 2.1. This problem could be solved by allocating another octet for the identification of 360-day calendar. However, the Japan Meteorological Agency (JMA) pointed out that adding octet to Section 1 would affect the current software package and suggested to make the proposed octet for the identification of 360-calendar (as well as octet for Paleo climate) optional. The meeting elaborated the suggestion along with the proposals and found that 1) JMA’s suggestion would be unworkable if octets following the optional octet(s) needed to be defined; 2) more general, the change in Section 1 that led to decoding/encoding software changes might trigger the new edition of GRIB, which was not a desirable outcome of those changes. Due to these concerns, the meeting concluded that more discussion was needed to find a solution.
2.3
Additions and modifications of templates and tables
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2.3.1
Encoding wave spectra in GRIB Edition 2
2.3.2
Waves parameters
Two relevant issues were proposed by DWD and the European Centre for Medium Range Weather Forecast (ECMWF) on encoding wave data.
DWD proposed a template for the "Analysis or forecast of a multi component parameter or matrix element at a point in time" at the last meeting of the team. However, the proposal of the list of parameter was withdrawn because it seemed to be not very seminal and it was decided to discuss and consider this issue again based on the discussion on how to encode wave spectra in GRIB edition 2 between ECMWF and DWD wave experts in 2008. At the meeting, DWD restored the list of parameters withdrawn in the document.
On the other hand, ECMWF reported that they were preparing migration of its WAVE model from GRIB edition 1 to 2. At the present several parameters are produced by the model in GRIB 1 format using the local table defined by the Centre and documented in the official web site:
http://www.ecmwf.int/services/archive/d/parameters/order=/table=140/.

Some parameters contained in the table were not present in any code table in the GRIB 2 and need to be added to allow the migration to the new edition in ECMWF.
The meeting noted that the proposals by two centres had inconsistencies on duplicated table entries and moreover that the proposals by DWD and ECMWF were oriented to templates and table entries, respectively.

In view of the above, it was suggested to merge those two proposals, and the modified list of parameters to be added to Code table 4.2 with a note for definition of wave parameters had been submitted as one agreed proposal.
The meeting finally approved the proposal as Annex to these paragraphs for validation.

2.3.3
GRIB2 parameters for Fire weather products
At the first meeting of the IPET-DRC (Geneva, September 2009), the National Centres for Environmental Prediction (NCEP) of NOAA (USA) presented a proposal for new GRIB2 parameters to be used in fire weather forecasting as in the agenda item 2.3.8 of the first meeting of IPET-DRC. The first meeting provided feedback and requested NCEP to further refine the proposal accordingly.
NCEP provided the revised document to the IPET-DRC members via email in March 2010, including an offer to provide sample messages for validation.
The meeting noted that no further validation was necessary for the proposal and agreed the revised proposal as Annex to this paragraph to be approved by fast track.
2.3.4
GRIB variable grid definition templates
UKMO produces data on variable resolution grids, such as UKV (high-resolution UK model) domain. These grids have rows of constant latitude and columns of constant longitude, each with irregular spacing. In order to store the latitude of every row and the longitude of every column, two new Grid definition templates were proposed.
Comments (or concerns) were expressed by ECMWF that validation of grid is complex and grid templates should be minimized.
The team recommended further study was needed.

2.3.5
Logarithmic hybrid coordinate
The hybrid vertical coordinate is generally implemented in the following form:


pi =  Ai * Psfc + Bi 

(1)

(see Guide to GRIB Edition 2, or, for more details on the hybrid coordinate concept Bubnova et al, 1995)
However it is also possible to implement the hybrid coordinate using the natural logarithm of pressure:

log (pi) = ai * log (Psfc)  + bi 
(2)

(Claude Girard and André Plante, CMC internal note, 2010)
Logarithmic hybrid levels are in current use in the newer releases of the Canadian GEM NWP model. In 2010 the need arose to exchange data on the GEM LAM model's native vertical coordinates with the NOAA Earth System Research Laboratory/Chemical Sciences Division. In this case, encoding in GRIB2 was performed by defining a local entry in Code table 4.5 for the logarithmic hybrid vertical level (equation (2) above). With this slight modification, the existing GRIB2 hybrid level procedure was successfully used to exchange data on the model’s native logarithmic hybrid levels.

As can be seen readily from the equations above, a logarithmic hybrid level, like its non-logarithmic counterpart, is defined by a pair of numbers ah and bh. Logarithmic hybrid levels can simply use the representation mechanism described in the GRIB edition 2 regulations for hybrid vertical levels.  However since the conversion formula is different and cannot be mapped linearly to the non-logarithmic form, this level type must have its own entry numbers in Code tables 3.15 and 4.5. In every other respect the overall data representation approach is unchanged.
The meeting approved the proposal for validation as Annex to paragraph 2.3.9, remembering however that another, height-based, hybrid coordinate was recently approved for operational use and requesting suitable editorial changes to the proposal.
It was expressed that the Meteorological Service of Canada (MSC) and ECMWF would cooperate in validation.
2.3.6
GRIB2 parameters for climate forecast products
NCEP has identified some additional GRIB2 parameters needed for the launch of a new climate forecast model in late 2010. The list was sent to the members of IPET-DRC in March 2010 for discussion, including an offer to provide sample messages for validation.  A few technical comments were received and subsequently addressed.
The meeting agreed the proposal to be approved by fast track.

2.3.7
GRIB2 parameters for ice analysis and forecasting products
MSC plans to implement a new gridded analysis for sea and lake ice in the coming year. One new GRIB2 parameter has been identified as necessary for the products from this analysis.

The meeting expressed the wish that the clarification provided with the proposal for the new parameters should be suitably shortened and added as a note to Table 4.5. The meeting therefore agreed the proposal with additional note as Annex to this paragraph to be approved by fast track.
2.3.8
GRIB2 parameters for storm prediction

NCEP has identified an additional GRIB2 parameter needed for use by its Storm Prediction Centre.  NCEP prepared sample data for validation of this new entry.
The meeting agreed the proposal to be approved by fast track.
2.3.9
Generalized vertical height coordinate in GRIB edition 2

Many NWP models use "hybrid vertical coordinates" to describe the vertical model grid. In GRIB2 the vertical coordinate type is defined in Code table 4.5, and the "vertical coordinate values" are provided in section 4.
The “problem” of a clear definition of hybrid coordinates was already discussed at the IPET-DRC-I in September 2009, coming up with new entries in the table, distinguishing between pressure and height based hybrid vertical coordinates. To describe these coordinate systems two parameters (A(k) and B(k)), so called vertical coordinate pairs, are needed. But there are more complicated hybrid coordinates, like the height based SLEVE (Smooth LEvel VErtical) coordinate, suggested by Schär et al., that do not fit into the existing GRIB2 definitions. For the basic “SLEVE” coordinate three vertical coordinate values and two different topology height fields are needed to define the height of the model levels. Other SLEVE variants even use more complicated construction algorithms.

The COSMO model used by the Consortium for Small Scale Modelling (COSMO: consisting of the national weather services of Germany, Switzerland, Italy, Greece, Poland, Romania and Russia) has the option to use this SLEVE coordinate. The ICON model, an ongoing development of DWD and MPI Hamburg, will use it as well.

It can be foreseen, that there will be more “sophisticated” vertical coordinate systems in the future with even more complicated defining algorithms. To overcome this problem, it was considered practical to specify the vertical grid as a 3D field in GRIB2.
Therefore a new entry in Code table 4.5 has to be specified for this “generalized vertical height coordinate” in addition with a “grid number” (section 4), defining the corresponding file with the 3D GRIB2 fields of the vertical system.
The meeting approved the proposal with slight modifications to the Note to the Code table 4.5 for validation as Annex to this paragraph.
2.3.10
New entries in Code Table 4.7 - Derived forecast

The growing importance of forecasts and warnings on small spatial scales and for short lead times is linked to intensified activities in the field of regional and local ensemble prediction systems at several met institutes and research institutions. Many of these activities focus on variables such as precipitation and wind gusts which have non-normal and skewed probability (density) distributions. A comprehensive and suitable description of the (statistical) properties of such variables requires more derived quantities than e.g. ensemble mean and spread.
DWD therefore proposed to include the quantities "interquartile range" (range between the 25th and 75th quantile), "minimum of all ensemble members" and "maximum of all ensemble members" in Code table 4.7 -Derived forecast.
The meeting agreed the proposal as Annex to this paragraph to be approved by fast track.

2.3.11
Issues for representing space weather in GRIB2

The NCEP Space Weather Prediction Center (SWPC) is the official U.S. source of space weather alerts, watches and warnings. It provides real-time monitoring and forecasting of solar and geophysical events which impact satellites, power grids, communications, navigation and other technological systems. As part of this mission, SWPC also develops operational models and products.
SWPC is looking to use GRIB2 to disseminate many of their products.  Upon initial examination of the GRIB2 regulations, a couple of issues have been identified, which require consensus from the full IPET-DRC before specific proposals for grids and parameters can be submitted for validation.
Some expected products will be Earth-based, but many will be solar-based.  Initial solar-relative grids will be simple latitude and longitude grids with regular spacing. After some discussion, the meeting recommended that appropriate modifications be made to existing Grid definition templates and to Code table 3.2 to allow for representation of extraterrestrial bodies.
The meeting discussed the definition of the word, Space weather, and how those were observed. There is a discipline 3, "Space product" in the existing Code table 4.2; however, those are derived from satellite observations, but as above, many space weather products are solar-based and some are Earth-based.  In view of this, the meeting finally approved for validation to change the name of the current "Space products" to "Satellite products" and create new discipline "4    Space weather products".
2.3.12
Proposal for coding radioisotopes in GRIB2

DWD presented a proposal for describing model outputs containing radioactive isotopes (e.g. atmospheric dispersion models). The present GRIB2 manual allows the coding of "Nuclear /radiology" parameter via "Product discipline 0 (Meteorological products) - Category 18" in Code table 4.1, such as "Air concentration of Caesium 137" (number 0) and "Ground deposition of Caesium 137" (number 3).
However, in order not to end up with a long list for every isotope/constituent type combination and therefore filling up the table, DWD proposed to use the Product definition template 4.40 – 4.43 for “Atmospheric Chemical Constituents” in combination with new entries for isotopes in Table C-14.
The meeting agreed the proposal with modification of the note to be approved by fast track.
2.3.13
How to code precipitation amounts in GRIB2 or clarification of the application of 
statistical processing

When reconsidering how to encode the "Total precipitation" in GRIB edition 2, there are two possibilities of encoding practices exist in parallel as follows. This provoked a lively discussion and further thoroughly consideration:


Total precipitation rate (prate, product discipline 0, parameter category 1, number 52)



and


Total precipitation (psum, product discipline 0, parameter category 1, number 8)

According to the official WMO documentation for GRIB2, the parameter psum (number 8) is deprecated, and instead, prate (number 52) together with the statistical processing “accumulation” (Code table 4.10) and suitable product definition templates (e.g. PDT 4.8) is used for total precipitation summed up over a specified time interval.

The prate has unit, kg m-2 s-1. To conform with the units and the documentation in a strict sense, DWD suggested necessity to normalize a summed total precipitation amount (unit, kg m-2) by the associated time interval before encoding in GRIB2.

DWD suggested encoding the total precipitation rather with parameter number 8 and the statistical process "Accumulation". (The statistical process is needed to identify the period for the total precipitation amount.). The consequence was that for a lot of "rate" parameter the corresponding "time integrated" parameter was needed (again).
Unfortunately the proposal contradicts the definition of some "TIGGE" parameters, which were defined after ECMWF's proposal was agreed in 2006. But by mistake a very important part of the proposal was disregarded (Section 4 - Guidelines on how to resolve ambiguities) and "Accumulation" in Code table 4.10 - Type of statistical processing was not changed in "Accumulation (time integrated)".
DWD and ECMWF revised the proposal with changing the existing name as Annex to this paragraph. However, there was a strong concern on changing existing name and units of entries, which were related closely to the issue of backward compatibility of GRIB2 tables.

The Team agreed the proposal needs more discussions after the meeting.
3.     BUFR AND CREX

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

Several proposals on amendments to BUFR and CREX were agreed for validation at or before the first meeting of Inter-Programme Expert Team on Data Representation and Codes (IPET-DRC) (Geneva, 15-18 September 2009).
The meeting reviewed the current status of validation on those proposals and updated the tables as Annex to this paragraph.

3.2
Amendments to BUFR/CREX (common aspects)

3.2.1
Versioning of BUFR and CREX tables
BUFR and CREX share relevant tables, nevertheless use different version numbers for identifying same tables to be referred to. Obviously, this is due to historical circumstance. When CREX became effective in 2000, the tables of BUFR in operation turned to version 8. Since then, different version numbers have been given BUFR and CREX almost synchronously, however, using different version numbers for identification is inefficient and confusing, in particular, taking account of annual or more frequent updates of tables to be expected.  It was therefore proposed to use same version numbers for tables of BUFR and CREX.

The meeting realized the inconvenience and agreed to use same version numbers for tables of BUFR and CREX as Annex to this paragraph and those would be fully synchronously updated.
3.2.2
A new entry in Specifications of octet contents
In Regulations for Reporting Traditional Data in TDCF, the requested precision is specified for each reported element in compliance with the unit and scale defined for the relevant BUFR/CREX descriptor. The traditional alphanumeric codes (TAC) often allow inclusion of reported values of lower precision, although values with higher accuracy might be available from the measurements (wind direction, wind speed, horizontal visibility, minimum ground temperature, height of cloud base, direction of waves, etc.). For example, wind direction dd (d0d0, d1d1, ..., dndn) = 26 represents any value from 255 to 264 degrees true (Code table 0877).
If a BUFR message is obtained by conversion from TAC data, the accuracy of the BUFR encoded data corresponds to the accuracy of data in the TAC message, from which the conversion was performed. Therefore it might be useful to indicate that BUFR data were converted from a TAC message.
The meeting discussed in detail and tried to seek a better solution. Using two bits instead of 1 bit of the original proposal was one of solutions, which was proposed by CPTEC.  A descriptor referring to a code table was considered as another solution. It was also suggested that such a change to the structure of a BUFR message, and not involving a simple change to Table B or Table D, should be reserved for the next edition (edition 5) of BUFR.
The chair of the team concluded that validation of the original proposal should be done for edition 4 (BUFR), and more general solution for edition 5 (BUFR) should also be developed.

The meeting finally approved the proposal by Dr Červená (CHMI: Czech Hydrometeorological Institute) for validation as Annex to this paragraph.
3.3
Additions and modifications of tables

3.3.1
Withdrawal of SIGMET templates proposed for validation
Under agenda item 3.3 of the 2009 meeting of the IPET-DRC, document 3.3 (11) was submitted by Jeff Ator on behalf of the USA. This document proposed a new version of the Table D entry 3 16 030 for encoding of SIGMETs to be introduced with version 15 of BUFR Table D.  At the meeting several Table D descriptors were agreed for validation.

After initial validation activities involving the Jeff Ator (USA) and Eva Červená, a change of priorities in the USA means that there is no longer a need to adopt these entries and as such their validation is no longer being pursued.

The meeting noted the situation change in USA and agreed to withdraw the proposal for SIGMET templates.
In the same sense, it was confirmed that satellite descriptors in validation, which were deprecated at the last meeting of the team, could also be withdrawn.
3.3.2
National data in templates for surface observations
Mr Yves Pelletier noted that national and regional data requires specific processing by the recipient, in addition to the more generic processing of standard SYNOP data. For efficient and unambiguous specific processing to occur in relation to national or regional data, such data must be quickly identifiable within the template by the processing software, preferably by a unique and simple mechanism.
The proposals, submitted to this meeting, that national data should be appended at the end of an existing WMO SYNOP template, are very helpful toward that end. Mr Pelletier proposed to add an explicit significance qualifier to indicate national or regional data. This would remove any ambiguity, in either human or automatic interpretation, in the event that a commonly used element descriptor should be used in both the national and international portions of the message.

Secondly, it would be convenient, while pre-processing the data prior to decoding, to have at least some foreknowledge of the presence of national or regional content without having to decode the message.  This would help recipients triage messages into categories that would lead to different processing outcomes. For instance:
i. 
messages that do not contain national data,

ii. 
those that contain national data the recipient may wish to process further, and those that contain national data the recipient may wish to ignore
Mr Pelletier proposed that the triage activity could be facilitated by using one or more of the bit flags located in octet 8 (BUFR Edition 3) or octet 10 (BUFR Edition 4) of section 1. Ms Sibylle Krebber noted that an alternative solution to this problem would be the use of sub-categories.

The meeting noted the idea to use sub-categories and recommended this approach instead of the bit-flags. Mr Pelletier will provide a list of suitable sub-categories for validation along with the proposed significance qualifier as Annex to this paragraph.

A discussion took place regarding the best way to provide guidelines to NMHSs concerning the addition of national data to existing WMO BUFR templates. Mr Pelletier summarized the main principles he had taken into consideration while developing his proposal. Those were derived from a reading and interpretation in the BUFR context of relevant WMO Technical Regulations and the Manual on Codes. Namely:

a.
The national data shall use the code form being used to represent international and regional data in the same message.

b.
If national data is represented in BUFR or CREX alongside international and regional data, local descriptors shall not be used.

c.
National data must be reasonably easy to add to messages in accordance to regulations.

d.
National data must be easy to identify as such by the recipient.

e.
National data should be brief and shall not change the fundamental character of the SYNOP message.

f.
National data must be easy to discard or ignore if that is the wish of the recipient. 
The meeting proposed that it would be pertinent to use these notes as the basis for guidelines to be placed in an annex to the Guide on BUFR.
3.3.3
A proposal for Universal BUFR template for representation of Lightning data 
Formulated in June 2010
As part of the Public Weather Services, UKMO has provided a GTS long range lightning message from the 1940s in the form old SFLOC messages which covered an area of 40W to 40E, 30 N to 70N. This was declared obsolete, as it no longer reflected the accuracy obtainable by modern systems. A replacement was sought as there was not a suitable alternative available.
At the last meeting of the team, initial proposal was submitted. The proposal was agreed by the team for validation, and since then, UKMO has taken every effort to achieve the migration. Currently the only national BUFR representation of lightning data in use is that developed by DWD, all of the elements are included here, but has been expanded to give further elements for other systems.
The validation of UKMO proposal for a Universal BUFR template for representation of lightning data was concluded in June 2010. In line with the procedures laid out in the General validation and implementation procedures, three independent decoders were identified – MSC (Yves Pelletier), ECMWF (Milan Dragosavac) and NCEP (Jeff Ator).  All three decoders successfully decoded the test data supplied by the UKMO using the Universal ATD template. Feedbacks from all three validations are incorporated in the proposal.
The suggested entry for the data category / sub category in the Code table C-13 for the ATD template was Category 0 Surface data - land / Sub category - 30 Spherics locations (SFLOC). However, as SFLOC’s were no longer produced and sferics was mis-spelt, then Category 0 Surface data - land / Sub category - 30 Sferics locations was proposed.
The meeting noted the efforts taken by UKMO, and agreed the proposal as Annex to these paragraph to be approved as pre-operational, taking account of urgent user needs.
3.3.4
Update from JCOMM on developments of BUFR templates, including template for XBT 
data
The Joint WMO-IOC Technical Commission on Oceanography and Marine Meteorology (JCOMM) has continued to make progress in its work relating to Table Driven Code Forms since the last meeting of IPET-DRC. There is an active Task Team on Table Driven Codes (JCOMM TT-TDC) which has been working via email channels to support other JCOMM teams and progress with enhancing and reviewing the templates relating to Marine and Oceanographic data.
This task team aims to include as much metadata as possible in BUFR templates in future and reviewing the data types which are common to many JCOMM observing platforms in order to create consistent descriptions of observations using new sequences, i.e. taking a holistic view when developing templates and consider requirements for consistency between the different templates, moving away from the traditional platform based approach to GTS messages. Terms of Reference for the JCOMM TT- TDC:
http://www.jcomm.info/index.php?option=com_content&task=view&id=66&Itemid=0
It was reported by JCOMM representative, Ms Hester Viola that the XBT template for water temperature profiles had been revised in the last year in response to comments from the IPET-DRC and expert data users. It was also reported the templates (3 15 004 and 3 15 005) were being validated and encoded by two separate centres; however it was not clear yet whether two centres had successfully decoded the data, so the template should stay in validation for now.
The meeting agreed the proposal of a new entry in the Code table 0 22 178 to be approved by the fast track.  Activities by JCOMM are also summarized in the Annex to this paragraph.
3.3.5
Revision of sub-categories for ozone data, including telecommunication headers
A WIS-WIGOS Pilot Project entitled "Improvement of Dissemination of Ozone (total column, profiles and surface) and Aerosol observations through the WIS" (GAW-IDOA) was approved by EC-WG on WIGOS and WIS. This pilot project aims at improving the availability of ozone and aerosol in real time. The data are intended to be disseminated in BUFR or CREX.
Regarding ozone data, there are 3 types of measurements:

- Total ozone (amount of ozone in an entire atmospheric column [DU]),

- Ozone vertical profiles from ozone soundings (partial pressure of ozone at particular levels [Pa]),

- Surface ozone (concentration of ozone in the atmospheric boundary layer [molmol-1]).

It was, however, noted the data sub-categories in Common Code table C-13 and telecommunication headers in Tables C6 and C7 in the Manual on the GTS were not sufficient to distinguish these types of observations.
Dr Červená (CHMI) proposed a new entry of Common Code table C-13 as well as correction to the existing entry 000 under category 008. The meeting agreed the proposal as Annex to this paragraph.
3.3.6
Entries in Common Code table C-4 for a recording type
During the intersessional period, the JCOMM community has requested (via its TT-TDC) several additions to the common code table C-4 based on new or updated recorder types being used for temperature profile data. The representative of JCOMM, Ms Viola requested the meeting that these codes be reviewed and adopted in the next round of revisions.
The meeting agreed the proposed entries as Annex to this paragraph.
3.3.7
Entries in Common Code table C-5 for multiple satellite products
At the IPET-DRC-I (Geneva, 2009) the issue of the identification of data and products resulting from the blending of measurements from more than one instrument was raised. This is discussed in paragraph 3.2.4 of the final report of that meeting.  The meeting recommended that, as a short term solution, "virtual satellite" identifiers should be added to Common Code Table C-5.
According to the recommendation, several new entries were proposed.  The meeting discussed the proposal and agreed the proposal with minor modification as Annex to this paragraph for fast track.

3.3.8
BUFR/CREX descriptors related to AWS
The 14th session of the Commission for Basic Systems (Dubrovnik, Croatia, 25 March - 2 April 2009) reviewed the Functional Specifications for Automatic Weather Stations and adopted draft Recommendation 6.1/2 (CBS-XIV).
The meeting was informed that a document was submitted to ET-AWS-6 (Geneva, 22 to 25 June 2010), containing detailed analysis of the requirements for representation of the listed variables, a revised version of the Functional Specifications for AWS and a proposal for several new BUFR/CREX descriptors, which had been recommended for validation by the IPET-DRC-I (Geneva, 15 – 18 September 2009).
The ET-AWS-6 meeting examined carefully all proposals in the document ET-AWS-6/Doc. 10.1, agreed with the proposed BUFR/CREX descriptors and procedures for representation of the listed variables, and suggested some modifications of the requirements. The ET AWS members were encouraged to participate actively in the validation process of the proposed descriptors.  Out of them, Dr Červená submitted to the second IPET DRC meeting only descriptors that had been modified or proposed since the previous IPET DRC meeting, i.e. descriptors for UV-B radiation, humidity, lightning, depth of fresh snow and soil heat flux.
The meeting approved the proposal for validation as Annex to this paragraph.
The meeting was informed on the request of Mr. Karl Monnik, the Chair of ET-AWS, regarding terminology used in the names of some descriptors from Class 14 as shown in the Annex to this paragraph.

3.3.9
Descriptors for all sky radiance
Upon the introduction of the BUFR table D sequences 3 10 027, 3 04 035 and 3 04 036 for the encoding of all sky radiance data from SEVIRI on METEOSAT, a typographic error was introduced.  Inside the 3 04 035 sequence, 0 08 001 was used instead of the intended 0 08 011.

In order to resolve the error, two new BUFR table D sequences were introduced: 3 04 037, which is the same as 3 04 035, except the errant references to 0 08 001 have been replaced by references to 0 08 011, and 3 10 028, which is the same as 3 10 027, except that, rather than referring to 3 04 035, it refers to 3 04 037.
The meeting agreed the corrected entries 3 10 028 and 3 04 037 and agreed to delete 3 04 035 and 3 10 027 as Annex to this paragraph.
The meeting noted that the originally proposed sequence for 3-04-035 containing the wrong reference to 0-08-001 has been corrected in situ on the WMO web site.

3.3.10
Amendments to the Class 00 and use of UTF-8
Encoding/decoding software for BUFR, CREX and GRIB2, i.e. Table Driven Code Forms (TDCF), require reference tables in an electronic form.  As reported at the last meeting of IPET-DRC, in view of growing demand of TDCF tables in electronic forms, the Secretariat has been establishing database to export electronic tables concerned, which will be provided through not GTS but the Internet and possible other media.

It is planned that the database will consist of columns in four languages, i.e. English, French, Russian and Spanish, where necessary, and therefore a character set that can deal with those languages is indispensable.  UTF-8 is widely used and it can represent characters used in TDCF tables, such as characters of above languages, Greek characters in formulae and units, and proper nouns in other languages, in two (or more, as the case may be) octets.

On 8 April 2010, the Secretariat released initial tables of BUFR/CREX, exported from the database in UTF-8, to the focal points for codes and data representation matters for check and comments, in particular, on impacts of using UTF-8 in their own encoding/decoding systems. The Secretariat has not received any negative comments on use of UTF-8 through this survey.

BUFR and CREX have a function to exchange BUFR/CREX tables in respective forms. If a character set to be represented by entries in Class 00 is expanded to UTF-8, those tables could be exchanged in BUFR or CREX messages as they are in the database.  However, according to the Manual on the GTS (see 2.2.2 of Part II), limited number of characters in CCITT IA5 are permitted on the GTS, and therefore UTF-8 must not be used in CREX messages, consequently, along with BUFR messages to ensure the compatibility and conversion between the two codes on the GTS.

Table below shows availability of element descriptors in Class 00 to represent table entries of BUFR and CREX.

	Table
	Column
	Corresponding Class 00 entry
	Column
	Corresponding Class 00 entry

	In common
	F, X, Y
	0 00 010-011-012
	

	Table A
	Entry (Code figure)
	0 00 001
	Data category description (Meaning) 
	0 00 002-003

	Table B
	Element name
	0 00 013-014
	Unit
	0 00 015

	
	Scale
	0 00 016-017
	Reference value
	0 00 018-019

	
	Data width
	0 00 020
	
	

	Table C
	Operator name
	none
	Operation definition
	none

	Table D
	Element name
	0 00 013-014
	Descriptor defining sequence (Table references)
	0 00 030

	Code/Flag tables
	Code figure/Bit No.
	none
	<meaning of code/flag>
	none

	Common tables
	<different by table>
	none
	
	


Element descriptors in Class 00 are insufficient for representing BUFR/CREX Tables C, Code/Flag tables and Common Code tables. Descriptors for Code/Flag tables are proposed separately by USA in the item 3.3 (17).  Exchanging Table C entries in BUFR or CREX seems meaningless, because a new Table C entry needs not only update of Table C, but also upgrade of encoder/decoder. It was suggested that Common Code tables could be represented by descriptors for code/flag tables.

3.3.11
Validation of EUCOS BUFR template for representation of radiosonde data
In February 2010, the UKMO produced three BUFR samples of radiosonde data described by the 2007 version of EUCOS template, in which 0 02 191 (geopotential height calculation) being included. All comments provided on these samples were accepted by the UK MetOffice with the exception of the suggestion for deleting of 0 02 191. During the following discussion, Mr. Alexander Kats (Russian Federation) supported re-introducing of 0 02 191 requesting a new code figure for “Geopotential height calculated from radar height”. This additional requirement justifies the existence of 0 02 191, because 0 07 009 (geopotential height) would be used as the vertical coordinate for geopotential height calculated from GPS height as well as from radar height. The updated template and the descriptor/the code table were proposed, accordingly.
The meeting approved the proposal for validation as Annex to this paragraph.
3.3.12
Examples of usage TM 307093 for representation of nominal values
Template TM 307093 is capable to express representative heights of sensors as well as nominal values of selected variables (elements) of a BUFR template to which it is appended. Dr Eva Červená demonstrated the usage of TM 307093 in two examples, where 307093 had been appended to TM 307091. The ET-AWS-6 meeting expressed appreciation of availability of this material that might be very useful for Centers that would try to validate TM 307093.
The IPET DRC-II approved these guidelines for usage of a bitmap operator appended to a sequence containing delayed replications.

3.3.13
Proposal for modifications/additions related to representation of nominal values
The meeting approved the proposal as Annex to this paragraph to be treated as editorial.
3.3.14
New BUFR descriptors for ATMS data
The ATMS (Advanced Technology Microwave Sounder) instrument is part of the next generation operational sensor suite selected to fly on the National Polar-Orbiting Operational Environmental Satellite System (NPOESS) spacecraft. Sounding data from this instrument, when combined together with CrIS (Cross-Track Infrared Sounder) and VIIRS (Visible/Infrared Imager Radiometer Suite) data attached to the same satellite, will support continuing advances in NWP (Numerical Weather Prediction) models to improve short and medium-range weather forecasts.
At the first meeting of the IPET-DRC (Geneva, September 2009), NCEP presented an initial proposal for new BUFR Table B and Table D descriptors to support this effort. Subsequent feedback was received from ECMWF and EUMETSAT as well as the CGMS Task Force on Satellite Data and Codes (TFSDC).  Sample ATMS data was then made available for validation from NESDIS.
The meeting noted the validation activities and agreed the proposal as Annex to this paragraph for fast track.
3.3.15
New BUFR code table entries
NCEP requested two sub-centres under the U.S. NOAA National Ocean Service (Common Code table C-1 and 11) and a new entry in the 0 20 056 - Cloud phase.

The meeting noted the validation activities and approved the proposal as Annex to this paragraph for fast track.

3.3.16
New BUFR descriptors for VIIRS data
The VIIRS (Visible/Infrared Imager Radiometer Suite) instrument is part of the next generation operational sensor suite selected to fly on the National Polar-Orbiting Operational Environmental Satellite System (NPOESS) spacecraft. Sounding data from this instrument, when combined together with CrIS (Cross-Track Infrared Sounder) and ATMS (Advanced Technology Microwave Sounder) data attached to the same satellite, will support continuing advances in NWP (Numerical Weather Prediction) models to improve short and medium-range weather forecasts.
In this respect, NCEP proposed descriptors of Tables B and D, and relevant amendments. The proposal had been reviewed by colleagues from UKMO, Canada, ECMWF and EUMETSAT as well as the CGMS Task Force on Satellite Data and Codes.  Sample VIIRS data was also made available for validation on a NESDIS ftp server.
The meeting agreed the proposal as Annex to this paragraph for fast track.

3.3.17
New BUFR/CREX Class 0 descriptors
BUFR/CREX Class 00 allows new Table B and D descriptors to be defined for use within a BUFR or CREX message.  However, when defining a descriptor whose units are "Code table" or "Flag table", there is currently no way to define the actual entries within that table.
NCEP proposed some new Class 00 descriptors along with Table D descriptors to remedy this shortcoming.  An email discussion between NCEP, ECMWF, JMA and EUMETSAT in early 2010 was done on this issue.
The meeting noted that NCEP was willing to assist in validating the proposal with assistance from MSC and DWD, and approved the entries for validation as Annex to this paragraph.

3.3.18
A note to BURF/CREX descriptors 0 20 019 and 0 20 020
BUFR/CREX descriptors 0 20 019 (significant present or forecast weather) and 0 20 020 (significant recent weather phenomena) are defined with UNIT = CCITT IA5 for BUFR and with UNIT = character for CREX. This, with no further specification, would allow reporting the weather phenomena in any text form, even in open language. The significant present or forecast weather and the recent weather phenomena of operational significance are supposed to be reported in accordance with Code table 4678 for w’w’ and the following notes.
The meeting noted the problem and approved the proposal by Dr Červená as Annex to this paragraph.
3.3.19
Change to BUFR Manual - Footnote to radiological elements -
In BUFR Table B, 0 24 001 and 0 24 011 have footnotes describing Becquerel and Sievert as “new” units with conversion from the standard units of Curie and rem. These footnotes are in the Manual, Volume I.2, 2009 edition tables and were almost certainly wrong before that.
The UKMO proposed to consider removing these footnotes as the units are now obsolete. Becquerel replaced Curie and Sievert replaced rem in the 1990 Recommendations of International Commission on Radiological Protection. There should be no need to explain conversions, but if it is considered to be otherwise, they should be in notes to the Common Code table C-6.
The meeting agreed with UKMO, and approved to delete the footnote * as Annex to this paragraph.

3.3.20
Change to Common Code Table C-13 - Sferics - (see paragraph 3.3.3)
3.3.21
A BUFR sequence for NWP-generated vertical profiles
NWP-generated vertical profiles (from numerical upper-air analyses or forecasts) offer a means of exploring and assessing, for one location, the vertical structure of various meteorological parameters in the model forecasts. They are often used by operational meteorologists to supplement and enhance the information available from observed upper-air soundings or from gridded model data.

Canadian Meteorological Centre (CMC) has been producing NWP vertical profiles in BUFR, for internal use, since about 1992. Those first-generation profiles make extensive use of local descriptors. This makes them unfit for public dissemination or international exchange. Furthermore, since they remained largely unchanged since their inception about seventeen years ago, they do not reflect advances in available model parameters and in the BUFR tables since that time.
In undertaking to modernize the Canadian NWP-generated vertical profiles, MSC proposed the new descriptor sequence to be free of local descriptors. This would make the data intelligible to outside users and hopefully bring its usefulness to a wider audience and a greater number of visualization applications.
The meeting approved the proposal for validation as Annex to this paragraph.
In this regard, it was expressed that NCEP would volunteer the validation. The samples of vertical profile are available from

http://collaboration.cmc.ec.gc.ca/cmc/cmoi/IPET-DRC/BUFR/NWP-profiles/
3.3.22
Template for representation of synoptic reports from fixed land stations in Germany
Regarding the FM12 SYNOP, it is planned within DWD to finish the migration process this year.
To provide its users and customers of SYNOP data with the whole content of the existing SYNOP messages, the recommended template, TM 307086 suitable for SYNOP data in compliance with reporting practices in RA VI was extended.  The meeting expressed its appreciation of this proposal as it would provide tools for representation of additional synoptic data, in particular for several groups SPSPspsp, not being yet explicitly available for encoding in TDCF.
The meeting approved the proposal as Annex to this paragraph.

Dr Červená and Mr Pelletier offered to work on validation with Ms Krebber.

3.3.23
Development of Code table 0 20 063 – Special phenomena New Code table 0 20 112 
Supplementary cloud type
In FM12-SYNOP, a huge amount of possibilities is given to encode additional and special weather phenomenon with diverse combinations of 9SPSPspsp groups.  So far it is not possible to encode all these information in BUFR.

In view above, DWD proposed the Code table 0 20 063 (Special phenomena) and the descriptor 0 20 136 (Supplementary cloud type) and a relevant Code table.

Some special combinations of 9SPSPspsp groups are meant to report defined thresholds of wind speed; e.g. 902tt  91218  903tt, i.e. time of commencement and time of ending of highest mean wind speed (>=17,5 m/s). These are mandatory groups in DWD, if the highest mean wind speed has risen above 17.5 m/s. The highest mean wind speed in this period is reported separately if it is greater than 18 m/s.

In the original proposal, there was an inconsistency between bit length (in descriptor) and number of entries (in code table) with the same reference 0 20 112. The meeting agreed 0 20 063 duly corrected as Annex to this paragraph for pre-operational and approved 0 20 136 for validation.
3.3.24
Additional entries in code and flag tables
As well as 3.3.23, DWD requested some additional entries in the existing Code tables, such as 0 20 023 and 0 20 027.

It was felt that entries for conventional observations should be consistent with the Manual on Codes, Volume I.1 and existing observation practices.  The meeting therefore agreed the proposal with some corrections as Annex to this paragraph.
3.3.25
Status of existing proposals related to satellite data
A number of proposals for amendments to BUFR to support the representation of satellite data have been agreed for validation at the IPET-DRC-I (Geneva, 2009) and the joint ET-DRC and CT-MTDCF meeting (Geneva, 2008). These are included in tables I and II of the annex to Document 3.1 of this meeting.
The meeting was informed by Dr Simon Elliott the status of these proposals and agreed for fast track or approved for validation as follows.
- JASON2 OGDR data
It was proposed to add the Table D sequence 3-40-010 and the Table B entries 0-04-023, 0-04-024, and 0-04-025. Data were encoded using the new sequence and exchanged with NOAA and BoM.  Once all parties had validated the encoding, the new entries were used for operational data exchange. This began in April 2010.   <fast track>
- IASI data
It was proposed to refine the Table D entry 3-40-008, originally proposed at the CT-MTDCF/ET-DRC meeting, by adding scope for principal component scores and a database identifier for the eigenvectors used.  It was also proposed to correct the Table B entry 0-40-016 also proposed at the CT-MTDCF/ET-DRC meeting and to deprecate the Table D entry 3-40-006 (which would be superseded by the revised 3-40-008 definition). <done>
During the further validation of this proposal, it was discovered that the Table B entry 0-40-015 had been used for the score quantization factor, and that this Table B entry had already been allocated for NDVI data.  As such it was decided to introduce a new Table B entry, 0-40-026 for the score quantization factor.  It should have units = numeric, scale = 2, reference = 0, width = 16. The Table D sequence, 3-40-008, was updated to include a reference to 0-40-026 rather than 0-40-015.

The sequence 3-40-008 is being used for the operational dissemination of IASI data (with a subset of channels and no PC scores) via the GTS, and has been used to exchange IASI data (containing no channels but 290 PC scores) with ECMWF. <fast track>
- NDVI data
It was proposed to define the Table D entry 3-40-009 for the encoding of NDVI data from AVHRR.  It was also proposed to add Table B entry 0-40-015 for the NDVI value itself and to redefine code table value 2 in Code Table 0-08-013 as "twilight". The data have been exchanged using this sequence with ECMWF and these proposed changes have been successfully decoded. <fast track>
- Sub-category C-13

CT-MTDCF/ET-DRC, paragraph 3.3.1 contains proposals for additional data categories in BUFR Table A, together with additional international data sub-categories in Common Code Table C-13.  The additional entries were proposed in order to meet existing requirements and include the scope for classification of anticipated data types.  During the validation process, the need for the additional international data sub-categories as Annex to this paragraph has been identified. <for validation>
- Enhanced IASI data

CT-MTDCF/ET-DRC, paragraph 3.3.5.2 contains proposals for the encoding of enhanced IASI data.  The proposals comprised the creation of Table D entries 3-40-006, 3-40-007 and 3-40-008.  Paragraph 2 above explains that the proposal for 3-40-006 was subsequently withdrawn, and the proposal for 3-40-008 underwent further fine-tuning during its final validation.  The proposed sequence 3-40-007 is used operationally for the exchange of IASI data (all channels) on EUMETSAT’s satellite multicast system, EUMETCast. <fast track>
Dr Simon Elliott as the chair of the team encouraged members to summarize the status of multiple outstanding proposals for validation into a single document.

3.3.26
New entry in Common Code Table C12 for COSMO
A list of sub-centres for the originating centres 250-COSMO was proposed by request of IPET-DRC-I.

The meeting agreed the proposal as Annex to this paragraph.

3.3.27
Additional BUFR descriptors for the Evolution of clouds and Template version, 
additional notes in BUFR table B
As well as 3.3.23 and 3.3.24, DWD proposed new descriptor 0 20 137 and its code table and also a descriptor on a new concept to define version number of templates.  Moreover, it proposed notes to Class 20 and Table B.
The new descriptor for template version number was approved for validation, although there was some discussion as well as 0 20 137 (descriptor and code table) and a note to Class 20 as Annex to this paragraph.  It was pointed out that 0 01 110 had already used by other entry. It was agreed to change to 0 01 113.

The meeting approved the proposal as Annex to this paragraph for validation.

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

3.4.1
Amendments to B/C Regulations
Regulations for Reporting Traditional data in TDCF (B/C Regulations) are included in Part C of the Manual on Codes. Dr Červená proposed modifications of the existing text of Regulations B/C 1.9, 5.9 and 10.7 based on the outcome of the discussion with Météo-France and members of the IPET-DRC to allow easier and more suitable inclusion of additional “instantaneous” parameters. Moreover, some clarification is needed in Regulations B/C 25 for reporting of high resolution sounding data.
The meeting agreed the proposal as Annex to this paragraph.
In this regard, Mr Alexander Kats expressed his view that there is a need to develop a template for upper-air soundings with geopotential height as the vertical coordinate suitable for migration of TEMP data, and with pressure to be reported with precision in units of a Pa.  His concern was recognized by the team, and it was felt appropriate template need to be developed.

3.5
Master tables for scientific disciplines other than meteorology
3.5.1
Master Table 10 review and update
A comprehensive report on the Master table 10 was submitted by representative of JCOMM, Ms Hester Viola.

The Master Table 10 was developed many years ago and revised to some degree in 2008 by JCOMM (Hester VIOLA with advice from Robert Keeley).
In 2010, Mr Robert Keeley undertook at thorough review to address the issues highlighted at the 2008 ET DRC meeting. At that meeting there was some discussion about how to develop a process to maintain the Master Table 10 (and other Master Tables in general) and the roles and responsibilities of JCOMM (WMO and IOC/UNESCO).
In her report on the Master Table 10 management and updates, Ms Viola discussed the roles and responsibilities of all parties involved in developing and maintaining Master Table 10 and some of the challenges it involved. She sought feedback from the team on the proposed procedure for maintaining the Master Table and suggested that IOC/UNESCO and JCOMM should develop a validation plan for the Master Table.
The meeting expressed its support for the overall concept of different BUFR Master Tables and agreed to assist JCOMM where necessary to help advance the effort towards a Master Table 10 for oceanography.  This effort would be expected to provide a valuable set of "lessons learned" for the development of additional Master Tables in the future, including possibly for satellite data, atmospheric chemistry and other disciplines.
4.     TRADITIONAL ALPHANUMERIC CODES (TACs)

4.1
Amendments to the aeronautical codes, FM15, FM16 and FM51
Amendment 75 to ICAO Annex 3/WMO Technical Regulations [C.3.1] that were adopted by the ICAO Council on 22 February 2010 and will become applicable on 18 November 2010. Consequently, ICAO proposed amendments to the aeronautical codes, METAR (FM 15), SPECI (FM 16) and TAF (FM 51).

The Secretariat has sent the amendments to participants in this meeting before the meeting for comments.  A minor modification was made, accordingly.

The meeting approved the proposal as Annex to this paragraph.  Noting the possible additional financial burden or operational problems for the implementation of the amendments, the meeting recommended to submit them to the CBS Extraordinary session to be held in November 2010 in Namibia with the date of implementation in November 2011.

In this regard, the meeting strongly recommended that ICAO submit their requirements to WMO as soon as available, not waiting for a meeting of the IPET-DRC, so that the new procedures for the adoption of amendments be possibly used to better satisfy the ICAO time requirements.  In the case of the requirements related to Amendment 75 to ICAO Annex 3, if these requirements were submitted to the IPET-DRC in time for the inclusion of the relevant amendments in the list of amendments, which were submitted in 2009 to WMO Members for adoption between CBS sessions, it would have been possible to invite WMO Members to agree on the date of implementation of the amendments in November 2010.

4.2
Discontinuation of the monthly upper-air CLIMAT TEMP reports
The 62nd session of the Executive Council (EC-LXII) (Geneva, 8 to 18 June 2010) was informed that the 15th session of the Commission for Climatology (CCl-XV) (Antalya, Turkey, 19 - 24 February 2010) decided the provision, dissemination, monitoring and international exchange of the monthly upper-air CLIMAT TEMP reports shall be discontinued with immediate effect after the publication of the resolution in the abridged CCl-XV final report.
The meeting discussed measures that IPET-DRC should take, where appropriate, with respect to;

- FM75 CLIMAT TEMP, e.g. notes similar to those in aeronautical codes,

- B/C35 – Regulations for reporting CLIMAT TEMP and CLIMAT TEMP SHIP and data in TDCF
- migration matrix.

The meeting agreed;

- not to change FM 75 CLIMAT TEMP, FM 76 CLIMAT TEMP SHIP
- to delete B/C35 (by procedures between CBS sessions)
- to move FM75 CLIMAT TEMP, FM 76 CLIMAT TEMP SHIP to the category "Obsolete"
4.3
Past weather reporting in hourly synoptic observation
In Regulations for Reporting Traditional data in TDCF, the time period for reporting past weather is specified in regulations B/C 1.10.1.7.1, B/C 1.10.1.8.1, B/C 5.10.1.7.1, B/C 5.10.1.8.1, B/C 10.8.1.7.1 and B/C 10.8.1.8.1 as follows:
The time period (0 04 024) covered by past weather (1) and past weather (2) shall be expressed as a negative value in hours:

(a) Six hours, for observations at 0000, 0600, 1200, and 1800 UTC;

(b) Three hours for observations at 0300, 0900, 1500, and 2100 UTC;

(c) Two hours for intermediate observations if taken every two hours.

(d) One hour for intermediate observations if taken every hour.
In the TAC Regulations FM 12.2.6.6.1 and to FM 12.2.6.7.1, however, the definition of time period for reporting past weather from hourly synoptic observation is missing:

a) Six hours, for observations at 0000, 0600, 1200, and 1800 UTC;

b) Three hours for observations at 0300, 0900, 1500, and 2100 UTC;

c) Two hours for intermediate observations if taken every two hours.

The negative impact of this shortcoming of the TAC regulations was clearly demonstrated in synoptic data produced by an RAVI country in BUFR, where time period 0 04 024 for past weather at 10 UTC and 11 UTC was reported as -4 and -5, respectively.
Taking into account the fact, Dr Červená proposed to add a new point (d) to FM 12.2.6.6.1 and to FM 12.2.6.7.1 as Annex to this paragraph.  The meeting considered the impact of this amendment and agreed the proposal to be approved by the procedures between CBS sessions. 
4.4
Observation practice in the Manual on Codes

The tenth session of the CBS Management Group (MG) was held in Geneva, Switzerland from 24 to 26 June 2009.  The MG discussed the proposals of the OPAGs for the work plans of the ETs.  The MG invited the chairs of the OPAGs to review the work plans, taking in particular into account the decisions, guidance and requirements from sessions of Executive Council (EC-LXI) and Regional Associations (XIV-RA II, XV-RA IV).
The IPET DRC-II meeting discussed again the task to identify the observation practice elements contained in the Manual on Codes and to pass them to OPAG-IOS for inclusion in observing standards documentation.  The meeting expressed their concern about several aspects of this issue, in particular:

· Reduction of the text of regulations in the Manual on Codes, Volume I.1 would complicate significantly the work of observation experts,

· It is far from obvious to which “observing documentations” this extracted observation practices should be transferred,
· The elimination of observation practices might result in reducing some lines in the Manual.  The extracted text, however, would have to be replaced by hyperlinks that might be even longer than the extracted observation practice in case of several TAC regulations.

5.
MIGRATION TO TABLE DRIVEN CODE FORMS

5.1
Migration status
5.1.1
Result of WWW Monitoring

5.1.1.1 The Secretariat presented a monitoring report on the migration to TDCF based on the following information:
· 
The list of BUFR bulletins included in the catalogue of meteorological bulletins (Volume C1) 
 containing main synoptic observations from fixed land stations with TTA= ISM in the abbreviated heading TTAAii and radio soundings from fixed land stations with TTA= IUK or IUS in the abbreviated heading TTAAii;
· 
The monitoring statistics provided by MTN centres for the exercises of the Integrated WWW monitoring (IWM) and/or Annual Global Monitoring (AGM), and the Special MTN Monitoring (SMM) carried out from 1 to 15 July 2009, October 2009, January 2010 and April 2010.
5.1.1.2 From this monitoring report, the meeting noted that:
· The number of stations, for which BUFR surface data were expected or received, is 1062 out of the 4362 RBSN surface stations; BUFR surface data were expected from 862 stations (ref. Volume C1) and reported as received from 967 stations; the locations of the stations are shown in Figure 1 of the Annex to this paragraph;

· The number of stations, for which BUFR upper-air data were expected or received, is 239 out of the 791 RBSN upper-air stations; BUFR upper-air data were expected from 167 Stations under IUK bulletins and 101 under IUS bulletins (ref. Volume C1), and reported as received from 238 stations; the locations of the stations are shown in Figures 2 and 3 of the Annex to this paragraph.
5.1.1.3 The evolution of the numbers of RBSN stations for which BUFR surface or upper-air reports were included in Volume C1 or received by MTN centre are shown in Annex to this paragraph for the period April 2008 to April 2010. The increase of these numbers during this period is more than 100 per cent with a quasi linear progression for surface reports and a major increase in the beginning of the period for upper-air reports.
5.1.1.4 The meeting stressed the importance of the monitoring reports for the follow-up of the migration and invited the Secretariat to continue coordinating the monitoring exercises and providing analysis of the monitoring reports. The meeting invited the ET-OI to consider extending the monitoring of the availability of data to BUFR CLIMAT, BUFR PILOT, CREX SYNOP and marine BUFR data.
5.1.1.5 The meeting agreed to recommend:
· To invite the focal points for codes and data representation matters to continue reviewing the monitoring information and, if this does not reflects the status of implementation of the national migration plan, to ensure that action is being taken within their countries in order to mitigate the possible deficiencies in the insertion of BUFR bulletins into the GTS;

· To invite the RTH focal points:

· To continue reviewing the monitoring information,

· To take action to ensure that the BUFR bulletins are distributed on the GTS and that Volume C1 is updated,

· To ensure that their RTHS provide monitoring results for the monitoring exercises organised by the Secretariat, in particular the IWM, and post the monitoring results on the WMO server as soon as possible after the end of the monitoring period.

· To invite the Secretariat to make available monitoring reports on the migration as soon as possible after the end of the monitoring period.
5.1.2
Status of the national plans for the migration to TDCF and step-by-

step migration by zone

5.1.2.1 Through the WMO letter OBS/DRM/TDCF (PR-6461) dated 17 November 2009 (see http://www.wmo.int/pages/prog/www/WMOCodes/MigrationInfoDocum.html), the WMO Members were invited:
· To provide information on the national migration plan of their country, in particular to provide/confirm the dates at which your country was or will be in a position to send and receive data in TDCF and stop needing receiving data in TAC for national purposes; 

· To inform the Secretariat on any difficulties that their country could experience in meeting the deadline of November 2010 to complete the migration of the data category 1 (SYNOP, TEMP, PILOT and CLIMAT).
.
5.1.2.2 The Secretariat received information from 57 countries. In addition to these 57 countries listed, in 2008 nine countries provided information on the national migration plan of their country, in particular on the dates at which their country was or will be in a position to send and receive data in TDCF and stop receiving data in TAC. Out of 66 countries (see also annex to this paragraph):
· 46 countries (70 per cent)  were or will be in a position to send and receive data in TDCF, and 42 countries (64 per cent) will  be in a position to stop receiving data in TAC before 11/2010;
· 20 countries (30 per cent) will in a position to send and receive data in TDCF and stop needing receiving data in TAC for national purposes after 11/2010 or at a date not yet defined, or needed external assistance for the migration.
5.1.2.3 Eleven countries expressed the need for assistance for the migration: Bangladesh, Bosnia and Herzegovina, Cyprus, Lao PDR, Mauritius, Mongolia, Nigeria, Portugal, Sudan, United Republic of Tanzania and Uzbekistan. Advices on the possible assistance were provided by the Inter-Programme Expert Team on Data Representation and Codes. RTHs provided the following information on assistance that they could offer:
· RTH Brasilia can compile new bulletins and produce BUFR messages automatically. This capability allows RTH Brasilia to help other countries in the Region to convert their bulletins from TAC to BUFR, if necessary;
· Operating RTH Beijing, CMA keeps in contact with other WMO Members in its zone of responsibility and will endeavour to provide technical assistance and guide to them if required;
· RTH Prague will provide, upon request, a TDCF to TAC conversion facility for an NMHS unable to decode/process TDCF;
· RTH Wellington will continue to provide a TAC – TDCF conversion facility for associated NMHS who are unable to produce or decode TDCF.
5.1.2.4 The meeting recommended to urge the focal points for codes and data representation matters to provide or update the information on the national plans for the migration to TDCF.
5.1.3
Data issued from Data Collection Platforms (DCPs)

5.1.3.1 The question of migration of SYNOP data issued from DCPs was raised at the Joint fourth meeting of RARS Implementation Group and IGGDS Implementation Group (Geneva, Switzerland, 22 - 24 March 2010). The joint meeting noted that, in the case of DCPs in remote areas (e.g. buoys), upgrading the DCP for TDCF can be unpractical (very expensive or unfeasible) and raised the question of how to make the TAC-TDCF conversion of DCP messages after the collection by the satellite and before their injection into GTS.  The joint meeting felt this issue should be discussed by other CBS Expert Teams. The meeting noted that satellite operators (EUMETSAT and USA) are planning to encode DCP data into BUFR before their insertion into the GTS. The meeting stressed the importance of  ensuring the quality control of the data in accordance with the following procedures 
:
a.
In principle, DCP data collected by satellite operators should be sent back to the DCP operators before international exchange,

b.
Quality control of DCP data should be done by DCP operators,

c.
Quality controlled DCP data should be injected into GTS in cooperation with GTS centres concerned.

5.1.3.2 The meeting invited the ET-OI to further consider the exchange of the DCP data in TDCF on the GTS.
5.1.4
Information provided by members of the IPET-DRC

5.1.4.1 The meeting was informed of training activities within South and East Africa, in particular with the support of SADCC and the Tanzanian Meteorological Agency. There are many challenges which the Member countries still face in the implementation process. Some of the key issues are:
· Only SYNOP Message has been handled comfortably; TEMP and CLIMAT need time to be handled carefully with much understanding.

· Some Member countries have not managed to up-date the Message Switching System (MSS), thus unable to give the expected results outputs: very few African Countries do appear in the monitoring reports.
5.1.4.2 In view of the fact that SADC Meteorology Project has started to support members of SADC to conduct a training seminar aiming at members understand the issue of migration, the meeting recommended to support the organisation of the training activity, for example by supporting the participation of experts from the IPET-DRC or advanced Centres. With a view to making it possible to exchange the TDCF bulletins on the GTS, the meeting recommended that the required update of the MSS be considered with the highest priority with appropriate support, for example from the WMO Voluntary Cooperation Programme.
5.1.4.3 In Region II, the Theme Leader of Data Representation and Metadata provided assistance to several Member countries in Region II for the development of their national migration plan. Using the IWM and SMM reports, the Theme leader monitored the availability of TAC and TDCF reports and bulletins issued from Region II. The monitoring reports show that there was no significant progress in the migration in Region II during the last two years. The meeting noted with appreciation that RTH New Delhi will facilitate the TAC-TDCF conversion for its area of responsibility.
5.1.4.4 China has inserted the BUFR SYNOP and TEMP bulletins into the GTS since August 2008 and planned to insert BUFR PILOT bulletins into the GTS in November 2010.  The meeting recognized the need for a new entry in Common Code Table C-2 for Chinese 1680 MHz radiosonde system and suggest China to submit a respective proposal.
5.1.4.5 The status of the migration to TDCF in Region III was discussed during the a meeting of the Working Group on Implementation and Planning of the World Weather Watch in Region III held in Asuncion, Paraguay, from 19 to 23 April 2010. The meeting noted the low level of awareness of the problem in Region III. Information on the rationales for the migration, the time schedule and the consequences was provided to the participants with a view to speeding up the development of national migration plans within their own countries.

5.1.4.6 In Region IV, USA planned a transition period during which U.S. TAC observations would be converted to BUFR for insertion onto the GTS. The transition period would tentatively begin in October 2011 for Category 1 data and conclude for all data types in October 2015.  During this time, a simultaneous effort would be made to begin transitioning all U.S. observing systems and users to the direct use of BUFR.

5.1.4.7 Canada envisions putting BUFR TEMP data on the GTS by the end of 2010, alongside traditional TEMP bulletins. Being able to receive and process BUFR TEMP/PILOT data in place of the traditional alphanumeric data is more challenging and this will require assuring that national data display applications and NWP data assimilation system at CMC have the required capacity, and this exercise could be expected to conclude in 2011.  SYNOP data production in BUFR is being addressed, but it will take longer than TEMP data to reach operational production. The data must be converted to BUFR SYNOP from a variety of domestic sources.  A software framework for doing so is being developed. With regard to reception and processing of SYNOP data in BUFR, from domestic or international sources: the capacity to do so at the complete exclusion of the traditional alphanumeric synoptic data forms remains to be developed. Resourced plans exist to do so.  A timeline to November 2012 would appear reasonable for SYNOP migration in Canada.

5.1.4.8 Canada and USA proposed that a MTDCF regional plan be developed for the whole of RA IV, understanding that most other countries in RA IV are looking to the USA and Canada to lead the migration effort on behalf of the entire Region. 

5.1.4.9 As was announced a year ago, Environment Canada released a BUFR library named libECBUFR, as open-source, under the LGPL license.  Some NMHSs, most notably Brazil’s INMET, have expressed an interest in using libECBUFR.  A new feature worth mentioning is that facilities for multilingual usage have been added in the last year. English and French are currently supported, and Canada would accept translation files in other languages.

5.1.4.10 The RA VI Management Group endorsed the establishment of a Task Team on Regional Migration to TDCF (TT-MTDCF) under the Technology Development and Implementation Working Group. The RA VI Rapporteur (Chair of TT-MTDCF) closely followed the migration process in RA VI and responded to questions/requirements expressed by RA VI countries, in particular testing BUFR messages from NMHSs. 
5.1.4.11 There are already 20 countries/territories of RA VI producing at least one type of Category 1 data in BUFR (Belgium, Czech Republic, Denmark and Faroe Islands, France, Germany, Greece, Greenland, Hungary, Ireland, Israel, Italy, Jordan, Netherlands, Norway, Serbia, Sweden, Switzerland, The Former Yugoslav Republic of Macedonia, Turkey, United Kingdom of Great Britain and Northern Ireland); the underlined countries are producing all types of Category 1 data in BUFR. Moreover, some of the BUFR samples, received for testing e.g. from Romania, are practically ready to be distributed over the GTS.

5.1.4.12 RA VI Members were recommended to use TM 309052 for the representation and distribution of sounding data with the recommended resolution of 2 seconds. The meeting agreed to draw the attention of the ET-OI on its recommendation (see paragraph 3.4.1) that if high resolution data are reported, only one BUFR message should be sent when the 100 hPa level is reached and only one BUFR message shall be produced when the sounding is completed, provided that all standard and significant levels are properly identified in compliance with the relevant B/C 25 Regulations. With a view to monitoring the progress in the presentation of the sounding data with high resolution, the meeting invited the ET-OI to consider recommending the inclusion of information on the template used to present the sounding data, such as the resolution, in the column “remarks of the Volume C1 for each relevant bulletin.
5.1.4.13 Russian Federation was developing a national migration plan with a view to migrating, in a first step, surface data as soon as possible, and, in a second step, upper-air data.  Russian Federation will provide assistance to other countries of the Commonwealth of Independent States (CIS) within the framework of the cooperation programs of the CIS Interstate Council for Hydrometeorology.
5.2
Request from the CBS MG-XI on MTDCF

5.2.1
The eleventh session of the CBS Management Group (MG-XI) (Geneva, 17 - 19 March 2010) noted that WMO Members were experiencing difficulties in meeting the deadline of November 2010 to complete the migration of the data category 1 (SYNOP, TEMP, PILOT and CLIMAT) in accordance with the migration plan. The MG also noted that some RTHs had already offered to assist other countries in the migration to TDCF and agreed to encourage all RTHs to facilitate the migration to TDCF, in particular, by assisting countries in their zone of responsibility.
5.2.2
Noting the difficulties met by WMO Members in meeting the deadline of November 2010, the sixty-second session of Executive Council (EC-LVII) (Geneva, June 2010) invited CBS to consider measures with a view to ensuring that all WMO Members continue accessing the observational data available on the GTS in the appropriate format as well as to facilitate and foster the migration from TAC to TDCF.
5.2.3
As requested by the MG-XI and in view of discussion by the EC, the Secretariat has sent a letter to WMO Members on 21 July 2010,
urging

· Those Members not yet having developed or implemented their national migration plan to do so;
inviting

· Those Members having developed and/or implemented their national migration plan to assist other Members to do so, and to continue exchanging TAC and TDCF data in parallel when needed to ensure that all WMO Members continue accessing the observational data available on the GTS in the format they can use, waiting for further recommendation of CBS and decision by WMO Congress or EC on this question;

· To provide or continue providing updates of the national plan of your country for the migration to TDCF to the Secretariat, in particular updates concerning  the dates at which your country will be in a position to send and receive data in TDCF and stop needing receiving data in TAC for national purposes;
· To provide the Secretariat with any further information on the possibility for the Member countries to assist WMO Member countries in the migration to TDCF, in particular if a Member country operates an RTH;
· To update as required the list of national focal points for codes and data representation matters, including the migration to TDCF (see http://www.wmo.int/pages/prog/www/Documents/ FocalPoints-Migration.doc).

Migration matrix

5.2.4
The consensus of the meeting was that the target dates in the original migration matrix should not be extended, because to do so would detract from the urgency of the migration and convey a sense that these dates, and indeed the migration itself, were not to be taken seriously.  It would also be unfair to the WMO member states which made the effort to adhere to the original target dates.  However, to acknowledge the reality that many WMO member states will not meet the original target dates for Category 1 data, the meeting agreed that dual dissemination of TAC and BUFR could, if needed, continue past the original target dates and agreed to add the deadline of November 2014 to stop dual dissemination of Category 1 TAC and BUFR data.  The meeting also agreed to add the deadline of November 2014 to stop dual dissemination of Category 4 TAC and BUFR data in the same manner as Category 1, as a logical consequence. The meeting recommended amending the migration matrix as given in the Annex to this paragraph.
5.2.5
Regarding the marine data, the meeting noted that so far the BUOY and TESAC have begun migration, as well as TRACKOB and BATHY.  For other message types (e.g. SHIP, TEMP SHIP etc), the meeting was informed that validation of all these types will begin in mid 2011.
5.3
Encoder software for BUFR/CREX available for MTDCF 
The meeting was informed of availability of encoder/decoder for the migration to TDCF developed by advanced centres free of charge for WMO Members, and invited to update the information included in the table;


http://www.wmo.int/pages/prog/www/WMOCodes/Software_encoder_decoder.doc

and also attached as Annex to this paragraph.

The meeting noted that a survey could be conducted to focal points for codes and data representation matters on software for migration operationally available, if needed.

At the last meeting of IPET-DRC (Geneva, 15 - 18 September 2009), an issue of erroneous BUFR messages, which were rejected from the WWW monitoring statistics, was reported. By and large, the meeting was supportive to take appropriate measures for confirming validity of format of BUFR reports.
Errors in BUFR reports can be categorised into three types.


Type A - Architecture level

Erroneous basic information to define architecture of a BUFR report, such as length of a BUFR report and each section, flag for existence of optional section, and replication factors, which are critical to decode a BUFR report


Type B - Attribute level

Erroneous attributes, in other words, "metadata", of observed or forecasted values, such as station ID and vertical levels of upper-air observations


Type C - Conversion level

Erroneous observed or forecasted values by incorrect algorithm or reference tables for conversion, such as tables of cloud type (0 20 012) and present weather (0 20 003), into which several TAC tables are combined

Type A errors are detected by decoders, because such reports cannot be decoded correctly.  Detection of type B errors needs advanced decoders, in which error detecting systems are incorporated.  However it would be impossible to detect all the errors on this level even by advanced decoders without information on meteorological validity.

BUFR needs conversions from observed or forecasted values to values in binary representation.  It is difficult to detect type C errors of some elements by decoders.  Quality monitoring with NWP models would be effective instead.

As discussed at the last meeting, comparison between original data and encoded BUFR reports would be simple and effective for the validity confirmation.  In view of limited resources available for this activity, validity of BUFR reports in category 1 should be confirmed at first.
The Secretariat invited participants to volunteer to select original TAC reports to be converted to BUFR (at least one centre) and to decode BUFR reports converted from TAC (at least two centres). However, there were many arguments on this initiative such as;

- software developer should do it

- data should be checked before release

The meeting stressed that it was important for originators of BUFR data converted from TAC, that these originators would check as much as possible for data conversion errors as well as structural errors in the BUFR messages prior to insertion of these messages onto the GTS.  However, the meeting recognized that originating centres might not be able to detect certain types of errors, so it would be necessary for receiving centres and other end users to carefully perform their own validation of these converted BUFR messages during the dual dissemination period, while the original corresponding TAC data would still be available. It was also noted that monitoring exercises for SYNOP and TEMP migration were currently being performed under the sponsorship of the WMO Secretariat.
6.
MANUAL ON CODES

6.1
Electronic publication of the Manual on Codes, including database

The Secretariat presented the current situation on electronic publication of the Manual on Codes as follows.

In order to facilitate access to reference information required for World Weather Watch operations, the fifteenth Congress (Cg-XV) reaffirmed that the Manual on Codes (WMO-No. 306) should be posted on the WMO server (see 3.1.4.4 in the report of Cg-XV).

Cg-XV took note the report of the 2007 Meeting of Presidents of Technical Commissions, which recommended that, instead of issuing supplements to publications, WMO issued updated versions of these publications electronically, provided this solution is cost effective.
In accordance with the above, the Secretariat published the 2009 edition of the Manual on Codes, Volume I.1 and I.2, and has provided them through the WMO web site (http://www.wmo.int/pages/prog/www/WMOCodes.html) and in CD-ROM.

As briefly informed at the last meeting of IPET-DRC (Geneva, 15 - 18 September 2009), the Secretariat has been developing database of tables of Table Driven Code Forms (TDCF), i.e. GRIB edition 2, BUFR and CREX in view of growing demand of the tables for computer processing.  On 8 April 2010, the Secretariat released preliminary electronic tables of BUFR and CREX exported from the database in txt, xml and doc forms to the focal points for codes and data representation matters, following detailed check by experts.

The expected publication of the Manual on Codes, Volume I.2 will incorporate tables of TDCFs in the database for efficiency and convenience. The Secretariat therefore drafted the Manual on Codes, Volume I.2 mainly in doc form that incorporates tables exported from the database.

The electronic Manual on Codes, Volume I.2 consists of three levels:


- Level 1:
main body of the Manual


- Level 2:
code bodies with links to tables


- Level 3:
tables


The level 1 consists of basic information, such as administrative information, information on composition of the Manual and technical terms, and also links to each code.

In the Manual, notes to tables will be appended to those for human reading (doc and pdf form) and validation entries will not be included as an official publication.

The Manual on Codes has been available in electronic form (pdf); however, some advantages of new form could be expected as follows;


- Better accessibility to necessary information


- Compatibility with tables of TDCFs for computer processing

- Flexibility of update (each file could be updated as appropriate and distributed from the WMO web site).
6.2
Procedures for amending the Manual on Codes
Procedures for amending the Manual on Codes have been introduced and modified with a view to saving time during the CBS sessions or reducing delays in approval of amendments in addition to the Regulations 9(5) of the WMO General Regulations, which sets down a role of the President of WMO on approval of any recommendation of an association or a commission.
Four types of procedures are available practically to amend the Manual on Codes at present; however, given that the 62nd session of Executive Council (EC-LXII) (Geneva, 8 -18 June 2010) invited CBS to consider extending the procedure for adoption of amendments between CBS sessions to other Manuals, such as the Manuals on the GDPFS and the GTS, it was felt that procedures established for the Manual on Codes could be adjusted, where necessary, so as to form the basis for procedures to amend other Manuals.

The Secretariat explained that users of TDCF have been increasing in accordance with the progress of migration to TDCF. Therefore, the three-step mechanism, in which focal points for codes and data representation matters are not involved, should be limited. Instead, the fast track should be initiated twice a year (if not needed, one could be cancelled) with date of implementation.

The three-step could remain with possible modifications, just in case, for emergency that cannot be covered by fast-track.
The meeting noted the Procedure for adoption of amendments between CBS sessions should be applied to amendments, which do not create an additional financial burden on Members nor pose operational problems (see paragraph 3.5.2.1 of the report of EC-LXII). Consequently, the Procedures for adoption of amendments during CBS sessions basically should be limited to major amendments to the Manual and amendments to the administrative aspects of the Manual.

For validation entries, approval by the president of CBS is required under the current procedures; however, entries for validation could be modified or even withdrawn, when it is inevitable, through validation processes. Furthermore, those entries never proceed to the approval processes for operational (or pre-operational) use, which also requires approval by the president of CBS, unless validations are completed. 
The meeting discuss this feasibility and agreed that validation entries can be allocated by the chair of IPET-DRC, paying attention to practical problems not to be expected and accessibility of validation entries currently available from the WMO web site to be assured.

In accordance with the above, the meeting agreed the revised PROCEDURES FOR AMENDING THE MANUAL ON CODES as Annex to this paragraph.

7.
COLLABORATION WITH OTHER CBS TEAMS

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

7.1.1
CBS tasked the IPET-DRC to review and clarify the WMO data representations, in collaboration with the Inter-Programmed Expert Team on Metadata and data interoperability (IPET-MDI), to ensure efficient and effective implementations, interoperability and consistency with the WMO Metadata Core Profile and with the WMO data model that it is starting to be developed.
7.1.2
The meeting noted the information on the development of standards for WMO data and associated metadata relevant to WIGOS given in the document “WIGOS standardization framework for data and associated metadata” (see IPET-MDI-I/Doc. 4.2(1)). The IPET-MDI invited the Secretariat to continue updating the document “WIGOS standardization framework for data and associated metadata” with a view to fostering the awareness of the development of the standards for data and metadata for the development of the WIGOS.
7.1.3
The meeting noted the following action related to the development of a WMO conceptual model of data representation:
· A test of the transmission on the ICAO aeronautical fixed service (AFTN) of a METAR instance of the three-level Modelling of WMO data products based on BUFR/CREX tables presented in XML was carried out in July 2009.  The second session of the ET-ODR (Paris, November 2009) concluded that XML can be accepted for encoding & exchange OPMET data within the aviation community,
· A Memorandum of Understanding (MoU) between WMO and the Open Geospatial Consortium (OGC) was signed in November 2009. The WMO/OGC MoU is instrumental in providing the mechanism for the co-ordination between the activities carried out by OGC and WMO with a view to developing the use of ISO/OGC standards for the WIS. OGC established two Domain Working Groups (DWG): a Meteorology and Oceans DWG (Meteo DWG) and a Hydrology DWG (Hydrology DWG). OGC and WMO established a WMO-OGC coordination team for the Coordination of OGC and WMO activities.
7.1.4
The meeting noted with appreciation the work done by Mr G. Ross (UK) to convert BUFR to a canonical
 XML. The objective of automatically transforming all BUFR features, inherited features, discriminated features, association, attributes and coverages into ISO/OGC feature catalogues, is difficult to achieve at present. Instead the canonical XML should be developed and used to identify features required in restricted feature catalogues for individual communities, such as for Aviation, for Hydrology or for particular public requirements such as INSPIRE. Further work will be needed for particular implementations, but using a canonical XML it would be possible to define formal definitions of community feature catalogues using W3C and ISO standards which would allow the different catalogues to be maintained in line with the WMO BUFR maintenance process.

7.1.5
The meeting noted the information provided to the twentieth meeting of the ICAO Meteorology Group of the EANPG (Paris, 6 - 10 September 2010) (METG) concerning the migration towards table-driven data representation, and in particular the following intermediate milestones (completion dates and the responsible organization in brackets) that were considered necessary for:
· CBS IPET-MDI to undertake further tests using various models, including the weather information exchange model (WXXM), and to prepare documentation for the CBS-Ext. (2010) (second half of 2010; WMO); 

· CBS-Ext.(2010) to endorse the XML model(s) for MET data in general, including OPMET, and to agree that WMO be responsible for the future governance and maintenance of these data models (second half of 2010; WMO); 

· WMO Executive Committee to approve the use of the XML model(s) (first half of 2011; WMO); 

· CBS IPET-DRC to begin the maintenance of the data models, ensuring that an appropriate provisions and/or references be included in the Manual on Codes (WMO – No. 306) (second half of 2011; WMO). 

7.1.6
The meeting noted that, at this stage of development of the data models, it was no possible to assess the workload for the maintenance of the data models. Noting that the workload for the maintenance of the Manual on Codes was already very high, the meeting emphasized that the workload for the maintenance of the data models should be strictly limited. For example, with a view to avoiding the duplication of efforts for both the maintenance of the TDCF tables, including associated regulations, and the governance of the WMO data model(s), the meeting stressed the importance to ensure a strong linkage between the BUFR tables and the WMO data model(s) so that the main contribution of the IPET-DRC to the governance of the WMO model(s) remains with the maintenance of the BUFR Tables and associated regulations. The meeting noted that the work done for the development of a three-level Modelling of WMO data products based on TDCF tables and for the conversion of BUFR to a canonical XML showed that it is possible to envisage to derive Data models from the TDCF tables, starting for domains such as Aviation. Therefore the meeting agreed to invite the IPET-MDI to continue working on WMO data model(s) derived from TDCF tables.

7.1.7
With a view to satisfying the requirements of ICAO to use the WXXM model for the representation of OPMET data in XML, the meeting suggested to use the possibility to map
 a WMO data model for the Aviation domain and the WXXM model; such a mapping is facilitated by the use of 19100 series of geographical information standards.
7.2
Collaboration with the Expert Team on WIS-GTS Operation and Implementation (ET-OI)

7.2.1
Corrected and delayed reports in BUFR bulletins

At the CBS-Ext(06), a change to the Manual on the GTS was introduced into the Attachment II-12 (Recommendation 6.2/1 (CBS-Ext.(06)) with effect from 7 November 2007):  

                 "A - for the first bulletin containing only corrected reports." 

to become
                 "A - for the first bulletin containing corrected reports or information." 

The wording of the updated text of Attachment II-12 allows both alternatives, i.e. to include only the corrected reports (subsets) or to include the complete set of reports. The procedure for "NIL reports" is clearly defined in both Manual on Codes and Manual on the GTS. But there are no unambiguous instructions for compilation of BUFR bulletins, containing corrected or delayed reports. Therefore, the meeting invited the ET-OI asked to provide clarification of this issue. 
7.2.2
Specification of CCCC in a bulletin containing converted data (TAC <=> BUFR)
Within the "Step-by-step migration by zones", an RTH would convert TAC to BUFR, (and vice versa) for a country that is not yet able to produce/process data in TDCF. The meeting invited the ET-OI to specify explicitly whether this RTH should produce the converted data in a bulletin with the CCCC of the RTH (or a CCCC designated for the data converted by the RTH) or with the CCCC of the country that produced the original data. 

7.2.3
Inclusion of metadata into a bulletin containing converted data from TAC to BUFR
Within the "Step-by-step migration by zones", an RTH would convert TAC to BUFR for a country that is not yet able to produce data in TDCF. The templates for representation of TAC data in TDCF require the inclusion of relevant metadata. As an optimal solution, the country should provide a complete list of the required entries, including the height of sensors above local ground. If not available, the RTH accomplishing the conversion of TAC data would have to depend on metadata published in Volume A, WMO-No. 9 [3]. It is to be noted, however, that metadata of stations identified as aerodromes “A” in the column Remarks in [3], do not provide information on Height of station above mean sea level (0 07 030), but that HA = “Official altitude of the aerodrome” is included in the column H/HA in [3]. The difference between “Official altitude of the aerodrome” and “Height of station above mean sea level” might be several meters, e.g. HA = 380 m and 0 07 030 = 364.0 m for the station 11518. Taking into account that 0 07 030 is to be reported with precision to tenths of a meter, 0 07 030 should be set to missing in a report from an aerodrome, if only metadata from Volume A are available in the process of conversion of TAC data to TDCF. The meeting invited the ET-OI to recommend that the RTHs accordingly include the relevant metadata when converting TAC to BUFR for a country that is not yet able to produce data in TDCF.

7.2.4

Other requests addressed to the ET-OI are given in the above paragraphs [list of paragraphs to be added after the meeting].
8.     CLOSURE OF THE MEETING

The Meeting was closed at 4:15 on Friday 3 September 2010, noting Dr Elliott and Messrs Pelletier and Ator on behalf of Dr Elliott, had led the meeting with diplomacy and efficiency.
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· ANNEX TO PARAGRAPH 2.1

I.   Status of proposals at the first meeting of IPET-DRC

	Paragraph
	Title
	Validation

(implementation date)

	2.3.2
	Proposal for update to GRIB2 Tables
	(15 Sep. 2010)

	2.3.4
	Coding of synthetic satellite data in GRIB2
	Done

	2.3.7
	Proposal for update to GRIB2 Tables
	(15 Sep. 2010)

	2.3.8
	 Proposal for update to GRIB2 Tables Fire weather products
	Superseded by the Doc 2.3 (3) of this meeting

	2.3.9
	 Proposal for update to GRIB2 Tables Model level
	

	2.3.10
	New GRIB2 table entries for WAFS data
	Done


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

	Paragraph
	Title
	Validation

(Implementation date)

	2.1.6
	New grid definition template for irregular lat/long grid
	Done

	2.1.7
	New templates for Categorical forecast data
	Done

	2.1.8
	New templates for atmospheric aerosols
	Done

	2.1.9 (1)
	New parameters for new meteorological products except for a sign convention for meteorological fluxes
	To be confirmed after meeting

	2.1.10
	Product Definition Template to encode multi component parameters (matrix or vector elements)
	Superseded by the Doc 2.3 (1) of this meeting

	2.1.11
	Grid template for general unstructured grids
	On going

	2.1.12
	New compression method – CCSDS szip
	On going

	2.1.13
	GRIB2 for paleo climate
	On going


(1)  Proposals in the document at the joint meeting are partially implemented. 
· ANNEX TO PARAGRAPH 2.3.1 and 2.3.2

The prognostic variable of a wave model is the distribution of wave energy with respect to frequency and direction, called the "Wave Spectrum".

The spectrum is a statistical quantity representing the average sea state of a certain region within a certain time period. However, this averaging is implicitly assumed and it is not applied in the post-processing of the model. 

In order to reduce the number of degrees of freedom there exists a number of "integrated" parameters that characterize the spectrum. For example, the significant wave height is determined from the spectrum by integrating over all frequencies f (and directions)

Hs = 4 * sqrt(m0), where m0 = integral (f * E(f)) df

Hs approximates the average over the higher third of all waves that might be observed by a ship officer. Similarly, other integrated parameters like the "Mean Wave Period" or the "Maximum Height of an Individual Wave" can be derived (in a more or less complicated way) from the wave spectrum without any averaging in space or time. 

Since wave models are not capable of describing the development of single waves it makes no sense to define a parameter "Height of an Individual Wave".

Thus, using expressions like "maximum" or "mean" in the spectral context is not contradictory to the GRIB2-orthonogality requirement. 

The "Wave Directional Width" is a relative measure (like the relative humidity) and therefore dimensionless.

Add the new entries in Code table 4.2
Product discipline 10:
Oceanographic products, parameter category 0:
Waves

	Number
	Parameter
	Units

	16
	Coefficient of drag with waves
	-

	17
	Friction Velocity
	m s-1

	18
	Wave stress
	N m-2           

	19
	Normalised Wave Stress
	-

	20
	Mean square slope of waves
	-

	21
	U-component surface Stokes drift
	m s-1

	22
	V-component surface Stokes drift
	m s-1

	23
	Period of maximum individual wave height
	s                 

	24
	Maximum individual wave height
	m                 

	25
	Inverse mean wave frequency
	s                 

	26
	Inverse mean frequency of the wind waves
	s                 

	27
	Inverse mean frequency of the total swell
	s                 

	28
	Mean zero-crossing wave period
	s                 

	29
	Mean zero-crossing period of the wind waves
	s                 

	30
	Mean zero-crossing period of the total swell
	s                 

	31
	Wave directional width
	-    

	32
	Directional width of the wind waves
	-

	33
	Directional width of the total swell
	-

	34
	Peak wave period
	s                 

	35
	Peak period of the wind waves
	s                 

	36
	Peak period of the total swell
	s                 

	37
	Altimeter wave height
	m                 

	38
	Altimeter corrected wave height
	m                 

	39
	Altimeter range relative correction
	-    

	40
	10 metre neutral wind speed over waves
	m s-1        

	41
	10 metre wind direction over waves
	degrees           

	42
	Wave energy spectrum
	m2 s radian-1

	43
	Kurtosis of the sea surface elevation due to waves
	-   

	44
	Benjamin-Feir index
	-     

	45
	Spectral peakedness factor
	s-1

	46
	2-dim Spectral Energy Density E(f,θ)
	m² s

	47
	Frequency Spectral Energy Density E(f) = ∫E(f,θ)dθ
	m² s

	48
	Directional Spectral Energy Density E(θ)= ∫E(f,θ)df / m0
	-

	49-254
	Reserved
	

	255
	Missing
	


Product discipline 10:  Oceanographic products, parameter category 4: Sub-surface properties

Number
Parameter

Units

7
Bathymetry

m
Add the new note to the Product discipline 10, parameter category 0 in Code table 4.2

*
Further information concerning the wave parameters can be found in WMO Publication No 702, “Guide to Wave Analysis and Forecasting (http://www.wmo.int/pages/prog/amp/mmop/documents/WMO%20No%20702/WMO702.pdf)
· ANNEX TO PARAGRAPH 2.3.3
Add the new parameter category to Code table 4.1:

Product Discipline 2:
Land surface products

Category
Description

     4

Fire weather products

Add the new parameters to Code Table 4.2:

Product discipline 0:
Meteorological products, parameter category 19:
Physical atmospheric properties

26

Convective outlook


Code table 4.224

Product Discipline 2:
Land surface products,
parameter category 4:
Fire weather products

0
Fire outlook
Code table 4.224

1
Fire outlook due to dry thunderstorm
Code table 4.224

Add the new Code table 4.224:

Code table 4.224 – Categorical outlook

Code figure
Meaning

    0

No risk area

    1

Reserved

    2

General thunderstorm risk area

    3

Reserved

    4

Slight risk area

    5

Reserved

    6

Moderate risk area

    7

Reserved

    8

High risk area

  9-10

Reserved

   11

Dry thunderstorm (dry lightning) risk area

 12-13

Reserved

   14

Critical risk area

 15-17

Reserved

   18

Extremely critical risk area

19-254

Reserved

  255

Missing

· ANNEX TO PARAGRAPH 2.3.5

See Annex to paragraph 2.3.9
· ANNEX TO PARAGRAPH 2.3.6

Add the new entries in GRIB2 Code table 4.2

Product Discipline 10 (Oceanographic products)

Parameter Category 4 (Sub-surface properties)

	Number
	Parameter
	Units

	4
	Ocean vertical heat diffusivity
	m2 s-1

	5
	Ocean vertical salt diffusivity
	m2 s-1

	6
	Ocean vertical momentum diffusivity
	m2 s-1


· ANNEX TO PARAGRAPH 2.3.7

Add the new entry in GRIB2 Code table 4.2

Product Discipline 10 (Oceanographic products)

Parameter Category 2 (Ice)

	Number
	Parameter
	Units

	9
	Ice internal pressure
	Pa * m


Ice internal pressure or stress (Pa * m) is the integrated pressure across the vertical thickness of a layer of ice. It is produced when concentrated ice reacts to external forces such as wind and ocean currents. There is a maximum internal pressure that a given layer of ice can withstand, depending on the ice layer’s mechanical resistance. Ice internal pressure can be represented as a bi-dimensional horizontal vector.  For our purposes, only the module of the vector is required.
Add the note to Code table 4.5
Note:
(1)
Ice internal pressure or stress (Pa * m) is the integrated pressure across the vertical thickness of a layer of ice. It is produced when concentrated ice reacts to external forces such as wind and ocean currents.
· ANNEX TO PARAGRAPH 2.3.8

Add the new entry in GRIB2 Code table 4.2

Product Discipline 0 (Meteorological products)

Parameter Category 7 (Thermodynamic Stability Indices)

	Number
	Parameter
	Units

	15
	Updraft helicity
	m2 s-2


· ANNEX TO PARAGRAPH 2.3.9

All changes listed below are highlighted in red (Changes for validation or having pre-operational status are highlighted in yellow.)

Add the new entries and the Notes to Code table 4.5)

	Code table 4.5 – Fixed surface types and units
	

	Code figure
	Meaning
	Unit

	0
	Reserved
	–

	1
	Ground or water surface
	–

	2
	Cloud base level
	–

	3
	Level of cloud tops
	–

	4
	Level of 0°C isotherm
	–

	5
	Level of adiabatic condensation lifted from the surface
	–

	6
	Maximum wind level
	–

	7
	Tropopause
	–

	8
	Nominal top of atmosphere
	–

	9
	Sea bottom
	–

	10
	Entire atmosphere
	–

	11
	Cumulonimbus (CB) base
	m

	12
	Cumulonimbus (CB) top
	m

	13–19
	Reserved
	

	20
	Isothermal level
	K

	21–99
	Reserved
	

	100
	Isobaric surface
	Pa

	101
	Mean sea level
	

	102
	Specific altitude above mean sea level
	m

	103
	Specified height level above ground
	m

	104
	Sigma level
	“sigma” value

	105
	Hybrid level
	–

	106
	Depth below land surface
	m

	107
	Isentropic (theta) level
	K

	108
	Level at specified pressure difference from ground to level
	Pa

	109
	Potential vorticity surface
	K m2 kg–1 s–1

	110
	 Reserved
	

	111
	 Eta level *
	–

	112
	 Reserved
	

	113
	   Logarithmic hybrid coordinate
	–

	114-116
	Reserved
	

	117
	Mixed layer depth
	m

	  118
	Hybrid height level
	-

	  119
	Hybrid pressure level
	-

	  120
	Pressure Thickness
	Pa

	121–149
	Reserved
	

	150
	Generalized vertical height coordinate (4)
	

	151-159
	Reserved
	

	160
	Depth below sea level
	m

	161–191
	Reserved
	

	192–254
	Reserved for local use
	

	255
	Missing
	


Note:

(2)
Hybrid height level (Code figure 118) can be defined as:


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


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

(3)
Hybrid pressure level, for which code figure 119 shall be used instead of 105, can be defined as:


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


      (k=1,...,NLevels; sp=surface pressure; p(k)=pressure at level k)                                                 -preoperational
(4)
Hybrid log-pressure level (Code figure 113) can be defined as:
     log (pi) = ai * log (Psfc)  + bi
     (i=1, …, Nlevels); Psfc = surface pressure ;  log (pi) = natural logarithm of pressure at level i)
(5)
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 meters (see Notes for Section 4), i.e. this GRIB message will contain the field with discipline=0, category=3, parameter=6 (Geometric height).

Modify the Contents of the Section 4 and add the Note (4) to the Section
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 Note 1 and 4)
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:

(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 N additional information (each 4 octets long), 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 additional optional information are local use vertical grid definitions:

[xx+1] – [xx+4]
Number of vertical levels (NLEV)

[xx+5] – [xx+8]
Identification number of 3D vertical grid GRIB2 message (NGRID) 

                               (defined by originating centre)

[xx+9] – [xx+4*N]  Local use definitions (optional)   

Modify and add to the “Guide to GRIB2” (Chapter 3.2, page 73ff)
(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 file 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
38
This Section is 38 octets long

5
108
4
This is Section 4

6-7
109-110
2
No vertical coordinate pairs follow after the template but 2 




numbers with vertical grid information
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

35-36
138-139
61
The vertical grid GRIB2 file contains 61 levels (NL)

37-38
140-141
13
Grid identification number of 3D vertical GRIB2 message 





(NGRID); defined by originating centre

The corresponding 3D vertical grid GRIB2 file provided by grid number NGRID=13 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
2
No vertical coordinate pairs follow after the template but 2 




numbers with vertical grid information
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
not defined

30
133
1
not defined

31-34
134-137
1
not defined

35-36
138-139
61
The vertical grid GRIB2 file contains 61 levels (NL)

37-38
140-141
13
Grid identification number of 3D vertical GRIB2 message 





(NGRID)

· ANNEX TO PARAGRAPH 2.3.10

Add the new entries and the Note (2) to Code table 4.7

7      Interquartile range

8      Minimum of all ensemble members

9      Maximum of all ensemble members

Note:

(2) It should be noted that the reference for "minimum of all ensemble members" and "maximum of all ensemble members" is the set of ensemble members and not a time interval and should not be confused with the max. and min. described by PDT 4.8.

· ANNEX TO PARAGRAPH 2.3.12
The proposed solution below introduces

· a set of new parameter numbers in Code Table 4.2 for Product discipline 0 / category 18
· new entries in Code table 4.230 (Common Table C-14) for radioactive isotopes

To illustrate the proposed usage we add an example (Template 4.40) for element coding.

a. Add the new entries in Code Table 4.1 (in red)
Product Discipline 0:
Meteorological products, 
parameter category 18:
Nuclear/radiology
Number

Parameter





Units


0

Air concentration of Caesium 137 



Bq m-3

1

Air concentration of Iodine 131 



Bq m-3

2
Air concentration of radioactive pollutant


Bq m-3

3
Ground deposition of Caesium 137



Bq m-2

4
Ground deposition of Iodine 131



Bq m-2

5
Ground deposition of radioactive pollutant


Bq m-2

6
Time-integrated air concentration of caesium pollutant*
Bq s m-3


7
Time-integrated air concentration of iodine pollutant*
Bq s m-3

8
Time-integrated air concentration of radioactive pollutant*
Bq s m-3

9

Reserved


10               Air concentration





Bq m-3

  
11
Wet deposition





Bq m-2
 
12
Dry deposition






Bq m-2

  
13

Total deposition (wet + dry)




Bq m-2

  
14-191
Reserved


192-254
Reserved for local use


   255

Missing

Note: * Parameter deprecated - See Regulation 92.6.2 and use another parameter instead.

Parameters from 10 onwards may be used in combination with Product definition templates 4.40 – 4.43 and Common Code table C-14 (Code table 4.230) to represent any type of radioisotope.
b. Add the new entries in Common Code table C-14 (in red)
To keep in mind, constituents are arranged in the following code number sections for ordering and expansion reasons:

1-9999 : inorganic molecules

10000-19999: organic molecules with C, H, O, N, S

20000-29999: organic molecules with Cl, F, I

30000-59999: undefined (potentially of use for isotopes)

60000-65535: chemical families and group tracers, special diagnostic tracers

The new entries for radioisotopes start with 30000. The list of isotopes is put in red from 30010-30294. The numbering may be different in order to allow more entries or if other ordering criteria are wanted.
Common Code table C-14: Atmospheric chemical or physical constituent type

	Code figure
	Meaning
	Chemical formula

	0
	Air
	--

	1
	Water vapour
	H2O

	2
	Atomic oxygen
	O

	3
	Ozone
	O3

	4
	Molecular hydrogen
	H

	5
	Hydroxyl radical
	OH

	6
	Hydroperoxyl radical
	HO2

	7
	Hydrogen peroxide
	H2O2

	8
	Atomic nitrogen
	N

	9
	Ammonia
	NH3

	10
	Ammonium
	NH4+

	11
	Nitrogen monoxide
	NO

	12
	Nitrogen dioxide
	NO2

	13
	Nitrate radical
	NO3

	14
	Nitrous oxide
	N2O

	15
	Dinitrogen pentoxide
	N2O5

	16
	Nitrous acid
	HONO

	17
	Nitric acid
	HNO3

	18
	Peroxynitric acid
	HO2NO2

	19
	Carbon monoxide 
	CO

	20
	Carbon  dioxide
	CO2

	21
	Sulphur dioxide
	SO2

	22
	Sulphate
	SO42-

	23
	Radon
	Rn

	24
	Elemental mercury
	Hg(0)

	25
	Divalent mercury
	Hg2+

	26
	Atomic chlorine
	Cl

	27
	Chlorine monoxide
	ClO

	28
	Dichlorine peroxide
	Cl2O2

	29
	Hypochlorous acid
	HClO

	30
	Chlorine nitrate
	ClONO2

	31
	Chlorine dioxide
	ClO2

	32
	Atomic bromine
	Br

	33
	Bromine monoxide
	BrO

	34
	Bromine chloride
	BrCl

	35
	Hydrogen bromide
	HBr

	36
	Hypobromous acid
	HBrO

	37
	Bromine nitrate
	BrONO2

	38-9999
	Reserved
	

	10000
	Methane
	CH4

	10001
	Methyl peroxy radical
	CH3O2

	10002
	Methyl hydroperoxide
	CH3O2H

	10003
	Formaldehyde (= Methanal)
	CH2O

	10004
	Methanol
	CH3OH

	10005
	Formic acid
	CH3OOH

	10006
	Hydrogen Cyanide
	HCN

	10007
	Aceto nitrile
	CH3CN

	10008
	Ethane
	C2H6

	10009
	Ethene (= Ethylene)
	C2H4

	10010
	Ethyne (= Acetylene)
	C2H2

	10011
	Ethanol
	C2H5OH

	10012
	Acetic acid
	C2H5OOH

	10013
	Peroxyacetyl nitrate
	CH3C(O)OONO2

	10014
	Propane
	C3H8

	10015
	Propene
	C3H6

	10016
	Butanes
	C4H10

	10017
	Isoprene
	C5H10

	10018
	Alpha pinene
	C10H16

	10019
	Beta pinene
	C10H16

	10020
	Limonene
	C10H16

	10021
	Benzene
	C6H6

	10022
	Toluene
	C7H8

	10023
	Xylene
	C8H10

	10024-10499
	reserved for other simple organic molecules (e.g. higher aldehydes, alcohols, peroxides,…)
	

	10500
	Dimethyl sulphide
	CH3SCH3 (DMS)

	10501-20000
	Reserved
	

	20001
	Hydrogen chloride
	

	20002
	CFC-11
	

	20003
	CFC-12
	

	20004
	CFC-113
	

	20005
	CFC-113a
	

	20006
	CFC-114
	

	20007
	CFC-115
	

	20008
	HCFC-22
	

	20009
	HCFC-141b
	

	20010
	HCFC-142b
	

	20011
	Halon-1202
	

	20012
	Halon-1211
	

	20013
	Halon-1301
	

	20014
	Halon-2402
	

	20015
	Methyl chloride (HCC-40)
	

	20016
	Carbon tetrachloride (HCC-10)
	

	20017
	HCC-140a
	CH3CCl3

	20018
	Methyl bromide (HBC-40B1)
	

	20019
	Hexachlorocyclohexane (HCH)
	

	20020
	Alpha hexachlorocyclohexane
	

	20021
	Hexachlorobiphenyl (PCB-153)
	

	20022-29999
	Reserved
	

	
	
	

	30000
	Radioactive pollutant (tracer, defined by originating centre)
	

	30001 - 30009
	Reserved
	

	30010
	Hydrogen
	H-3 

	30011
	Hydrogen organic bounded
	H-3o

	30012
	Hydrogen inorganic
	H-3a 

	30013
	Beryllium 7
	Be-7 

	30014
	Beryllium 10
	Be-10 

	30015
	Carbon 14
	C-14 

	30016
	Carbon 14 CO2
	C-14CO2 

	30017
	Carbon 14 other gases
	C-14og

	30018
	Nitrogen 13
	N-13 

	30019
	Nitrogen 16
	N-16 

	30020
	Fluorine 18
	F-18

	30021
	Sodium 22
	Na-22 

	30022
	Phosphate 32
	P-32 

	30023
	Phosphate 33
	P-33

	30024
	Sulfur 35
	S-35

	30025
	Chlorine 36
	Cl-36

	30026
	Potassium 40
	K-40 

	30027
	Argon 41
	Ar-41 

	30028
	Calcium 41
	Ca-41

	30029
	Calcium 45
	Ca-45

	30030
	Titanium 44
	Ti-44

	30031
	Scandium 46
	Sc-46 

	30032
	Vanadium 48
	V-48

	30033
	Vanadium 49
	V-49

	30034
	Chrome 51
	Cr-51 

	30035
	Manganese 52
	Mn-52

	30036
	Manganese 54
	Mn-54 

	30037
	Iron 55
	Fe-55 

	30038
	Iron 59
	Fe-59

	30039
	Cobalt 56
	Co-56

	30040
	Cobalt 57
	Co-57 

	30041
	Cobalt 58
	Co-58

	30042
	Cobalt 60
	Co-60

	30043
	Nickel 59
	Ni-59

	30044
	Nickel 63
	Ni-63 

	30045
	Zinc 65
	Zn-65 

	30046
	Gallium 67
	Ga-67

	30047
	Gallium 68
	Ga-68

	30048
	Germanium 68
	Ge-68

	30049
	Germanium 69
	Ge-69

	30050
	Arsenic 73
	As-73

	30051
	Selenium 75
	Se-75 

	30052
	Selenium 79
	Se-79

	30053
	Rubidium 81
	Rb-81

	30054
	Rubidium 83
	Rb-83

	30055
	Rubidium 84
	Rb-84

	30056
	Rubidium 86
	Rb-86

	30057
	Rubidium 87
	Rb-87

	30058
	Rubidium 88
	Rb-88

	30059
	Krypton 85
	Kr-85 

	30060
	Krypton 85 metastable
	Kr-85m

	30061
	Krypton 87
	Kr-87

	30062
	Krypton 88
	Kr-88

	30063
	Krypton 89
	Kr-89

	30064
	Strontium 85
	Sr-85 

	30065
	Strontium 89
	Sr-89

	30066
	Strontium 89/90
	Sr-8990 

	30067
	Strontium 90
	Sr-90

	30068
	Strontium 91
	Sr-91

	30069
	Strontium 92
	Sr-92

	30070
	Yttrium 87
	Y-87 

	30071
	Yttrium 88
	Y-88

	30072
	Yttrium 90
	Y-90

	30073
	Yttrium 91
	Y-91

	30074
	Yttrium 91 metastable
	Y-91m

	30075
	Yttrium 92
	Y-92

	30076
	Yttrium 93
	Y-93

	30077
	Zirconium 89
	Zr-89 

	30078
	Zirconium 93
	Zr-93

	30079
	Zirconium 95
	Zr-95

	30080
	Zirconium 97
	Zr-97

	30081
	Niobium 93 metastable
	Nb-93m 

	30082
	Niobium 94
	Nb-94

	30083
	Niobium 95
	Nb-95

	30084
	Niobium 95 metastable
	Nb-95m

	30085
	Niobium 97
	Nb-97

	30086
	Niobium 97 metastable
	Nb-97m

	30087
	Molybdenum 93
	Mo-93 

	30088
	Molybdenum 99
	Mo-99

	30089
	Technetium 95 metastable
	Tc-95m 

	30090
	Technetium 96
	Tc-96

	30091
	Technetium 99
	Tc-99

	30092
	Technetium 99 metastable
	Tc-99m

	30093
	Rhodium 99
	Rh-99

	30094
	Rhodium 101
	Rh-101

	30095
	Rhodium 102 metastable
	Rh-102m

	30096
	Rhodium 103 metastable
	Rh-103m

	30097
	Rhodium 105
	Rh-105

	30098
	Rhodium 106
	Rh-106

	30099
	Palladium 100
	Pd-100

	30100
	Palladium 103
	Pd-103

	30101
	Palladium 107
	Pd-107

	30102
	Ruthenium 103
	Ru-103 

	30103
	Ruthenium 105
	Ru-105

	30104
	Ruthenium 106
	Ru-106

	30105
	Silver 108 metastable
	Ag-108m 

	30106
	Silver 110 metastable
	Ag-110m

	30107
	Cadmium 109
	Cd-109

	30108
	Cadmium 113 metastable
	Cd-113m

	30109
	Cadmium 115 metastable
	Cd-115m

	30110
	Indium 114 metastable
	In-114m

	30111
	Tin 113
	Sn-113 

	30112
	Tin 119 metastable
	Sn-119m

	30113
	Tin 121 metastable
	Sn-121m

	30114
	Tin 122
	Sn-122 

	30115
	Tin 123
	Sn-123 

	30116
	Tin 126
	Sn-126 

	30117
	Antimony 124
	Sb-124 

	30118
	Antimony 125
	Sb-125 

	30119
	Antimony 126
	Sb-126 

	30120
	Antimony 127
	Sb-127 

	30121
	Antimony 129
	Sb-129 

	30122
	Tellurium 123 metastable
	Te-123m 

	30123
	Tellurium 125 metastable
	Te-125m

	30124
	Tellurium 127
	Te-127

	30125
	Tellurium 127 metastable
	Te-127m

	30126
	Tellurium 129
	Te-129

	30127
	Tellurium 129 metastable
	Te-129m

	30128
	Tellurium 131 metastable
	Te-131m

	30129
	Tellurium 132
	Te-132

	30130
	Iodine 123
	I-123 

	30131
	Iodine 124
	I-124

	30132
	Iodine 125
	I-125

	30133
	Iodine 126
	I-126

	30134
	Iodine 129
	I-129

	30135
	Iodine 129 elementary gaseous
	I-129g 

	30136
	Iodine 129 organic bounded
	I-129o 

	30137
	Iodine 131
	I-131

	30138
	Iodine 131 elementary gaseous
	I-131g 

	30139
	Iodine 131 organic bounded
	I-131o 

	30140
	Iodine 131 gaseous elementary and organic bounded 
	I-131go

	30141
	Iodine 131 aerosol
	I-131a 

	30142
	Iodine 132
	I-132 

	30143
	Iodine 132 elementary gaseous
	I-132g 

	30144
	Iodine 132 organic bounded
	I-132o

	30145
	Iodine 132 gaseous elementary and organic bounded 
	I-132go

	30146
	Iodine 132 aerosol
	I-132a

	30147
	Iodine 133
	I-133 

	30148
	Iodine 133 elementary gaseous
	I-133g 

	30149
	Iodine 133 organic bounded
	I-133o 

	30150
	Iodine 133 gaseous elementary and organic bounded 
	I-133go 

	30151
	Iodine 133 aerosol
	I-133a

	30152
	Iodine 134
	I-134 

	30153
	Iodine 134 elementary gaseous
	I-134g

	30154
	Iodine 134 organic bounded
	I-134o

	30155
	Iodine 135
	I-135 

	30156
	Iodine 135 elementary gaseous
	I-135g

	30157
	Iodine 135 organic bounded
	I-135o 

	30158
	Iodine 135 gaseous elementary and organic bounded 
	I-135go 

	30159
	Iodine 135 aerosol
	I-135a 

	30160
	Xenon 131 metastable
	Xe-131m 

	30161
	Xenon 133
	Xe-133

	30162
	Xenon 133 metastable
	Xe-133m

	30163
	Xenon 135
	Xe-135

	30164
	Xenon 135 metastable
	Xe-135m

	30165
	Xenon 137
	Xe-137

	30166
	Xenon 138
	Xe-138

	30167
	Xenon sum of all Xenon isotopes
	Xe-sum

	30168
	Caesium 131
	Cs-131 

	30169
	Caesium 134
	Cs-134

	30170
	Caesium 135
	Cs-135

	30171
	Caesium 136
	Cs-136

	30172
	Caesium 137
	Cs-137

	30173
	Barium 133
	Ba-133 

	30174
	Barium 137 metastable
	Ba-137m

	30175
	Barium 140
	Ba-140

	30176
	Cerium 139
	Ce-139 

	30177
	Cerium 141
	Ce-141

	30178
	Cerium 143
	Ce-143

	30179
	Cerium 144
	Ce-144

	30180
	Lanthanum 140
	La-140 

	30181
	Lanthanum 141
	La-141

	30182
	Praseodymium 143
	Pr-143

	30183
	Praseodymium 144
	Pr-144

	30184
	Praseodymium 144 metastable
	Pr-144m

	30185
	Samarium 145
	Sm-145

	30186
	Samarium 147
	Sm-147

	30187
	Samarium 151
	Sm-151

	30188
	Neodymium 147
	Nd-147 

	30189
	Promethium 146
	Pm-146 

	30190
	Promethium 147
	Pm-147

	30191
	Promethium 151
	Pm-151

	30192
	Europium 152
	Eu-152 

	30193
	Europium 154
	Eu-154

	30194
	Europium 155
	Eu-155

	30195
	Gadolinium 153
	Gd-153

	30196
	Terbium 160
	Tb-160

	30197
	Holmium 166 metastable
	Ho-166m

	30198
	Thulium 170
	Tm-170

	30199
	Ytterbium 169
	Yb-169

	30200
	Hafnium 175
	Hf-175 

	30201
	Hafnium 181
	Hf-181

	30202
	Tantalum 179
	Ta-179 

	30203
	Tantalum 182
	Ta-182

	30204
	Rhenium 184
	Re-184

	30205
	Iridium 192
	Ir-192

	30206
	Mercury 203
	Hg-203 

	30207
	Thallium 204
	Tl-204 

	30208
	Thallium 207
	Tl-207

	30209
	Thallium 208
	Tl-208

	30210
	Thallium 209
	Tl-209

	30211
	Bismuth 205
	Bi-205 

	30212
	Bismuth 207
	Bi-207

	30213
	Bismuth 210
	Bi-210

	30214
	Bismuth 211
	Bi-211

	30215
	Bismuth 212
	Bi-212

	30216
	Bismuth 213
	Bi-213

	30217
	Bismuth 214
	Bi-214

	30218
	Polonium 208
	Po-208

	30219
	Polonium 210
	Po-210

	30220
	Polonium 212
	Po-212

	30221
	Polonium 213
	Po-213

	30222
	Polonium 214
	Po-214

	30223
	Polonium 215
	Po-215

	30224
	Polonium 216
	Po-216

	30225
	Polonium 218
	Po-218

	30226
	Lead 209
	Pb-209

	30227
	Lead 210
	Pb-210 

	30228
	Lead 211
	Pb-211

	30229
	Lead 212
	Pb-212

	30230
	Lead 214
	Pb-214

	30231
	Astatine 217
	At-217

	30232
	Radon 219
	Rn-219

	30233
	Radon 220
	Rn-220 

	30234
	Radon 222 
	Rn-222

	30235
	Francium 221
	Fr-221

	30236
	Francium 223
	Fr-223

	30237
	Radium 223
	Ra-223

	30238
	Radium 224
	Ra-224 

	30239
	Radium 225
	Ra-225 

	30240
	Radium 226
	Ra-226

	30241
	Radium 228
	Ra-228

	30242
	Actinium 225
	Ac-225 

	30243
	Actinium 227
	Ac-227

	30244
	Actinium 228
	Ac-228

	30245
	Thorium 227
	Th-227

	30246
	Thorium 228
	Th-228 

	30247
	Thorium 229
	Th-229

	30248
	Thorium 230
	Th-230

	30249
	Thorium 231
	Th-231

	30250
	Thorium 232
	Th-232

	30251
	Thorium 234
	Th-234

	30252
	Protactinium 231
	Pa-231

	30253
	Protactinium 233
	Pa-233 

	30254
	Protactinium 234 metastable
	Pa-234m

	30255
	Uranium 232
	U-232 

	30256
	Uranium 233
	U-233

	30257
	Uranium 234
	U-234

	30258
	Uranium 235
	U-235

	30259
	Uranium 236
	U-236

	30260
	Uranium 237
	U-237

	30261
	Uranium 238
	U-238

	30262
	Plutonium 236
	Pu-236 

	30263
	Plutonium 238
	Pu-238

	30264
	Plutonium 239
	Pu-239

	30265
	Plutonium 240
	Pu-240

	30266
	Plutonium 241
	Pu-241

	30267
	Plutonium 242
	Pu-242

	30268
	Plutonium 244
	Pu-244

	30269
	Neptunium 237
	Np-237 

	30270
	Neptunium 238
	Np-238

	30271
	Neptunium 239
	Np-239

	30272
	Americium 241
	Am-241 

	30273
	Americium 242
	Am-242

	30274
	Americium 242 metastable
	Am-242m

	30275
	Americium 243
	Am-243

	30276
	Curium 242
	Cm-242 

	30277
	Curium 243
	Cm-243

	30278
	Curium 244
	Cm-244

	30279
	Curium 245
	Cm-245

	30280
	Curium 246
	Cm-246

	30281
	Curium 247
	Cm-247

	30282
	Curium 248
	Cm-248

	30283
	Curium 243/244
	Cm-243244 

	30284
	Plutonium 238/Americium 241
	Pu-238Am-241

	30285
	Plutonium 239/240
	Pu-239240 

	30286
	Berkelium 249
	Bk-249

	30287
	Californium 249
	Cf-249

	30288
	Californium 250
	Cf-250

	30289
	Californium 252
	Cf-252

	30290
	Sum aerosol particulates
	SumAer

	30291
	Sum Iodine
	SumIod

	30292
	Sum noble gas
	SumNG

	30293
	Activation gas
	ActGas

	30294
	Cs-137 Equivalent
	EquCs137 

	30295 - 59999
	Reserved
	

	
	
	

	60000
	HOx radical (OH+HO2)
	

	60001
	Total inorganic and organic peroxy radicals (HO2 + RO2)
	RO2

	60002
	Passive Ozone
	

	60003
	NOx expressed as nitrogen
	NOx

	60004
	All nitrogen oxides (NOy) expressed as nitrogen
	NOy

	60005
	Total inorganic chlorine
	Clx

	60006
	Total inorganic bromine
	Brx

	60007
	Total inorganic chlorine except HCl, ClONO2: ClOx
	

	60008
	Total inorganic bromine except HBr, BrONO2: BrOx
	

	60009
	Lumped Alkanes
	

	60010
	Lumped Alkenes
	

	60011
	Lumped Aromatic Compounds
	

	60012
	Lumped Terpenes
	

	60013
	Non-methane volatile organic compounds expressed as carbon
	NMVOC

	60014
	Anthropogenic non-methane volatile organic compounds expressed as carbon
	aNMVOC

	60015
	Biogenic non-methane volatile organic compounds expressed as carbon
	bNMVOC

	60016
	Lumped oxygenated hydrocarbons
	OVOC

	60017-61999
	Reserved
	

	62000
	Total aerosol
	

	62001
	Dust dry
	

	62002
	Water in ambient
	

	62003
	Ammonium dry
	

	62004
	Nitrate dry
	

	62005
	Nitric acid trihydrate
	

	62006
	Sulphate dry
	

	62007
	Mercury dry
	

	62008
	Sea salt dry
	

	62009
	Black carbon dry
	

	62010
	Particulate organic matter dry
	

	62011
	Primary particulate organic matter dry
	

	62012
	Secondary particulate organic matter dry
	

	62013-65534
	Reserved
	

	65535
	Missing
	


c. Example: Use of Template 4.40
Product definition template 4.40: Analysis or forecast at a horizontal level or in a horizontal layer at a point in time for atmospheric chemical constituents 

	Octet Number(s)
	
	Contents

	10
	18
	Parameter category (see Code table 4.1): 

Nuclear/Radiology or Atmospheric Chemical Constituent

	11
	10
	Parameter number (see Code table 4.2): Air concentration

	12-13
	30172
	Atmospheric chemical constituent type (see Code table 4.230): Cs 137

	14
	
	Type of generating process (see Code table 4.3)

	15
	
	Background generating process identifier (defined by originating centre)

	16
	
	Analysis or forecast generating process identifier (defined by originating centre)

	17-18
	
	Hours of observational data cutoff after reference time (see Note 1)

	19
	
	Minutes of observational data cutoff after reference time

	20
	
	Indicator of unit of time range (see Code table 4.4)

	21-24
	
	Forecast time in units defined by octet 20

	25
	
	Type of first fixed surface (see Code table 4.5)

	26
	
	Scale factor of first fixed surface

	27-30
	
	Scaled value of first fixed surface

	31
	
	Type of second fixed surface (see Code table 4.5)

	32
	
	Scale factor of second fixed surface

	33-36
	
	Scaled value of second fixed surface


· ANNEX TO PARAGRAPH 2.3.13
Add the Note under Code Table 4.10 : Type of statistical processing

Note: Statistical processing shall not change a parameter unit, e.g. from kg m-2 s-1 to kg m-2. The "Type of statistical processing" is used to specify the statistical process which was applied to values of the same parameter to derive the processed field data. It does not provide calculation rules for processing given coded values.

Add as Notes to Regulations 92.6 Section 4 – Product definition section or at an appropriate place in Code table 4.2:

Examples for encoding precipitation data

"Convective Precipitation Rate" as a time discrete parameter of the numerical weather model shall be coded with "at a point in time" templates, parameter number 37 (Convective precipitation rate), category 1 (Moisture), discipline 0 (Meteorological products). It is seen as an instantaneous value at the forecast time.

"Total precipitation rate" as sum of convective and large-scale precipitation rate is still a rate and shall be coded with "at a point in time" templates, parameter number 94 (Total precipitation rate), category 1 (Moisture), discipline 0 (Meteorological products). It is the instantaneous value at the forecast time.

"Total precipitation" shall be coded with type of statistical processing 1 (Accumulation), parameter number 52 (Total precipitation), category 1 (Moisture), discipline 0 (Meteorological products)."

Withdraw the "Parameter deprecated" note in Code table 4.2. for:

	DISCIPLINE
	CATEGORY
	NUMBER
	PARAMETER  NAME
	UNITS

	0
	1
	9
	Large scale precipitation (non-convective) 
	kg m-2

	0
	1
	10
	Convective precipitation
	kg m-2

	0
	18
	6
	Time-integrated air concentration of caesium pollutant
	Bq s m-3

	0
	18
	7
	Time-integrated air concentration of iodine pollutant
	Bq s m-3

	0
	18
	8
	Time-integrated air concentration of radioactive pollutant
	Bq s m-3


As an exception (with note in Code table 4.2), to solve the problem with existing parameters which are used in the following sense (e.g. in TIGGE project), an editorial change of name and unit of parameters in Code table 4.2 is proposed:

	DISCIPLINE
	CATEGORY
	NUMBER
	PARAMETER  NAME
	UNITS

	0
	0
	10
	Time-integrated latent heat net flux(1)
	W m-2 s

	0
	0
	11
	Time-integrated sensible heat net flux(1)
	W m-2 s

	
	
	
	
	

	0
	1
	52
	Total precipitation(3)
	kg m-2

	0
	1
	53
	Total(2) snowfall water equivalent(3)
	kg m-2

	
	
	
	
	

	0
	4
	9
	Time-integrated net short wave radiation flux(1)
	W m-2 s

	0
	5
	5
	Time-integrated net long wave radiation flux(1)
	W m-2 s

	0
	6
	24
	Sunshine duration(3)
	s


Notes:

(1) or (3) Editorial change of parameter name and unit in GRIB master table version 7. (Due to the clarification that statistical processing shall not change a parameter unit.)

Withdraw parameters in Code table 4.2 in validation status:

	0
	1
	79
	Evaporation rate
	kg m-2 s-1


Add new parameters in Code table 4.2:

	DISCIPLINE
	CATEGORY
	NUMBER
	PARAMETER  NAME
	UNITS

	0
	0
	21
	Latent heat net flux
	W m-2

	0
	0
	22
	Sensible heat net flux
	W m-2

	
	
	
	
	

	0
	1
	87
	Large scale rain
	kg m-2

	0
	1
	88
	Rain precipitation
	kg m-2

	0
	1
	89
	Convective snowfall water equivalent
	kg m-2

	0
	1
	90
	Large scale snowfall water equivalent
	kg m-2

	0
	1
	91
	Graupel (snow pellets) precipitation
	kg m-2

	0
	1
	92
	Freezing rain precipitation
	kg m-2

	0
	1
	93
	Ice pellets precipitation 
	kg m-2

	0
	1
	94
	Total precipitation rate
	kg m-2 s-1

	0
	1
	95
	Total(2) snowfall rate water equivalent
	kg m-2 s-1

	0
	1
	96
	Hail precipitation 
	kg m-2

	0
	1
	97
	Convective rain 
	kg m-2

	
	
	
	
	

	0
	4
	13
	Net short wave radiation flux
	W m-2

	0
	5
	7
	Net long wave radiation flux
	W m-2


· ANNEX TO PARAGRAPH 3.1

I.   Status of proposals at the first meeting of IPET-DRC

	Paragraph
	Title
	Validation

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

	3.3.3
	BUFR descriptors required by Recommendation 6.1/2 (CBSXIV), Add1
	Superseded by Doc 3.3(8) of this meeting

	3.3.4
	A proposal for Universal BUFR template for representation of Lightning data Formulated in June 2009
	Superseded by Doc 3.3 (3) of this meeting

	3.3.8
	New BUFR descriptors for ATMS data
	Superseded by Doc 3.3 (14) of this meeting

	3.3.11
	Proposal for new version of 3-16-030 sequence
	Superseded by Doc 3.3 (1) of this meeting

	3.3.12&3.3.14
	Proposal for new Standardized BUFR Template for AMDAR / Additional descriptors for AMDAR data and BUFR Template for AMDAR, version 3
	Ongoing

	3.3.13
	Proposed new BUFR Template for Integration of routine Aircraft measurement into a Global Observing System (IAGOS)
	Not yet

	3.3.15
	Updates to BUFR tables in support of the exchange of satellite data
	Superseded by Doc 3.3 (25) of this meeting


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

	Paragraph
	Title
	Validation

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

	3.1.3 (1)
	Air Chemistry
	Operational

	3.1.4
	IEEE representation (for BUFR Edition 5)
	Pending

	3.1.5 (1)
	National and WMO station identification and the AWS BUFR templates: TM307092 and TM307093
	Ongoing

	3.1.7
	Proposal for updated template for temperature profiles, descriptors and new or updated code table entries * (some of new entries in the code tables are pre-operational) 
	Ongoing

	3.1.8.2
	BUFR/CREX Templates for Tide Elevation Data
	Ongoing

	3.1.13
	Entries for volume (3-D) radar data
	Done with 0 01 097 revised

	3.1.15
	Template for the wave observations from different platforms suitable for WAVEOB data
(table references shall be changed)
	Ongoing

	3.3.1
	CGMS/WMO Task Force on Satellite Data Codes for Common Code Table C-13
	Superseded by Doc 3.3 (25) of this meeting

	3.3.5.2
	Table B and Table D entries for encoding of enhanced data from IASI
	Superseded by Doc 3.3 (25) of this meeting

	3.4
	Master table for oceanographic data
	Superseded by Doc 3.5 of this meeting

	3.5.3
	New descriptors for representation of UV radiation data
	Superseded by Doc 3.3 (8) of this meeting

	3.5.5
	New Descriptors for Surface Aviation Observations
	Ongoing


Note: (1) Proposal in the document at the joint meeting has been partially implemented.

III.   Status of proposals at the meeting of ET-DRC in Darmstadt

	Paragraph
	Title
	Implementation date

	3.1.2
	CREX Templates for tide elevation 
	Canceled

	3.1.4
	Air Chemistry 
	Ongoing;

0 15 021 superseded by the Doc 3.1.3 (1) of Joint meeting and now operational

	3.1.8
	EUCOS template for radiosonde data 
	Superseded by Doc 3.3 (11) of this meeting

	3.1.10
	New Table B descriptors for passive remote sensing by star occultation
	Canceled


· ANNEX TO PARAGRAPH 3.2.1

The current version numbers of BUFR and CREX are 14 and 6, respectively, and 15 and 7 are allocated for "pre-operational to be implemented by next amendment". The version numbers of master tables of BUFR and CREX to be effective on 15 September 2010 will be;

(a)
15 and 7 as "Version implemented on 15 September 2010" for BUFR and CREX, respectively

(b)
16, which is in common for both BUFR and CREX, as "Pre-operational to be implemented by next amendment"

(c)
8 - 15 for CREX as "Not used"

· ANNEX TO PARAGRAPH 3.2.2

Add the new entry in Section 3, Octet No.7, Bit 3:
	    Section 3 – Data description section

	Octet No.
	                  Contents

	7
	   Bit 3 = 1
	Data converted from a TAC message

	
	   Bit 3 = 0
	Other data


Example:

Wind direction 0 11 001 = 260 is reported in a BUFR message.
If Bit 3 = 1, than 0 11 001 = 260 represents any value from 255 to 264 degrees true.

If Bit 3 = 0, than it may be expected, that 0 11 001 = 260 represents just only 260 degrees true.
· ANNEX TO PARAGRAPH 3.3.2

Add the new Table B Descriptor and the flag table (for validation)
	Descriptor
	Element Name
	Unit
	Scale
	Reference value
	Bit Width

	0 08 084
	Significance of supplemental data
	Flag table
	0
	0
	6


Flag Table 0 08 084

	Bit number
	Meaning

	1
	Data determined by national decision

	2
	Data determined by regional decision

	3-5
	Reserved

	All 6
	Missing


Example: in practice, a BUFR SYNOP message containing national data could therefore have the following outline:

3 07 080
WMO standard data

0 08 084
Supplementary surface data significance (bit 1 set to 1)

0 04 024          
Time displacement (reset to 0 )  (if required)

0 XX YYY      
Nationally determined data 

0 XX YYY

…

Data category
International Subcategory
Name

000
100
Hourly synoptic observations from fixed-land stations



(SYNOP) with additional national data


101
Intermediate synoptic observations from fixed-land 



stations (SYNOP) with additional national data


102
Main synoptic observations from fixed-land stations



(SYNOP) with additional national data


103
Hourly synoptic observations from mobile land stations 


(SYNOP MOBIL) with additional national data


104
Intermediate synoptic observations from mobile



land stations (SYNOP MOBIL) with additional



national data


105
Main synoptic observations from mobile land stations 


(SYNOP MOBIL) with additional national data

· ANNEX TO PARAGRAPH 3.3.3, including 3.3.20
Where possible existing code sequences have been adopted, new and modified descriptors are detailed below with the full BUFR template at Annex A.  New descriptors are highlighted in blue.
Note: As there can be around 10-40 strokes recorded per second, the template was designed so that replication was only used for the location and height of each sensor contributing to a lightning single strike.
Add the new descriptors and modify the existing descriptors.
a)
	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  111
	x-axis  error ellipse major component

	m
	-1
	0
	17


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

b) 

	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  112
	y-axis  error ellipse minor component

	m
	-1
	0
	17


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

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

c) 
	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  113
	z-axis  error ellipse component

	m
	-1
	0
	17


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

Actual Value 2460 m, range as above

d) 
	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  114
	Angle of x-axis in error ellipse

	Degree
	2
	-18000
	16


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

Actual value 33.40 range -180.00 to 180.00

e) 
	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  115
	Angle of z-axis in error ellipse

	Degree
	2
	-18000
	16


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

Actual value 12.45.

f)  

	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  116
	Emission height of cloud stroke
	m
	0
	0
	16


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

g) 
	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  117
	Amplitude of lightning strike
	A
	-1
	0
	20


Here we would need to introduce a amplitude measure in Amps or kA. This value was first developed nationally by DWD.  This has been modified to allow negative values from original proposal of scale = 0 and data width =19.
Example 5.6KA coded as 5600 range -320000 to 320000

h)
	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  118
	Lightning detection error
	m
	0
	0
	19


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

 Example 6900m range 0 to 500000

i) 
	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  119
	Lightning discharge polarity
	Code table
	0
	0
	2


	0
	Not Defined

	1
	Positive

	2
	Negative

	3
	Missing Data


Here we have a simple table self explanatory, changed from “Polarity of stroke” from a suggestion by Jeff Ator/Eva Červená

j) 
	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

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


	0
	Not defined

	1
	Individual voltage deflection

	2
	Current based, above a threshold

	3
	Voltage based, above a threshold

	4
	Consensus of sensors, current above a threshold

	5
	Consensus of sensors, voltage above a threshold

	6
	Reserved

	7
	Missing data


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

k) 

	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  121
	Threshold value for polarity decision
	V
	3
	0
	16


Used with j) 020121 or all zero if not defined, typically +1.000 Volt.

l) 

	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  122
	Threshold value for polarity decision
	A
	0
	0
	16


Used with j) 020122 or all zero if not defined, typically +2000 A.

m) 

	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  123
	Minimum threshold for detection
	V m-1
	3
	0
	16


This is the minimum signal level acceptable for processing.  

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

n)
	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20  124
	Lightning stroke or flash
	Code table
	0
	0
	2


	0
	Not defined

	1
	Lightning stroke

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

	3
	Missing data


o) 
	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  25  175
	Modified residual
	Numeric
	2
	0
	13


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

	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  20 023
	Other Weather
	Flag table
	0
	0
	18


Used to indicate cloud to ground or cloud to cloud.

q) 
	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  25 063
	Central processor or system identifier
	Code table
	0
	0
	8


	0
	Not defined

	1
	Main processor

	2
	Backup processor

	3-254
	Reserved

	255
	Missing data


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

Moved to 25 group from a suggestion by Jeff Ator/Eva Červená

r) 
	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	1 00 001


	Delayed replication of 1 descriptor
	
	
	
	

	0 31 002
	Extended delayed descriptor replication factor
	Numeric
	
	
	

	3 01 058
	New sequence descriptor
	
	
	
	


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

	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  02  184
	Type of lightning sensor
	Code table
	0
	0
	4


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

	Table Reference
	Element Name
	Unit
	Scale
	Reference

Value
	Data

Width

	0  02 121
	Mean frequency
	Hz
	-8
	0
	7


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

It would be needed to know which sensors are associated with this frequency 

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

u) A new descriptor 004008 was rejected in favour of using the existing 004006 descriptor and resetting to the desired scale as detailed below 

201152  to increase data width to 30 bits

202135  to get scale 7

004006

202000

201000

v) Amend the Sub-Category 30 in the Category 0 of Common Code table C-13 as follows.

From


Category 0 Surface data – Land Sub Category 30 Spherics Locations (SFLOC)

To


Category 0 Surface data – Land Sub Category 30 Sferics Locations

Universal BUFR Template for representation of lightning data.
This template is to be submitted for representation of high resolution lightning data from Land, Ship, Mobile, Aircraft or Satellite. Developed by Paula Taylor - Observations Research & Development - UK Met Office. 

	3 01 058
	
	Date/time of lightning event
	

	
	3 01 011
	Year
	Year

	
	
	Month
	Month

	
	
	Day
	Day

	
	3 01 012
	Hour
	Hour

	
	
	Minute
	Minute

	2 01 152
	
	
	

	2 02 135
	
	
	

	
	0 04 006
	Seconds 
	Second

	2 02 000
	
	
	

	2 01 000
	
	
	

	
	
	Horizontal and vertical coordinates of lightning event
	

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

	
	
	Longitude (high accuracy)
	Degree, scale 5

	
	0 20 111
	x-axis error ellipse
	m scale -1,0,17

	
	0 20 112
	y-axis error ellipse
	m scale -1,0,17

	
	0 20 113
	z-axis error ellipse
	m scale -1,0,17 

	
	0 20 114
	Angle of x-axis in error ellipse          
	Degree scale 

2,-18000,16

	
	0 20 115
	Angle of z-axis in error ellipse
	Degree scale

2,-18000,16

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

	
	
	 Emission information
	

	
	0 20 117
	Amplitude of lightning strike
	A, scale -1,0,20

	
	0 20 118
	Lightning detection error 
	m, scale 0,0,19

	
	0 20 119
	Lightning discharge polarity 
	Code table scale 0,0,2

	
	0 25 035
	Decision method for polarity (v or a)
	Code table scale 0,0,3

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

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

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

	
	0 20 124
	Lightning stroke or flash
	Code table scale 0,0,2

	
	0 25 175
	Modified residual
	Numeric scale2,0,13

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

	
	
	Sensor processing
	

	
	0 25 063
	Central processor identifier
	Code table, scale 0,0,8

	202136
	
	
	

	201136
	
	
	

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

	201000
	
	
	

	202000
	
	
	

	
	0 25 061
	Software identification and version number
	CCITT IA5

	
	0 02 184
	Type of lightning detection sensor
	Code table

	
	0 02 189
	Capability to discriminate lightning strike
	Flag table

	
	0 25 036
	Atmospherics location method
	Code table

	1 01 000
	
	Delayed replication of 1 descriptor 
	

	0 31 002
	
	Extended delayed descriptor replication factor

Number of Sensors contributing
	Numeric

	3 01 059
	
	Identification of sensor site and instrumentation 
	

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

	
	
	Longitude (high accuracy) of sensor
	Degree, scale 5

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

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


· ANNEX TO PARAGRAPH 3.3.4

Add the entry for XBT/XCTD Launcher Type

0 22 178


XBT/XCTD launcher Type 


Code figure



      91


TURO/CSIRO Quoll Autolauncher
<<Activities by JCOMM>>

The JCOMM TT-TDC has recently been working to update the VOS Template, based on requirements of the JCOMM Ship Observations Team and for climatological purposes, specifically, there are some extra metadata and data types that need to be added, e.g.

-
At least 6 VOSClim climate elements (included in Appendix B)

-
Need for a Unique ID on each message (CRC or key)

-
Other items useful to data managers and program managers 

-
There is also a need for encryption of Ship IDs/call signs as per WMO Executive Council 
Resolution 27 (EC-LIX) and the changes made in 2008 (based on comments by Dr Liz Kent) 
will also be expanded upon as other similar issues exist with existing code tables.

While working on this update, the JCOMM Task Team decided to implement a new approach to developing BUFR templates. The aim of this approach was to develop a set of generic sequences which could be used for any Marine Observing platform to report data types, as components of the template. This new approach was drafted in June 2010 and the initial draft documents were sent out to the IPET-DRC for comments in July 2010, including a new version of the VOS Template, which relies on these newly proposed sequences.
IPET-DRC, in particular Dr Eva Červená, was thanked by JCOMM for the feedback on the draft documents sent out in July.  Initially JCOMM will request the addition of 26 new sequences to capture common Marine/Ocean data types. It was anticipated that later this year, JCOMM will request the addition of 26 new sequences to capture common Marine data types.
It was noted that in coming months the VOS template and the 26 proposed sequences will be finalised and again sent out via email to the IPET-DRC, in two separate documents, for comment. Some additional descriptors would be proposed at that time and several requests for extra entries in existing code tables will be requested.

The team agreed that a new descriptor will be needed for salinity to express sea water salinity with units of PSU.
Dr Eva Červená commented that the original VOS templates (in validation) would need to be removed in the future. The Ship Observations Team and JCOMM Task team agrees that this would be useful once a revised template is finalised.
· ANNEX TO PARAGRAPH 3.3.5

Modify the name of entry 000 and add the new entry 002 in the Category 008 of Common Code Table C-13
	Data categories
	International data sub-categories (BUFR Ed. 4, CREX Ed.2)

	Code figure
	Name
	Code figure
	                              Name

	008
	Physical/chemical
	000
	   Surface ozone 

	
	constituents
	001
	   Ozone vertical sounding

	
	
	002
	   Total ozone


Proposal for modifications/additions in Tables C6 and C7 of the Manual on the GTS 

a) Surface ozone 

It is proposed to change the current wording “Ozone measurement at surface” to “Surface ozone” because total ozone measurement is also performed at the surface. 

	BUFR
	T1T2A1 = ISE
	Surface ozone 

	CREX
	T1T2A1 = KSE
	Surface ozone


b) Total ozone  and Ozone sounding 

	BUFR
	T1T2A1 = IUE
	Ozone vertical sounding

	CREX
	T1T2A1 = KUE
	Ozone vertical sounding

	BUFR
	T1T2A1 = IUL
	Total ozone 

	CREX
	T1T2A1 = KUL
	Total ozone


The above proposals will be submitted also to the Meeting of the CBS Expert Team on WIS-GTS Operation and Implementation (ET-OI) (Geneva, 22 to 24 September 2010).

· ANNEX TO PARAGRAPH 3.3.6

Add the new entries to Common Code table C-4 for a recording type:

	Requesting Agency
	Reason for addition
	Code to use (if available)
	Name of code table element

	National Oceanographic Data Center  of NOAA/USA
	For historical XBT data provided by the US Navy.
	7
	Sippican MK-8 Linear Recorder

	Atlantic Oceanographic Marine Laboratory of NOAA/USA
	A new system has been adopted on some ships recording XBT data
	49
	TSK MK-150 Compatible recorder for both XBT and XCTD

	Australian CSIRO
	A new system has been designed as an update to its Devil System
	72
	TURO/CSIRO Quoll XBT Acquisition System


· ANNEX TO PARAGRAPH 3.3.7

Add the four entries to Common Code Table C-5

	Code figure for I6I6I6
	Code figure for BUFR (Code table 0-01-007)
	Code figure for GRIB Edition 2
	Meaning

	850
	850
	850
	Combination of TERRA and AQUA

	851
	851
	851
	Combination of NOAA 16 to NOAA 19

	852
	852
	852
	Combination of Metop-1 to Metop-3

	853
	853
	853
	Combination of METEOSAT and DMSP


Entries 850, 851 and 852 will be used in the specification of the satellites used to create atmospheric motion vectors.  Entry 853 will be used in the specification of the satellites used to create multi-sensor precipitation data.

Update the entry in Common Code Table C-5 stating “850-998 Reserved” with “870-998 Reserved”.

Add as a clarification (in brackets) to Common Code Table C-5 the terms Metop-B, Metop-A and Metop-C after METOP-1, METOP-2 and METOP-3 respectively.
Add the Note to the Common Code table C-5

Note:
Within the ranges 000 to 849 and 870 to 998, even deciles indicate polar orbiting satellites and odd deciles indicate geostationary satellites.  The range from 850 to 869 shall be used to indicate combinations of satellites, so the aforementioned decile rule does not apply to values in this range.
· ANNEX TO PARAGRAPH 3.3.8

For UV-B radiation

A proposal for representation of UV radiation was developed in cooperation of Météo-France and the Czech Hydrometeorological Institute (CHMI). The proposed descriptor 0 14 072 was recommended for validation in September 2008. At the ET-AWS-6 meeting, Mr. Michel Leroy formulated new requirements for UV-B radiation; based on them descriptor 0 14 072 has been modified as shown below. 
	Table reference
	
	BUFR
	CREX

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

	0 14 072
	Global UV irradiation
	J m-2
	0
	–4000000
	23
	J m-2
	0
	7


Note:

(6) Global UV irradiation (0 14 072) is UV energy integrated over period specified for spectral band specified. 0 14 072 shall be preceded by a time period descriptor and by 0 02 071 (Spectrographic wavelength) and 0 02 072 (Spectrographic width). E.g. If 0 14 072 is used for Global UV-B irradiation, 0 02 071 and 0 02 072 shall specify spectral band 280 to 315 nm.
For Humidity

The ET-AWS-6 meeting recommended changing the name of 0 13 111 from “Soil moisture, volumetric or water potential” to “Soil moisture”.
	Table reference
	
	BUFR
	CREX

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

	0 13 111
	Soil moisture
	g kg-1
	0
	0
	10
	g kg-1
	0
	4


For Lightning

Detailed discussion about the unit of 0 20 126 (Lightning rate of discharge) has resulted into deleting of the note originally proposed to refer to this descriptor and to modification of the unit to become “h-1” preferred by the ET-AWS-6 meeting. 

Additional discussion took place in July 2010, regarding the data width of 0 20 126. Ms Paula Taylor (UK) explained that the maximum value 100 000 requested by the ET AWS corresponded to sensors capable of detection up to 30 km, but not to detectors with the operation range of 200 km. Consequently, the data width of 0 20 126 has remained unchanged, but the data width of 0 20 127 (Lightning – distance from station) was modified to cover the range of 200 km. Moreover, also scale and data width of 0 20 128 (Lightning – direction from station) was modified as the existing scale 0 (the direction expressed in whole degrees) would lead to gross errors at longer detection ranges.

	Table reference
	
	BUFR
	CREX

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

	0 20 126
	Lightning rate of discharge 
	h-1
	0
	0
	23
	h-1
	0
	7

	0 20 127
	Lightning - distance from station
	m
	-3
	0
	8
	m
	-3 
	3

	0 20 128
	Lightning - direction from station
	Degree true
	1
	0
	12
	Degree true
	1
	4


For Depth of fresh snow
The existing BUFR/CREX descriptor 0 13 012 Depth of fresh snow (m, 2, -2, 12) is not capable to meet the requested demand for high precision (in 0.001 m). To avoid the necessity to apply all three operators 201Y, 202Y and 203Y, a new descriptor 0 13 118 was proposed for validation. This proposal had been discussed with IPET-DRC members in February 2010, and consequently supported by the ET-AWS-6 meeting. 

	Table reference
	
	BUFR
	CREX

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

	0 13 118
	Depth of fresh snow (high accuracy)
	m
	3
	0
	14
	 m
	3
	5


For Soil heat flux
At the end of the ET-AWS-6 meeting, the author of this document received preliminary specification for “Soil heat flux” from Mr. Francesco Sabatini (CAgM). Based on this requirement, a new BUFR/CREX descriptor 0 14 057 (Soil heat flux) is proposed for validation.

	Table reference
	
	BUFR
	CREX

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

	0 14 057
	Soil heat flux
	J m-2
	–1
	–1000
	11
	J m-2
	–1
	4


Radiation terminology
At the end of June 2010, Mr. Karl Monnik, the Chair of ET-AWS, distributed a proposal for replacing the terms “radiation” and “irradiation” in the names of the descriptors from Class 14, currently in the stage of validation, by “radiant exposure".

According to radiation experts of CHMI, the following terms could be used (all of them correct, having identical meaning) : 

“radiation integrated over period specified” or 

"irradiation" or 

“radiant exposure". 

If the term “radiant exposure" were to be used in the names of BUFR/CREX descriptors, it would have to be applied not only in the descriptors proposed for validation, but also in the already operational entries of Class 14.

Note: Mr. Monnik spotted an editorial mistake in the name of 0 14 054 that should be corrected to “Photosynthetically active radiation, integrated over period specified”.
Revised Annex to draft Recommendation 6.1/2 (CBS-XIV) – JUNE 2010
          Functional Specifications for Automatic Weather Stations 
	VARIABLE 1) 


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

Observation 4)
	BUFR / CREX 5)
	Status 5) 

	ATMOSPHERIC PRESSURE
	
	
	
	
	

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

	TEMPERATURE 9)
	
	
	
	
	

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

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

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

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

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

	Water temperature - river, 

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

0 22 043
	    OP

OP

	HUMIDITY 9)
	
	
	
	
	

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

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

	Soil moisture
	0 – 103 g kg-1
	1 g kg-1
	I, V
	0 13 111
	VAL

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

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

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

	WIND 
	
	
	
	
	

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

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

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

	X,Y component of wind vector

  Z component of wind vector

 (horizontal and vertical profile)
	-150 – 150 m s-1

-40 – 40 m s-1
	0.1 m s-1
	I, V
	0 11 003

0 11 004 

0 11 006
	OP 

OP 

OP

	Turbulence type (Low levels and wake vortex) 16)
	up to 15 types
	BUFR Table  

Not specified yet
	I, V
	-
	N

	Turbulence intensity 16)
	up to 15 types
	BUFR Table  

Not specified yet
	I, V
	-
	N

	RADIATION 6)
	
	
	
	
	

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

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

	Global downward solar radiation 
	0 – 1∙108 J m-2
	1. 102  J m-2
	I, T, V
	0 14 028
	OP

	Global upward solar radiation
	         -1∙108 – 0 J m-2
	1. 102  J m-2
	I, T, V
	0 14 052
	VAL

	Diffuse solar radiation
	0 – 1∙108 J m-2
	1. 102  J m-2
	I, T, V
	0 14 029
	OP

	Direct solar radiation
	0 – 1∙108 J m-2
	1. 102  J m-2
	I, T, V
	0 14 030
	OP

	Downward long-wave radiation
	0 – 6∙107 J m-2
	1. 103  J m-2
	I, T, V
	0 14 002
	OP

	Upward long-wave radiation
	         -6∙107 – 0 J m-2
	1. 103  J m-2
	I, T, V
	0 14 002
	OP

	Net radiation
	-1∙108  – 1∙108 J m-2
	1. 103  J m-2
	I, T, V
	0 14 053
	VAL

	UV-B radiation 8)
	0 – 26∙104 J m-2
	1  J m-2
	I, T, V
	0 14 072
	VAL

	Photosynthetically active radiation 22)
	0 – 6∙107 J m-2
	1∙103 J m-2
	I, T, V
	0 14 054
	VAL

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

	Soil heat Flux
	-1∙104  – 1∙104 J m-2
	1. 101  J m-2
	I, T, V
	0 14 057
	VAL


	CLOUDS
	
	
	
	
	

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

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

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

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

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

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

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

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

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

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

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

	PRECIPITATION
	
	
	
	
	

	Accumulation 7)
	0 – 1600 mm
	0.1 kg m-2, 0.0001 m
	T
	0 13 011
	OP

	Depth of fresh snowfall
	0 –1000 cm
	0.001 m 
	T
	0 13 118
	VAL

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

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

0 20 066
	OP

OP

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

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

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

	OBSCURATIONS
	
	
	
	
	

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

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

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

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

	Extinction coefficient 
	0 – 1 m-1
	0.00001 m-1
	I, V
	0 15 029
	VAL

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

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

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

	LIGHTNING
	
	
	
	
	

	Lightning rates of discharge
	0 – 100 000
	 h-1
	I, V
	0 20 126
	VAL

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

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

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

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

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


	HYDROLOGIC AND MARINE OBSERVATIONS
	
	
	
	
	

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

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

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

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

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

0 13 115
	VAL

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

0 13 115
	VAL

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

0 13 072
	OP

OP

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

	Wave period 18)
	0 – 100 s    
	1 s
	V
	2 01 129

0 22 011

2 01 000
	OP

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

	1D spectral wave energy density 18)
	0 – 5x105 m2Hz-1 
	10-3 m2Hz-1
	V, T
	2 01 135
0 22 069

2 01 000
	OP

	2D spectral wave energy density 18)
	0 – 5x105 m2Hz-1 
	10-3 m2Hz-1
	V, T
	2 01 135
0 22 069

2 01 000
	OP

	Water practical salinity 18)
	0 – 400 psu12
	10-3 psu
	I, V
	2 01 130
0 22 064

2 01 000
	OP

	Water conductivity 18)
	0 – 600 S m-1   
	10-6 S m-1
	I, V
	2 01 132
0 22 066

2 01 000
	OP

	Water pressure 18) 19)
	0 – 11x107 Pa
	100 Pa    
	I, V
	2 07 001
0 22 065

2 07 000
	OP

	Ice thickness 18)     
	0 – 3 m    
	0.015 m    
	T
	2 01 133

2 02 129
0 20 031

2 02 000

2 01 000
	OP

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

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

	Tidal elevation with respect to local chart datum 18)
	-10 – +30 m    
	0.001 m
	I, V
	2 01 129
0 22 038

2 01 000
	OP

	Tidal elevation with respect to national land datum 18)
	-10 – +30 m    
	0.001 m
	I, V
	2 01 129
0 22 037

2 01 000
	OP

	Meteorological residual tidal elevation (surge or offset) 18) 20)
	-10 – +16m    
	0.001 m
	I, V
	0 22 040

Note 20)
	OP

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

or

0 22 005
	OP

OP

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

or

0 22 032
	OP

OP

	OTHER SURFACE VARIABLES
	
	
	
	
	

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

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

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

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

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

	OTHER
	
	
	
	
	

	Gamma radiation dose rate 21)
	1 – 103 nSv h-1
	0.1 nSv h-1
	I, T
	0 24 014
	VAL

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


Notes:

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

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

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

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

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

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

T: Total – Integrated value over defined period; maximum 24 hours for all parameters except radiation which requires a maximum of one hour (exception, see note 6), and precipitation accumulation (6 hours maximum). The relevant element descriptor shall be preceded by a time period descriptor 0 04 024 (in hours) or 0 04 025 (in minutes).

A:  Average (mean) value.

5. BUFR/CREX descriptors for representation of the listed variables; 


OP:   Operational descriptors of BUFR/CREX Table B, Version Number 14. 

VAL: Descriptors to be validated. 

N:     Not yet specified requirements.

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

7. Maximum interval: 6 hours.

8. Definition of UV-B according to WMO-No. 8 (Vol. 1, Chapter on Radiation). Descriptor 0 14 072 (Global UV irradiation) was recommended for validation in September 2008, revised in July 2010.

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

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

12. Absolute Salinity (kg.kg-1) is now being used for ocean applications (IOC Res XXV-7). However, salinity that is reported to national oceanographic data centers remains the Practical Salinity (psu). Ocean water is about 35 psu. Lake Asal (Ethiopia) is the most saline body of water on earth with 348 psu salt concentration.

13. Calm.

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

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

16. If the UNIT is specified as “BUFR Table”, the BUFR descriptor cannot be proposed without the content of the table being available.

17. 0 13 058 (Size of precipitation element) is capable to express size of any precipitation element, apart from hailstones. Size of hailstones shall be represented by 0 20 066.

18. These requirements being confirmed, it has to be noted that the selected descriptors are suitable for the normal operating conditions and shall be combined with appropriate operator descriptors to allow representation of the extreme values or the requested high precision.
19. Operator 2 07 Y is recommended to be used with Water pressure 0 22 065 (Pa, -3, 0, 17), if the data are produced in BUFR, Edition 4. The same result, i.e. change to (Pa, -2, 0, 21) would be obtained by the combined use of the less sophisticated operators 201Y and 202Y: 
2 01 132

2 02 129

0 22 065 Reported value of “Water pressure”
2 02 000

2 01 000

20. The following sequence is to be used to change data width and reference value of 0 22 040 (m, 3, -5000, 14) to become (m, 3, -10000, 15):

          2 01 129
2 03 015

0 22 040 New reference value = -10000 

2 03 255

0 22 040 Reported value of “Meteorological residual tidal elevation”
2 01 000

2 03 000
21. Gamma radiation dose rate 0 24 014 is intended to be used for reporting of this element under normal conditions, nuclear accidents excluded.

22. Photosynthetically active radiation (PAR). Various forms of the electromagnetic energy flux in the 400 – 700 nm wavelength range, either as integrated spectra or using different weighting functions. For example converted to the photosynthetic photon flux (PPF) in quanta per second per square meter, or mole of quanta per second per square meter or microeinsteins per second per square meter. Approximate conversion is 1 J m-2 s-1 equivalent to 5 μE m-2 s-1 based on a mean wavelength of 550 nm.

The introduced changes are written in blue or marked by side bars.

· ANNEX TO PARAGRAPH 3.3.9

Add the following sequences to BUFR table D:

(All sky radiance product main sequence)

3 10 028 
3 01 071 
Product information

3 01 011 
Date

3 01 013 
Time

3 01 021 
Latitude / longitude

0 30 021 
Number of pixels per row

0 30 022 
Number of pixels per column

0 10 002 
Orbit height

3 04 036 
All sky radiance cloud coverage

0 02 152 
Satellite instrument used

0 02 167 
Radiance computational method

1 01 011 
Replication operator

3 04 037 
All sky radiance data

(All sky radiance data)

3 04 037 
0 02 153 
Satellite channel centre frequency

0 02 154 
Satellite channel band width

0 12 063 
Brightness temperature

0 08 011 
Pixel type: clear

0 12 063 
Brightness temperature (clear)

0 08 011 
Pixel type: cloudy

0 12 063 
Brightness temperature (cloudy)

0 08 011 
Cancel type

0 08 003 
Vertical significance: low cloud

0 12 063 
Brightness temperature (low cloud)

0 08 003 
vertical significance: mid cloud

0 12 063 
Brightness temperature (mid cloud)

0 08 003 
vertical significance: high cloud

0 12 063 
Brightness temperature

· ANNEX TO PARAGRAPH 3.3.11

Add the new entry and the code table for “Geopotential height calculation” for validation:

	Table reference
	
	BUFR
	CREX

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

	0 02 191
	Geopotential height calculation
	Code table
	0
	0
	4
	Code table
	0
	2


Code table 0 02 191 - Geopotential height calculation

	
	Geopotential height calculation

	Code figure
	

	0
	Geopotential height calculated from pressure

	1
	Geopotential height calculated from GPS height

	2
	Geopotential height calculated from radar height

	3 - 14
	Reserved

	15
	Missing value


0 02 191 has been re-introduced into the EUCOS template as shown in the revisited version of the template below. 

It is to be noted, however, that representation of radiosonde data using template TM 309052 does not require inclusion of 0 02 191 even as an additional parameter. TM 309052 contains 0 07 004 (Pressure) and 0 10 009 (Geopotential height) and it is obvious that pressure is the vertical coordinate and that geopotential height is derived (calculated) from pressure.
EUCOS template for representation of radiosonde data with geopotential height as the vertical coordinate (revisited in July 2010)
This template is suitable for representation of high resolution radiosonde data with geopotential height as the vertical coordinate, the vertical resolution being limited by the length of BUFR message.
	3 01 111
	
	Identification of launch site and instrumentation 
	

	
	3 01 001
	WMO block number
	Numeric

	
	
	WMO station number
	Numeric

	
	0 01 011
	Ship or mobile land station identifier
	CCITT IA5

	
	0 02 011
	Radiosonde type
	Code table

	
	0 02 013
	Solar and infrared radiation correction
	Code table

	
	0 02 014
	Tracking technique/status of system used
	Code table

	
	0 02 003
	Type of measuring equipment used
	Code table

	0 25 061
	
	Software identification and version number
	CCITT IA5

	0 01 081
	
	Radiosonde serial number
	CCITT IA5

	0 01 082
	
	Radiosonde ascension number
	Numeric

	0 02 067
	
	Radiosonde operating frequency
	Hz, scale -5

	0 02 095
	
	Type of pressure sensor
	Code table

	0 02 096
	
	Type of temperature sensor
	Code table

	0 02 097
	
	Type of humidity sensor
	Code table

	0 02 081
	
	Type of balloon
	Code table

	0 02 082
	
	Weight of balloon
	kg, scale 3

	0 02 084
	
	Type of gas used in balloon
	Code table

	0 02 191
	
	Geopotential height calculation
	Code table

	3 01 113
	
	Date/time of launch
	

	
	0 08 021
	Time significance   ( = 18 (launch time))
	Code table

	
	3 01 011
	Year
	Year

	
	
	Month
	Month

	
	
	Day
	Day

	
	3 01 013
	Hour
	Hour

	
	
	Minute
	Minute

	
	
	Second
	Second

	3 01 114
	
	Horizontal and vertical coordinates of launch site
	

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

	
	
	Longitude (high accuracy)
	Degree, scale 5

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

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

	
	0 07 007
	Height of release of sonde above mean sea level
	m

	
	0 33 024
	Station elevation quality mark (for mobile stations)
	Code table

	
	
	Surface station measurements
	

	0 10 004
	
	Pressure                                             
	Pa, scale –1

	3 02 032
	0 07 032
	Height of sensor above local ground

(for temperature measurement)
	m,  scale 2

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

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

	
	0 13 003
	Relative humidity
	%

	0 07 032
	
	Height of sensor above local ground

(for wind measurement)
	m, scale 2

	0 02 002
	
	Type of instrumentation for wind measurement  
	Flag table

	0 11 001
	
	Wind direction
	Degree true

	0 11 002
	
	Wind speed
	m s-1, scale 1

	0 07 032
	
	Height of sensor above local ground

(set to missing to cancel the previous value)
	m, scale 2

	0 20 003
	
	Present weather
	Code table

	3 02 049
	
	Cloud information reported with vertical soundings
	

	
	0 08 002
	Vertical significance
	Code table

	
	0 20 011
	Cloud amount (of low or middle clouds Nh)
	Code table

	
	0 20 013
	Height of base of cloud (h)
	m, scale –1

	
	0 20 012
	Cloud type (low clouds CL)
	Code table

	
	0 20 012
	Cloud type (middle clouds CM)
	Code table

	
	0 20 012
	Cloud type (high clouds CH)
	Code table

	
	0 08 002
	Vertical significance ( = missing value)
	Code table

	0 22 043
	
	Sea/water temperature (for ship stations)
	K, scale 2

	
	
	Temperature, dew-point, relative humidity and wind data at height levels
	

	1 01 000
	
	Delayed replication of 1 descriptor 
	

	0 31 002
	
	Extended delayed descriptor replication factor
	Numeric

	3 03 055
	
	Temperature, dew-point, relative humidity and wind data at a height level with radiosonde position 
	

	
	0 04 086
	Long time period or displacement (since launch time)
	Second

	
	0 08 042
	Extended vertical sounding significance
	Flag table

	
	0 07 009
	Geopotential height 
	gpm

	
	0 05 015
	Latitude displacement since launch site (high accuracy)
	Degree, scale 5

	
	0 06 015
	Longitude displacement since launch site (high accuracy)
	Degree, scale 5

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

	
	0 13 009
	Relative humidity (see Note 4)
	%, scale 1

	
	0 12 103
	Dew-point temperature (scale 2) (see Note 4)
	K, scale 2

	
	0 11 001
	Wind direction
	Degree true

	
	0 11 002
	Wind speed
	m s-1, scale 1


Notes:      (1)
Time of launch 3 01 013 shall be reported with the highest possible accuracy available.  If the launch time is not available with second accuracy, the entry for seconds shall be put to zero. 

(2) Long time displacement 0 04 086 represents the time offset from the launch time 3 01 013 (in seconds).

(3) Latitude displacement 0 05 015 represents the latitude offset from the latitude of the launch site.  Longitude displacement 0 06 015 represents the longitude offset from the longitude of the launch site.

(4) If the radiosonde is equipped with a relative humidity sensor, 0 13 009 shall be reported as mandatory and dew-point temperature may be included as a derived value. If the radiosonde is equipped with a dew-point temperature sensor, 0 12 103 shall be reported and 0 13 009 shall be set to a missing value.  

· ANNEX TO PARAGRAPH 3.3.13

Modify text of bit No.1 and bit No.2 in the Flag table 0 08 083 (Nominal value indicator):
Bit No.

Meaning

   1

Adjusted to or with respect to representative height of sensor above local ground (or 




deck of marine platform)

   2

Adjusted to or with respect to representative height of sensor above water surface

to allow reporting the representative height of a sensor, to which the actual height of the sensor is adjusted. The existing wording, strictly speaking, allows only reporting the nominal values of measured elements “adjusted with respect to representative heights of sensors”.

Editorial correction in TM 307093 

In the existing template TM 307093, the construction of the data present bit-map is described:

	2 36 000
	Backward reference bit map

	1 01 000
	Delayed replication of 1 descriptor

	0 31 001
	Delayed descriptor replication factor = number of element descriptors

	0 31 031
	Data present indicator


This is not correct if TM 307093 is appended to a data sequence with delayed replications. It is proposed to modify the text “Delayed descriptor replication factor = number of element descriptors” to become “Delayed descriptor replication factor = number of data items”.

Add the Note to TM 307093
If TM 307093 is appended to a data sequence with delayed replications, e.g. TM 307091 or TM 307092, a multi-subset BUFR message should not be compressed. The bits set to 0 in the “data present bit-map” might not correspond to the same elements after the compression as prior to the compression.  Therefore it is proposed to add a note under template TM 307093:

Note:

If TM 307093 is applied to a data sequence containing delayed replications, a multi-subset BUFR message shall not be compressed, per regulation 94.6.3 viii.

· ANNEX TO PARAGRAPH 3.3.14
Add the new Table D entry:

	
	
	ATMS (Advanced Technology Microwave Sounder) data

	3 10 061
	0 01 007
	Satellite identifier

	
	0 01 033
	Identification of originating/generating centre

	
	0 01 034
	Identification of originating/generating sub-centre

	
	0 02 019
	Satellite instruments

	
	0 02 020
	Satellite classification

	
	3 01 011
	Year, Month, Day

	
	3 01 012
	Hour, Minute

	
	2 07 003
	Increase scale and bit width

	
	0 04 006
	Second

	
	2 07 000
	Cancel increase scale and bit width

	
	0 05 040
	Orbit number

	
	0 05 041
	Scan line number

	
	0 05 043
	Field of view number

	
	0 33 079
	Granule level quality flags

	
	0 33 080
	Scan level quality flags

	
	0 33 078
	Geolocation quality

	
	3 01 021
	Latitude, Longitude (high accuracy)

	
	2 01 129
	Increase bit width

	
	0 07 002
	Height or altitude

	
	2 01 000
	Cancel increase bit width

	
	0 07 024
	Satellite zenith angle

	
	0 05 021
	Bearing or azimuth

	
	0 07 025
	Solar zenith angle

	
	0 05 022
	Solar azimuth

	
	0 25 075
	Satellite antenna corrections version number

	
	1 11 000
	Delayed replication of 11 descriptors

	
	0 31 002
	Extended delayed descriptor replication factor

	
	0 05 042
	Channel number

	
	2 02 131
	Increase scale by 3

	
	0 02 153
	Satellite channel center frequency

	
	0 02 154
	Satellite channel band width

	
	2 02 000
	Cancel increase scale

	
	0 02 104
	Antenna polarization

	
	0 12 066
	Antenna temperature

	
	0 12 163
	Brightness temperature

	
	0 12 158
	Noise-equivalent delta temperature while viewing cold target

	
	0 12 159
	Noise-equivalent delta temperature while viewing warm target

	
	0 33 081
	Channel data quality flags


Add the new Table B entries:

	Table Reference
	Element name
	BUFR
	CREX


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

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

	0 12 158
	Noise-equivalent delta temperature while viewing cold target
	K
	2
	0
	12
	C
	2
	4

	0 12 159
	Noise-equivalent delta temperature while viewing warm target
	K
	2
	0
	12
	C
	2
	4

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

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

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

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


Add the following new Code table entries to existing BUFR/CREX Code table 0 02 104:

0 02 104 (Antenna polarization)

6
Quasi horizontal polarization

7
Quasi vertical polarization

Add the Code/Flag tables for the new Table B descriptors:

0 33 078  Geolocation quality
	Code figure
	Meaning

	0
	Nominal – altitude and Ephemeris data available

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

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

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

	4-14
	Reserved

	15
	Missing


0-33-079  Granule level quality flags

	Bit
	Meaning

	1-5
	Reserved

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

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

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

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

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

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

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

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

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

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

	All 16
	Missing value


0-33-080  Scan level quality flags 

	Bit
	Meaning

	1-6
	Reserved

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

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

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

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

	11
	Out of range condition for the WG Band PRT

	12
	KAV PRT temperature inconsistency

	13
	WG PRT temperature inconsistency  

	14
	Time Sequence Error

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

	16
	KAV PRT Sufficiency - Insufficient KAV PRT data are available

	17
	WG PRT Sufficiency - Insufficient WG PRT data are available

	18
	Space View antenna position error

	19
	Blackbody antenna position error

	All 20
	Missing value


0-33-081  Channel data quality flags 

	Bit
	Meaning

	1-2
	Reserved

	3
	Moon in space view

	4
	Gain error - the lowest black-body count is smaller than or equal to the highest space view count in a scan

	5
	Calibration with fewer than preferred samples

	6
	Space view data sufficiency check - insufficient space view samples are available

	7
	Black-body view data sufficiency check -  insufficient black-body view samples are available

	8
	Out of range condition for the Space view 

	9
	Out of range condition for the Black-body View

	10
	Space view inconsistency  

	11
	Black-body view inconsistency  

	All 12
	Missing value


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

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

	006
	Advanced technology microwave sounder


· ANNEX TO PARAGRAPH 3.3.15

Add the new entry to BUFR code table:

0-20-056  “Cloud phase”

4
 


Clear

Add the new entries to Common Code tables:

C-1 and C-11  “Originating Centers”

177


U.S. NOAA National Ocean Service

C-12  “Sub-centres of Originating centres”

	177
	U.S. NOAA National Ocean Service
	1 
	Center for Operational Oceanographic Products and Services 

	
	
	2 
	Coastal Survey Development Laboratory


· ANNEX TO PARAGRAPH 3.3.16

Add the new Table D entry:

	
	
	VIIRS (Visible/Infrared Imager Radiometer Suite) data

	3 10 062
	0 01 007
	Satellite identifier

	
	0 01 033
	Identification of originating/generating centre

	
	0 01 034
	Identification of originating/generating sub-centre

	
	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 08 076
	Type of band

	
	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 08 072
	Pixel(s) type

	
	0 08 029
	Remotely sensed surface type

	
	1 05 000
	Delayed replication of 5 descriptors

	
	0 31 002
	Extended delayed descriptor replication factor

	
	0 05 042
	Channel number

	
	0 02 155
	Satellite channel wavelength                             

	
	0 33 083
	Radiance data quality flags                        

	
	0 14 043
	Channel radiance

	
	0 15 042
	Reflectance


Add the new Table B entries:

	Reference
	Element name
	BUFR
	CREX


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

	0 02 155
	Satellite channel wavelength
	m
	9
	0
	16
	m
	9
	5

	0 14 043
	Channel radiance
	W m-2 sr-1 um-1
	4
	0
	23
	W m-2 sr-1 um-1
	4
	7

	0 15 042
	Reflectance
	%
	2
	0
	14
	%
	2
	5

	0 33 082
	Geolocation quality flags
	Flag table
	0
	0
	16
	Flag table
	0
	6

	0 33 083
	Radiance data quality flags
	Flag table
	0
	0
	16
	Flag table
	0
	6


Add the Note to Class 14 of Table B:

(7)
Channel radiance (014043) uses um to represent the wave number.

Add the new code table entries to existing BUFR/CREX Code table 0 08 072 and 0 08 076:

0 08 072  (Pixel(s) type)

3           Probably clear
4           Probably cloudy 

0 08 076  (Type of band) 
5           M

6           I

7           Day/night

Add the new Code/Flag tables for proposed new Table B descriptors:

0-33-082  Geolocation quality flags

	Bit
	Meaning

	1-6
	Reserved

	7
	Invalid Input Data (Indicates that any of the Spacecraft Ephemeris or Attitude Data is Invalid)

	8
	Bad Pointing (Indicates that the sensor LOS does not intersect the geoid, is near the limb, has invalid sensor angles or other similar condition)

	9
	Bad Terrain (Indicates that the algorithm could not obtain a valid terrain value)

	10
	Invalid Solar Angles

	11
	Missing at most a small gap of altitude and Ephemeris data

	12
	Missing more than a small gap of altitude and Ephemeris data, but no more than a granule boundary

	13
	Missing more than a granule boundary of altitude and Ephemeris data

	14
	The number of encoder pulse values per delta time is not as expected

	15
	Solar Eclipse during Earth view scan

	All 16
	Missing value


0-33-083  Radiance data quality flags

	Bit
	Meaning

	1-6
	Reserved

	7
	Poor calibration quality due to bad space view offsets, OBC view offsets, etc or use of a previous calibration view

	8
	Saturated Pixel

	9
	Missing Data - Data required for calibration processing is not available for processing

	10
	Calibrated pixel Radiance out of range

	11
	Calibrated pixel Reflectance or EBBT out of range

	12
	The Moon has corrupted the space view

	13
	Scan data is not Present (No valid data)

	14
	Quality for this scan-line is reduced. The value is determined by the combined number of steps required to find a replacement for thermistor or calibration source data

	15
	Bad Detector

	All 16
	Missing value


Add the new sub-category to Common Code Table C-13 under Data category 021 = Radiances (satellite measured):
	007
	Visible/Infrared Imager Radiometer Suite


· ANNEX TO PARAGRAPH 3.3.17

Add the new entries to Class 00 of Table B:

	Table Reference
	Element name
	BUFR
	CREX


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

	0 00 024
	Code figure
	CCITT IA5
	0
	0
	64
	Character
	0
	8

	0 00 025
	Code figure meaning
	CCITT IA5
	0
	0
	496
	Character
	0
	62

	0 00 026
	Bit number
	CCITT IA5
	0
	0
	16
	Character
	0
	2

	0 00 027
	Bit number meaning
	CCITT IA5
	0
	0
	496
	Character
	0
	62


Add thenew entries to Category 00 of Table D:

	
	
	Code table definition

	3 00 015
	0 00 030
	Descriptor defining sequence (FXY)

	
	1 02 000
	Delayed replication of 2 descriptors

	
	0 31 002
	Extended delayed descriptor replication factor

	
	0 00 024
	Code figure

	
	0 00 025
	Code figure meaning

	
	
	

	
	
	Flag table definition

	3 00 016
	0 00 030
	Descriptor defining sequence (FXY)

	
	1 02 000
	Delayed replication of 2 descriptors

	
	0 31 001
	Delayed descriptor replication factor

	
	0 00 026
	Bit number

	
	0 00 027
	Bit number meaning


· ANNEX TO PARAGRAPH 3.3.18
Add the Note under Class 20, referring to 0 20 019 and to 0 20 020: 

(8)
0 20 019 (Significant present or forecast weather) and 0 20 020 (Significant recent weather phenomena) shall be used in accordance with Code Table 4678 (Reference: Manual on Codes, WMO-No. 306, Volume I.1).
· ANNEX TO PARAGRAPH 3.3.19
Delete the footnote *  below to the Class 24
*
New named unit
In other
Old special unit

Relationship, 


and symbol
SI units
and symbol

old to new units


becquerel (Bq)
s–1
curie (Ci)

1 Ci = 3.7 x 1010 Bq


sievert (Sv)
J kg-1
rem (rem)

1 rem = 0.01 Sv

· ANNEX TO PARAGRAPH 3.3.21
3 09 070: Vertical profile for numerical weather prediction data

	Descriptor
	Element or sequence name
	Comments

	Identification
	
	

	0 01 035
	Originating Centre
	Required

	0 01 032
	Originating Process
	Required

	0 01 015
	Station name
	

	0 01 062
	Short ICAO location indicator
	

	3 01 001
	block # stn #
	

	Location and reference time
	
	

	3 01 021 
	lat long
	Required

	2 07 001
	Increase scale factor by 1; reference value and data width are recalculated in accordance with the Table C specification of operator 2 07 YYY 
	This table C operator requires BUFR Edition 4

	0 10 001
	Station elevation (non coordinate)
	Required. This value is the official or best estimate of the actual elevation of the station.  It is provided for comparison with the model's virtual terrain elevation.  The two can be substantially different in rugged terrain. We increased the scale factor to make the value directly comparable with 0 07 030 below. 

	2 07 000
	Cancel increase scale factor operator
	

	3 01 011
	yy mm dd
	

	3 01 012
	hh mm
	Reference time of the forecast

	0 08 086
	Vertical significance for NWP
	Set bit 9 to 1 (= virtual station height)

	0 07 030
	Height of station above mean sea level
	Elevation of model terrain at the lat/lon of station.

As qualified by 0 08 084, this value is both station and model specific. Required.

	Vertical profile data
	
	

	0 25 031
	NWP-generated vertical profile thinning method
	In this instance, the term "thinning" refers to a method that may be applied to select a subset of levels from a model that may have many native vertical levels. Selecting only a subset reduces the size of the pseudo-sounding, at the possible cost of information loss and extra processing.

	0 08 021
	Time significance
	Set to 4 (= forecast) or 16 (= analysis) or 27 (=first guess)

	0 04 014
	Time increment in hours
	Validity time of the forecast expressed as a Delta T from reference time. In the case of an analysis or 00 hour forecast, the value is set to zero.

	Point data at station height (including column-integrated data)
	
	

	0 10 004
	Pressure
	

	0 10 051
	Pressure reduced to MSL
	

	0 10 009
	Geopotential Height 
	

	0 20 010
	Cloud cover (total)
	

	0 13 095
	Total column water vapour
	

	Replication loop for levels
	
	

	1 28 000 
	
	

	0 31 002
	
	The number of levels used in the vertical profile is determined by this replication.  The number of levels is discretionary and comprises all agl levels and pressure levels. 

	Data on pressure coordinates
	
	

	1 13 000
	
	Short delayed replication (set to 1 if vertical coordinate is pressure; 0 otherwise)

	0 31 000
	
	

	0 08 086
	Vertical significance for NWP
	Set bit 1 to value=0 and other bits as appropriate

	0 07 004
	Pressure
	Non-surface levels on the model's native vertical coordinate are transposed to pressure coordinate.  This makes the levels more readily intelligible for human interpretation and easier to use by generic display applications. The levels may correspond exactly to native model levels, or be interpolated between model levels to pressure levels chosen by the generating centre.

	0 11 001
	Wind direction (degrees true)
	

	0 11 002
	Wind speed (m/s)
	

	0 12 101
	Temperature
	

	0 12 102
	Wet Bulb Temperature
	

	0 12 103
	Dew Point
	

	0 10 009
	Geopotential Height 
	

	1 03 000
	
	Embedded short delayed replication.  Set to 1 if optional enhanced model data is to be included.

	0 31 000
	
	

	0 11 022
	Divergence
	

	0 11 021
	Relative vorticity
	

	0 11 005
	Vertical motion
	

	Data at 10 metres AGL
	
	

	1 04 000
	
	Short delayed replication (set to 1 if vertical coordinate is 10 metres agl; 0 otherwise)

	0 31 000
	
	

	0 08 086
	Vertical significance for NWP
	Set bit 1 to value = 1 and bit 8 to value =1

	0 07 006
	Height above station
	Set to 10 m

	0 11 001
	Wind direction (degrees true)
	

	0 11 002
	Wind speed (m/s)
	

	Data at 2 metres AGL
	
	

	1 05 000
	
	Short delayed replication (set to 1 if vertical coordinate is 2 metres agl; 0 otherwise)

	0 31 000
	
	

	0 08 086
	Vertical significance for NWP
	

	0 07 006
	Height above station
	Set to 2 m

	0 12 101
	Temperature
	

	0 12 102
	Wet Bulb Temperature
	

	0 12 103
	Dew Point Temperature
	


	DESCRIPTORS
	
	
	
	
	

	F X  Y
	Element name
	Unit
	Scale
	Reference Value
	Data Width

	0 08 086
	Vertical significance for NWP
	Flag Table
	0
	0
	12

	0 25 031
	NWP-generated vertical profile thinning method
	Code Table
	0
	0
	3


	Flag Table 0 08 086  

	Vertical significance for Numerical Weather Prediction

	Bit No.
	Meaning

	1
	Model "ground" surface

	2
	Standard level

	3
	Tropopause level

	4
	Maximum wind level

	5
	Significant temperature level

	6
	Significant humidity level

	7
	Significant wind level

	8
	Vertically interpolated level (This should be set to 1 for points on the vertical profile that fall between the model's native vertical levels).

	9
	Virtual station height

	10
	Reserved

	11
	Reserved

	All 12
	Missing


	Code Table 0 25 031 

	NWP-generated vertical profile thinning method

	Code Figure
	Meaninggu54ᴀ�54�Thinning may be applied to reduce the number of levels of a pseudo-sounding containing ma

	0
	Reserved

	1
	No thinning applied (all native model levels are included from base to top of pseudo-sounding).

	2
	Native model levels are present only if they are significant levels as per regulations B/C 25 for conventional TEMP soundings

	3
	A predefined subset of native model levels is present

	4
	No native model levels are present.  All profile levels are interpolated to a predefined set of pressure coordinate levels

	5
	Reserved

	6
	Reserved

	7
	Missing


Note: None of the code figures exclude the addition of interpolated levels at the discretion of the generating centre.

· ANNEX TO PARAGRAPH 3.3.22
The sequence 3 02 067 is proposed for validation. It is assumed that it will be slightly modified during the validation process.

	3 07 086
	
	Sequence for representation of synoptic reports from a fixed land station suitable for SYNOP data for RA VI

	
	3 01 090
	Fixed surface station identification, time, horizontal and vertical coordinates

	
	3 02 031
	Pressure data

	
	3 02 035
	Basic synoptic “instantaneous” data 

	
	3 02 036
	Clouds with bases below station level

	
	0 08 002
	Vertical significance 

	
	3 02 037
	State of ground, snow depth, ground minimum temperature 

	
	3 02 066
	Dangerous weather phenomena

	
	3 02 043
	Basic synoptic “period” data

	
	3 02 044
	Evaporation data

	
	1 01 002
	Replicate next descriptor 2 times

	
	3 02 045
	Radiation data (from 1 hour and/or 24 hour period)

	3 02 067
	
	Additional synoptical data

	
	0 08 084*
	Significance of supplemental data

	
	0 01 023*
	Observation Sequence number

	
	*
	Additional “instantaneous” data

	
	*
	Additional present weather

	
	*
	Visibility in different directions

	
	*
	Sea data (Observations from a coastal station)

	
	*
	Clouds

	
	*
	Additional wind data

	
	*
	Additional weather

	
	*
	Additional 9SpSpspsp groups


*) not in WMO Template

The additions of DWD expands to 

	
	
	
	Sequence for representation of synoptic reports from a fixed land station suitable for SYNOP data
in DWD
	in FM12
	Unit, scale

	3 07 086
	
	
	Sequence for representation of synoptic reports from a fixed land station suitable for SYNOP data for RA VI
	
	

	Additional parameters in DWD

	3 02 067
	0 08 084
	
	Significance of supplemental data
	
	Flag table, 0

	
	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
	
	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 03 000
	
	Delayed replication of 3 descriptor
	
	

	
	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)
	981VV-988VV
	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,

333 925TwTw
	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 2 descriptor
	
	

	
	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 03 000
	
	Delayed replication of 3 descriptor
	
	

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

	
	0 20 090
	
	Special clouds
	993CS
	Code table, 0

	
	
	
	Additional wind data
	
	

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

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

	
	
	
	902tt 912ff .. mandatory ff>=18
	
	

	
	1 04 000
	
	Delayed replication of 4 descriptor
	
	

	
	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 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 12 000
	
	Delayed replication of 12 descriptor
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	
	Numeric, 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 08 021
	
	Time significance (=30 time of occurrence or =17 start of phenomenon)
	
	Code table, 0

	
	0 04 025
	
	Time displacement (=-xx )
	
	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 04 025
	
	Time displacement (=-xx )
	904tt
	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 to eliminate the previous value of time displacements )
	
	Minute, 0

	
	
	
	Additional weather
	
	

	
	1 06 000
	
	Delayed replication of 6 descriptor
	
	

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

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

	
	0 20 003
	
	Present weather                                  
	962ww, 963w1w1,

964ww,

965w1w1,

966ww,

967w1w1
	Code table, 0

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

	
	
	
	Additional 9SpSpspsp groups 
	
	

	
	1 13 000
	
	Delayed replication of 13 descriptor
	
	

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

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

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

	
	0 05 021
	
	Bearing or azimuth 

(different directions span a sector)  
	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

"to be developed"
	
	Code table, 0

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


Explanations and Regulations (to be discussed during the validation process)
The structure of the template with regard to the different time data based on the BUFR regulations.

94.5.3.4 "The consecutive occurrence of two identical element descriptors or identical sets of element descriptors from classes 04 to 07 inclusive shall demote a range of values bounded by the corresponding element values. This enables the definition of layers and simple time periods."

94.5.3.5 "The definition of line, areas, volumes and more complex time attributes shall be accomplished using descriptors from class 04 to 07 in association with suitable descriptors from class 08."

94.5.3.6 "The consecutive occurrence of two or more non-identical element descriptors from classes 04 to 07 inclusive shall infer that all such elements remain in effect until redefined, unless such elements define an increment."

E.g. for the purpose of a "significant change in wind speed and/or direction" the following sequence of descriptors was prepared:

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

904tt 913ff 
	

	
	1 12 000
	
	Delayed replication of 12 descriptor
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	
	Numeric, 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 08 021
	
	Time significance (=30 time of occurrence or =17 start of phenomenon)
	
	Code table, 0

	
	0 04 025
	
	Time displacement (=-xx )
	
	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 04 025
	
	Time displacement (=-xx )
	904tt
	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 to eliminate the previous value of time displacements
	
	Minute, 0


The first "time period (or displacement)" is set to -10 minutes and has the significance of "time averaged". This means that all following values are 10 minute mean values.

The second "time (period or) displacement" has the significance of e.g. "start of phenomenon". This means that all following values have the additional information of the time of commencement.

Due to the different specified time significance the second "time period or displacement" does not redefined the time period specified for the calculation of average. 

The third "time (period or) displacement" has the significance of "time of occurrence of wind shift" to determine the time of a significant change. This means that all following values have the additional information of the time of occurrence of wind shift.

Afterwards both the "time significance" and the "time (period or) displacement" is set to 0 to cancel all previous time periods or displacements.

Similar is valid for the following sequence: 

This sequence is meant for various 9SpSpspsp groups in diverse order and combination. 

	 
	
	
	Additional 9SpSpspsp groups 
	
	

	
	1 13 000
	
	Delayed replication of 13 descriptor
	
	

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

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

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

	
	0 05 021
	
	Bearing or azimuth 

(different directions span a sector)  
	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

"to be developed"
	
	Code table, 0

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


Within the replication the first two descriptors "Time period (or displacement)" define a period or are set to missing if the period is not specified.

With "Time significance" set to an appropriate value and "Time (period or) displacement" it is possible to specify the time of commencement, occurrence or ending.

This does not redefine the specified period.

The next two descriptors "Bearing or azimuth" define a sector or are set to missing if the sector is not specified. Sometimes the information about a sector is needed if no specific direction of a phenomenon is applicable.

· ANNEX TO PARAGRAPH 3.3.23
a.   Add the new Code table for supplementary information in "Special phenomena"

0 20 063
Special phenomena
(To be developed)

     Code figure



Status


0
Reserved

Pre-operational

1
Highest wind speed gusts greater than 11.5 m/s
Pre-operational


2
Highest mean wind speed greater than 17.5 m/s
Pre-operational


3-5
Reserved

Pre-operational


7
Visibility greater than 100000 m    
Pre-operational


8-9
Reserved

Pre-operational


10-19
Mirage


10 
Mirage - No specification

Pre-operational


11
Mirage - Image of distant object raised (looming)
Pre-operational


12 
Mirage - Image of distant object raised clear above the horizon
Pre-operational


13 
Mirage - Inverted image of distant object
Pre-operational


14
Mirage - Complex, multiple images of distant object (images not inverted)




Pre-operational


15
Mirage - Complex, multiple images of distant object (some images being inverted)




Pre-operational


16 
Mirage - Sun or moon seen appreciably distorted
Pre-operational


17 
Mirage - Sun visible, although astronomically below the horizon
Pre-operational


18 
Mirage - Moon visible, although astronomically below the horizon
Pre-operational


19
Reserved

Pre-operational


20-22
Day darkness, worst in direction specified


20 
Day darkness, bad, worst in direction specified
Pre-operational


21 
Day darkness, very bad, worst in direction specified
Pre-operational


22 
Day darkness, black, worst in direction specified
Pre-operational


23-30
Reserved

Pre-operational

31-39 Coloration and/or convergence of clouds associated with a tropical disturbance


31 
Slight coloration of clouds at sunrise associated with a tropical disturbance




Pre-operational


32 
Deep-red coloration of clouds at sunrise associated with a tropical disturbance




Pre-operational


33 
Slight coloration of clouds at sunset associated with a tropical disturbance




Pre-operational


34 
Deep-red coloration of clouds at sunset associated with a tropical disturbance




Pre-operational


35 
Convergence of CH clouds at a point below 45° forming or increasing and


associated with a tropical disturbance
Pre-operational


36 
Convergence of CH clouds at a point above 45° associated with a tropical disturbance



Pre-operational


37 
Convergence of CH clouds at a point below 45° dissolving or diminishing and
 

associated with a tropical disturbance
Pre-operational


38 
Convergence of CH clouds at a point above 45° associated with a tropical disturbance



Pre-operational


39
Reserved

Pre-operational


40-43
Hoar frost or coloured precipitation


40 
Hoar frost on horizontal surfaces
Pre-operational


41 
Hoar frost on horizontal and vertical surfaces
Pre-operational


42 
Precipitation containing sand or desert dust
Pre-operational


43 
Precipitation containing volcanic ash
Pre-operational


44-49
Reserved

Pre-operational


50-59
Nature and/or type of squall


50
Calm or light wind followed by a squall
Pre-operational


51
Calm or light wind followed by a succession of squalls
Pre-operational


52 
Gusty weather followed by a squall
Pre-operational


53 
Gusty weather followed by a succession of squalls
Pre-operational


54 
Squall followed by gusty weather
Pre-operational


55
General gusty weather with squall at intervals
Pre-operational


56
Squall approaching station

Pre-operational


57 
Line squall

Pre-operational


58 
Squall with drifting or blowing dust or sand
Pre-operational


59
Line squall with drifting or blowing dust or sand
Pre-operational


60-69
Variation of temperature during the period specified, associated with glaze or rime


60 
Temperature steady

Pre-operational


61 
Temperature falling, without going below 0°C
Pre-operational


62 
Temperature rising, without going above 0°C
Pre-operational


63 
Temperature falling to a value below 0°C
Pre-operational


64 
Temperature rising to a value above 0°C
Pre-operational


65 
Irregular variation, oscillations of temperature passing through 0°C
Pre-operational


66 
Irregular variation, oscillations of temperature not passing through 0°C
Pre-operational


67 
Variation of temperature not observed
Pre-operational


68 
Not allocated

Pre-operational


69 
Variation of temperature unknown owing to lack of thermograph
Pre-operational


70-79
Variation of visibility during the period specified

70 
Visibility has not varied (sun* visible) towards direction specified
Pre-operational


71
Visibility has not varied (sun* invisible) towards direction specified
Pre-operational


72 
Visibility has increased (sun* visible) towards direction specified
Pre-operational


73 
Visibility has increased (sun* invisible) towards direction specified
Pre-operational


74 
Visibility has decreased (sun* visible) towards direction specified
Pre-operational


75 
Visibility has decreased (sun* invisible) towards direction specified
Pre-operational


76
Fog coming from direction specified
Pre-operational


77 
Fog has lifted, without dissipating
Pre-operational


78 
Fog has dispersed without regard to direction
Pre-operational


79 
Moving patches or banks of fog
Pre-operational


80-89
Optical phenomena


80 
Brocken spectre

Pre-operational


81
Rainbow

Pre-operational


82 
Solar or lunar halo

Pre-operational


83
Parhelia or anthelia

Pre-operational


84 
Sun pillar

Pre-operational


85 
Corona

Pre-operational


86 
Twilight glow

Pre-operational


87 
Twilight glow on the mountains (Alpenglühen)
Pre-operational


88 
Mirage

Pre-operational


89 
Zodiacal light

Pre-operational


90
St. Elmo's fire

Pre-operational


91-1022
Reserved

Pre-operational


1023
Missing value

Pre-operational

b.   Add the new descriptor for Supplementary cloud type

	TABLE

REFERENCE
	
	BUFR
	CREX

	F
	X
	Y
	ELEMENT NAME
	UNIT
	SCALE
	REFERENCE VALUE
	DATA

WIDTH

(Bits)
	UNIT
	SCALE
	DATA

WIDTH

(Char)
	Status

	0
	20
	136
	Supplementary cloud type 
	Code table
	0
	0
	9
	Code table
	0
	3
	Validation


0 20 136
Supplementary cloud type
     Code figure



Status


0-7
Nature of clouds of vertical development


0 
Isolated cumulus humilis and/or cumulus mediocris of vertical development
                       
Validation


1 
Numerous cumulus humilis and/or cumulus mediocris of vertical development


  
Validation


2 
Isolated cumulus congestus of vertical development  
Validation


3 
Numerous cumulus congestus of vertical development  
Validation



4 
Isolated cumulonimbus of vertical development  
Validation


5 
Numerous cumulonimbus of vertical development  
Validation


6 
Isolated cumulus and cumulonimbus of vertical development  
Validation


7 
Numerous cumulus and cumulonimbus of vertical development  
Validation


8-9
Reserved

Validation


10-19
Orographic clouds


11 
Isolated orographic clouds, pileus, incus, forming
Validation


12 
Isolated orographic clouds, pileus, incus, not changing
Validation


13 
Isolated orographic clouds, pileus, incus, dissolving
Validation


14 
Irregular banks of orographic cloud, föhn bank, etc., forming
Validation


15 
Irregular banks of orographic cloud, föhn bank, etc., not changing
Validation


16 
Irregular banks of orographic cloud, föhn bank, etc., dissolving
Validation


17 
Compact layer of orographic cloud, föhn bank, etc., forming
Validation


18 
Compact layer of orographic cloud, föhn bank, etc., not changing
Validation


19 
Compact layer of orographic cloud, föhn bank, etc., dissolving
Validation


20-29
Cloud conditions over mountains and passes


20 
All mountains open, only small amounts of cloud present
Validation


21 
Mountains partly covered with detached clouds (not more than half the peaks can be 


seen) 
Validation


22 
All mountain slopes covered, peaks and passes free
Validation


23 
Mountains open on observer’s side (only small amounts of cloud present), 
Validation



but a continuous wall of cloud on the other side


24 
Clouds low above the mountains, but all slopes and mountains open 
Validation



(only small amounts of cloud on the slopes)


25 
Clouds low above the mountains, peaks partly covered by precipitation trails or clouds




Validation


26 
All peaks covered but passes open, slopes either open or covered
Validation


27 
Mountains generally covered but some peaks free, slopes wholly or partially covered



Validation


28 
All peaks, passes and slopes covered
Validation


29 
Mountains cannot be seen owing to darkness, fog, snowstorm, precipitation, etc.



Validation


30-34
Reserved

Validation


35-39
Condensation trails


35 
Non-persistent condensation trails
Validation


36 
Persistent condensation trails covering less than 1/8 of the sky
Validation


37 
Persistent condensation trails covering 1/8 of the sky
Validation


38 
Persistent condensation trails covering 2/8 of the sky
Validation


39 
Persistent condensation trails covering 3/8 or more of the sky
Validation


40-49
Cloud conditions observed from a higher level


40 
No cloud or mist observed from a higher level
Validation


41 
Mist, clear above observed from a higher level
Validation


42 
Fog patches observed from a higher level
Validation


43 
Layer of slight fog observed from a higher level
Validation


44 
Layer of thick fog observed from a higher level
Validation


45 
Some isolated clouds observed from a higher level
Validation


46 
Isolated clouds and fog below observed from a higher level
Validation


47 
Many isolated clouds observed from a higher level
Validation


48 
Sea of clouds observed from a higher level
Validation


49 
Bad visibility obscuring the downward view observed from a higher level
Validation


50-510
Reserved

Validation


511
Missing value

Validation

· ANNEX TO PARAGRAPH 3.3.24
a. Entries in table 2555 Mw – "Water-spout(s), tornadoes, whirlwinds, dust devils" allow to encode "Dust devils" which is missing in 0 20 023 – Other weather phenomena. 
An additional entry is proposed:

0 20 023

Other weather phenomena 

Bit No.
Status


1 
Dust/sand whirl
Operational


2 
Squalls
Operational


3 
Sand storm
Operational


4 
Dust storm
Operational


5 
Lightning - cloud to surface
Operational


6 
Lightning - cloud to cloud
Operational


7 
Lightning - distant
Operational


8 
Thunderstorm
Operational


9 
Funnel Cloud not touching surface
Operational


10 
Funnel cloud touching surface
Operational


11 
Spray
Operational


12 
Water-spout
Operational


13 
Wind shear
Operational


14
Dust devils
Pre-operational

15-17 
Reserved
Operational


All 18 
Missing value
Operational

b.  In table 2555 Mw – "Water-spout(s), tornadoes, whirlwinds, dust devils" following information is given

· within 3 km of station

· more than 3 km from station

In BUFR Flag table 020027 – "Phenomenon occurrence" there are (corresponding) entries

· At the station

· In the vicinity

The Question is whether 

· "At the station" is equivalent to "within 3 km of station" and

· "In the vicinity" is equivalent to "more than 3 km from station"

· or do we need at least an editorial change for the entries?

Flag Table 020027 is completed (no additional entries are possible)!

Proposed editorial change in Flag table 0 20 027 (in case):

0 20 027


Phenomena occurrence 


Bit No.
Status


1 
At time of observation
Operational


2 
In past hour
Operational


3 
In time period for past weather W1W2
Operational


4 
In time period specified
Operational


5 
Reserved
Operational


6 
Below station level
Operational


7 
At the station
Operational


8 
In the vicinity
Operational


All 9 
Missing value
Operational

Notes:

* ....

(1) In conjunction with the observation of water spouts or funnel clouds i.e. within 3 km of station.

(2) In conjunction with the observation of water spouts or funnel clouds i.e. more than 3 km from station.

c.  In Code table 3778 – "Supplementary information" some entries concerning the "Time significance" are given: 

· Time of commencement

· Time of ending ...

· Time of occurrence ...

The almost saturated BUFR Code table 0 08 021 – "Time significance" provides corresponding entries

· 17 – Start of phenomenon

· 29 – End of scan (if appropriate)

but no entries of "Time of occurrence" and no proper coding of "Time of ending"

Proposal of new entries and editorial changes in 0 08 021:

· 30 – Time of occurrence of a phenomenon

· change 29 in "End of scan or time of ending" 

0 08 021


Time significance 


Code figure
Status


0 
Reserved
Operational


1 
Time series
Operational


2 
Time averaged
Operational


3 
Accumulated
Operational


4 
Forecast
Operational


5 
Forecast time series
Operational


6 
Forecast time averaged
Operational


7 
Forecast accumulated
Operational


8 
Ensemble mean
Operational


9 
Ensemble mean time series
Operational


10 
Ensemble mean time averaged
Operational


11 
Ensemble mean accumulated
Operational


12 
Ensemble mean forecast
Operational


13 
Ensemble mean forecast time series
Operational


14 
Ensemble mean forecast time averaged
Operational


15 
Ensemble mean forecast accumulated
Operational


16 
Analysis
Operational


17 
Start of phenomenon
Operational


18 
Radiosonde launch time
Operational


19 
Start of orbit
Operational


20 
End of orbit
Operational


21 
Time of ascending node
Operational


22 
Time of occurrence of wind shift
Operational


23 
Monitoring period
Operational


24 
Agreed time limit for report reception
Operational


25 
Nominal reporting time
Operational


26 
Time of last known position
Operational


27 
First guess
Operational


28 
Start of scan
Operational


29 
End of scan or time of ending
Pre-operational

30 
Time of occurrence
Pre-operational

31 
Missing value
Operational

d. Code table 4077 – zz "Variation, location or intensity of phenomena" 

zz=99 have the meaning: "Very heavy; killing; very severe; dense; greatly above normal; very thick; very good"

This is unrepresentable in BUFR Code table 0 20 024 - "Intensity of phenomena"

It is proposed to add as last possible entry something like "very severe" or even "disastrous".

0 20 024


Intensity of phenomena 


Code figure
Status


0 
No phenomena
Operational


1 
Light
Operational


2 
Moderate
Operational


3 
Heavy
Operational


4 
Violent
Operational


5 
Severe
Operational


6 
Very severe
Pre-operational

7 
Missing value
Operational

e. Code table 3766 S8 – "Snowstorm phenomena (snow raised by the wind)"

To be able to encode all entries of table S8 with the combination of the BUFR descriptors 020025 020026 020027 the code tables should be augmented accordingly.

There is no entry for the information of "impossible to determine whether snow is falling or not".

0 20 025


Obscuration 


Bit No.
Status


1 
Fog
Operational


2 
Ice fog
Operational


3 
Steam fog
Operational


4-6 
Reserved
Operational


7 
Mist
Operational


8 
Haze
Operational


9 
Smoke
Operational


10 
Volcanic ash
Operational


11 
Dust
Operational


12 
Sand
Operational


13 
Snow
Operational


14 
Cloud
Operational


15 
Precipitation
Operational


16 
Impossible to determine whether snow is falling or not
Pre-operational

17-20 
Reserved
Operational


All 21 
Missing value
Operational
0 20 026

Character of obscuration 

Code figure
Status


0 
No change
Operational


1 
Shallow
Operational


2 
Patches
Operational


3 
Partial
Operational


4 
Freezing
Operational


5 
Low drifting
Operational


6 
Blowing
Operational


7 
Increasing
Operational


8 
Decreasing
Operational


9 
In suspension in the air
Operational


10 
Wall
Operational


11 
Dense
Operational


12 
Whiteout
Operational


13
Drifting and blowing
Pre-operational

14 
Reserved
Operational


15 
Missing value
Operational

· ANNEX TO PARAGRAPH 3.3.25
	Data category
	International data sub-category

	5
	Single level upper-air data (satellite)
	1
	Cloud properties

	12
	Surface data (satellite)
	8
	Soil moisture

	12
	Surface data (satellite)
	9
	Normalised differential vegetation index (NDVI)

	12
	Surface data (satellite)
	10
	Normalised radar backscatter

	12
	Surface data (satellite)
	11
	Surface emissivity

	30
	Calibration dataset (satellite)
	0
	Subsetted data

	30
	Calibration dataset (satellite)
	1
	Collocated data

	30
	Calibration dataset (satellite)
	2
	On-board calibration data

	30
	Calibration dataset (satellite)
	3
	Bias Monitoring

	30
	Calibration dataset (satellite)
	4
	Near Real-Time Correction

	30
	Calibration dataset (satellite)
	5
	Re-analysis Correction


· ANNEX TO PARAGRAPH 3.3.26
New entries in Common Code table C-12: Sub-Centres of Originating Centres defindes by entries in Common Tables C-1 or C-11

Add new entries for Region VI and centre 00250 - COnsortium for Small scale MOdelling  (COSMO)

Code figure
Name
Code figure
Name
Status


250
COSMO
76
RHM (Russia)

                     (COnsortium for Small scale MOdelling)
78
DWD (Germany)


80
USAM (Italy)


96
HNMS (Greece)


215
MCH (Switzerland)

220
IMGW (Poland)



242
NMA (Romania)


· ANNEX TO PARAGRAPH 3.3.27
a.  Add the new descriptor for Evolution of clouds

	TABLE

REFERENCE
	
	BUFR
	CREX

	F
	X
	Y
	ELEMENT NAME
	UNIT
	SCALE
	REFERENCE VALUE
	DATA

WIDTH

(Bits)
	UNIT
	SCALE
	DATA

WIDTH

(Char)
	Status

	0
	20
	137
	Evolution of clouds 
	Code table
	0
	0
	4
	Code table
	0
	2
	Validation


0 20 137
Evolution of clouds
     Code figure



Status


0
 No change
Validation


1
 Cumulification
Validation


2
 Slow elevation
Validation


3
 Rapid elevation
Validation


4
 Elevation and stratification
Validation


5
 Slow lowering
Validation


6
Rapid lowering
Validation


7 
Stratification
Validation


8 
Stratification and lowering
Validation


9 
Rapid change
Validation


10-14
Reserved 
Validation


15
Missing value
Validation

b.   Add in the Manual on codes, Volume I.2, Attachment II

LIST OF ALPHANUMERIC CODE TABLES RELATED TO

BUFR AND CREX CODE TABLES AND FLAG TABLES

	BUFR/CREX 

code or flag table
	Related code table,

regulation or code form

in alphanumeric codes
	Remarks

	0 13 057
	Rt — Code table 3552
	—

	0 20 040
	S8' — Code table 3776
	—

	0 20 137
	n3 — Code table 2863
	—


c.   Add the new descriptor for Template version number

	TABLE

REFERENCE
	
	BUFR
	CREX

	F
	X
	Y
	ELEMENT NAME
	UNIT
	SCALE
	REFERENCE VALUE
	DATA

WIDTH

(Bits)
	UNIT
	SCALE
	DATA

WIDTH

(Char)
	Status

	0
	01
	113
	Template version number defined by originating centre
	Numeric
	1
	0
	9
	Numeric
	1
	3
	Validation


d.   Add the note under Class 20

Notes:

(9)
A true direction from which a phenomenon or clouds are moving value 0 shall indicate "at the station" whereas value 500 shall indicate "all directions".

· ANNEX TO PARAGRAPH 3.4.1

Modify the Regulations B/C 1.9, 5.9 and 10.7

B/C 1.9 “Instantaneous” data required by regional or national reporting practices
If regional or national reporting practices require inclusion of additional “instantaneous” parameters, the sequence descriptor 3 07 080 shall be supplemented by the required element descriptors being preceded by a relevant time period descriptor set to zero, i.e. 0 04 024 = 0 or 0 04 025 = 0.  

B/C 5.9 “Instantaneous” data required by regional or national reporting practices
If regional or national reporting practices require inclusion of additional “instantaneous” parameters, the sequence descriptor 3 07 090 shall be supplemented by the required element descriptors being preceded by a relevant time period descriptor set to zero, i.e. 0 04 024 = 0 or 0 04 025 = 0.  

B/C 10.7 “Instantaneous” data required by regional or national reporting practices
If regional or national reporting practices require inclusion of additional “instantaneous” parameters, the sequence descriptor 3 08 009 shall be supplemented by the required element descriptors being preceded by a relevant time period descriptor set to zero, i.e. 0 04 024 = 0 or 0 04 025 = 0.

Modify the Regulations B/C 25

General

A BUFR (or CREX) message should be sent when the 100 hPa level is reached.  In any case, a BUFR (or CREX) message shall be produced when the sounding is completed containing data from the entire sounding. 

If high resolution data are reported, only one BUFR message should be sent when the 100 hPa level is reached and only one BUFR message shall be produced when the sounding is completed, provided that all standard and significant levels are properly identified in compliance with the relevant B/C 25 Regulations.

B/C 25.7.2.2 Extended vertical sounding significance – Flag table 0 08 042

m) All bits set to 0 indicate a level determined by national decision or a level of no significance that has been included when high resolution data are reported.

· ANNEX TO PARAGRAPH 4.1
Amend METAR and SPECI as follows.

FM 15–XIV METAR
Aerodrome routine meteorological report (with or without trend forecast)

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

C O D E F O R M :

[image: image9.wmf]Category of traditional 

Alphanumeric Codes (TAC)

Nov.
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Nov.
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Nov.
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Nov.

2008

Nov.

2009

Nov.

2010

Nov.

2011

Nov.

2012

Nov.

2013

Nov.

2014

Nov.

2015

Nov.

2016

Cat.1: Common

   SYNOP, SYNOP MOBIL

Parallel distribution 

   PILOT, PILOT MOBIL

Start operational exchange

Migration complete

of TAC and BUFR stopped

   TEMP, TEMP MOBIL

   TEMP DROP, CLIMAT

Cat.2: Satellite observations

      SARAD, SAREP,

Migration complete

      SATEM, SATOB

Cat.3: Aviation

Start experimental exchange

Start operational exchange

      METAR, SPECI, TAF

      AMDAR

Migration complete

Migration complete

Cat.4: Maritime

      BUOY, TRACKOB,

      BATHY, TESAC,

Parallel distribution 

      WAVEOB, SHIP,

Start operational exchange

Migration complete

of TAC and BUFR stopped

      CLIMAT SHIP,

      PILOT SHIP,

Start experimental exchange

      TEMP SHIP,

      Argos data

Migration complete

Cat.5: Miscellaneous

      RADOB, IAC,

Start operational exchange

      IAC FLEET,

      GRID, RADOF

Migration complete

Cat.6: Obsolete

MIGRATION MATRIX

      

ICEAN, GRAF, NACLI etc., SFAZI, SFLOC, SFAZU, ROCOB, ROCOB SHIP, CODAR, WINTEM, ARFOR, RADREP, MAFOR, HYDRA, HYFOR, CLIMAT TEMP

      

CLIMAT TEMP SHIP 

NOT APPLICABLE





METAR






KMH or
or
COR
CCCC
YYGGggZ
NIL
AUTO
dddffGfmfm 
KTor
dndndnVdxdxdx
SPECI






MPS




NsNsNshshshs




or



RDRDR/VRVRVRVRi

VVhshshs
VVVV
VNVNVNVNDv
or
 w´w´
or

or

RDRDR/VRVRVRVRVVRVRVRVRi

NSC
VVVVNDV



or

or



NCD
CAVOK







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




WS ALL RWY







NsNsNshshshs



KMH or
VVVV 
w´w´
or

(TTTTT
TTGGgg
dddffGfmfm 
KT 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.



KMH or

15.5
Groups dddffGfmfm
KT 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 KMH, 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)
KMH, KT and MPS are the standard ICAO abbreviations for kilometres per hour, knots and metres per second, respectively.

(2)
The unit of wind speed used is determined by national decision. However, the primary unit prescribed in ICAO Annex 5 for wind speed is the metre per second (MPS)kilometre per hour (KMH), 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-120 km h–1 (10 kt) or more before or after the change, or a change in wind speed of 5 m s-120 km h–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) (2 m s–1 or 6 km h–1). 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) (2 m s–1 or 6 km h–1) 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 KMH, 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) (5 m s–1 or 20 km h–1) or more, this maximum speed shall be reported as Gfmfm immediately after dddff, followed immediately, without a space, by one of the abbreviations KMH, 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 (50 m s–1 or 200 km h–1), the groups ff and fmfm shall be preceded by the letter indicator P and reported as P49MPS (P99KT)P99 KT (P49 MPS or P199 KMH).

Note:
There is no aeronautical requirement to report surface wind speeds of 50 m s-1 200 km h–1 (100 kt) or more; however, provision has been made for reporting wind speeds up to 99 m s-1 399 km h–1 (199 kt) for non-aeronautical purposes, as necessary.

15.6
Groups VVVV VVVVNDV 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. When visibility sensors are used and they are sited in such a manner that no directional variations can be given, the abbreviation NDV shall be appended to visibility reported.
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) selected special reports 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.

15.7.6
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) (32 km h–1, 8 m s–1), the speed rising to 11 m s-1 (22 knots) (44 km h–1, 11 m s–1) or more and lasting for at least one minute.

15.8.20
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 cannot be observed by that system, the cloud type 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

REw´w´
or
(WTsTs/SS´ )
(RDRDR/ERCReReRBRBR)



WS ALL RWY

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.



 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´)

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 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.
Amend TAF as follows.
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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.



KMH or

51.3
Group dddffGfmfm
KT 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 KMH, KT or MPS, as the case may be.

Notes:

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

(2)
The unit of wind speed used is determined by national decision. However, the primary unit prescribed in ICAO Annex 5 for wind speed is the metre per second (MPS)kilometre per hour (KMH), with the knot (KT) permitted for use as a non-SI alternative unit until a termination date is decided – subject to a decision which is currently under review by ICAO.

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) (2 m s–1 or 6 km h–1). 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) (5 m s–1 or 20 km h–1) 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.

Amend SYMBOLIC LETTERS AND REMARKS as follows.

SYMBOLIC LETTERS AND REMARKS

AS TO THE METHODS OF CODING

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 kilometres per hour or 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 kilometres per hour or 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)

Amend the Code table as follows.
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.

· ANNEX TO PARAGRAPH 4.3
It is proposed to add a new point (d) to FM 12.2.6.6.1 and to FM 12.2.6.7.1: 

               (d)  One hour for intermediate observations if taken every hour.
· ANNEX TO PARAGRAPH 5.1.1
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· ANNEX TO PARAGRAPH 5.1.2
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· ANNEX TO PARAGRAPH 5.2


NOTES:

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

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

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

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

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

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

· Start of operational exchange means: data will be made available in BUFR (CREX) whereby some (but not all) Members rely on them operationally.  Still the current alphanumeric codes will be distributed (parallel distribution).
· Migration complete means: at this date the BUFR (CREX) exchange becomes the standard WMO practice.  Parallel distribution of TAC and TDCF may continue and will be discontinued step by step whenever possible with respective advance notification.
· Parallel distribution of TAC and BUFR stopped means: at this date parallel TAC and BUFR distribution is terminated. For archiving purposes and at places where BUFR (CREX) exchange still causes problems the alphanumeric codes may be used only for the exchange of data between two NMHSs.
Relevant conditions to be satisfied before experimental exchange may start:

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

· Training of concerned testing parties has been completed;

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

Relevant conditions to be satisfied before operational exchange may start:

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

· Training of all concerned parties has been completed;

Relevant conditions to be satisfied before TAC ceasing may end:

· All required software (encoding, decoding, viewing) is operational.

· ANNEX TO PARAGRAPH 5.3
Table - Encoder/decoder available for migration to TDCF

	BUFR 
SOFTWARE
	APPLICABILITY 
(OS)
	LANGUAGE
	SOURCE CODE
	AVAILABILITY
	SUPPORT

	ECMWF

(DECODING/ ENCODING)
	UNIX, LINUX, Windows with GIGWIN emulator
	FORTRAN
	YES
	INTERNET, FREE DOWNLOAD, DOCUMENTATION ON LINE

http://www.ecmwf.int/products/data/software/
(also CREX/GRIB 1/GRIB 2)
	· ECMWF WILL ANSWER LIMITED QUERIES BY EMAIL

· ECMWF WILL UPDATE TABLES AND MAKE NEW VERSION FOR NEW EDITION

	NCEP, USA

(DECODING/ ENCODING)
	UNIX, LINUX
	FORTRAN, C
	YES
	INTERNET, FREE DOWNLOAD, DOCUMENTATION ON LINE
http://www.nco.ncep.noaa.gov/sib/decoders/BUFRLIB/
http://www.nco.ncep.noaa.gov/pmb/codes/GRIB2/
	· LIMITED FREE TECHNICAL SUPPORT (VIA TELEPHONE, E-MAIL, ETC.)

· ONLINE REFERENCE GUIDE AT URL IN THE LEFT COLUMN (BUFR)

· IN-LINE COMMENTS (GRIB2)

	DWD, GERMANY
(DECODING/ ENCODING)
	UNIX, WINDOWS
	C
	NO
	AT REQUEST, AT COST 
(FROM 100 $ TO 2500$)

www.ebp.de
	· DWD WILL ANSWER LIMITED QUERIES BY EMAIL

· DWD WILL UPDATE TABLES AND MAKE NEW VERSION FOR NEW EDITION AND NEW OS VERSION

	BUFR-World (DWD)
(DECODING/ ENCODING/ GUI)
	WINDOWS,
 UNIX, LINUX,
SOLARIS, …
	JAVA
	NO
	AT REQUEST, AT COST
	LIMITED SUPPORT

	UKMO, UK
(DECODING/ ENCODING)
	UNIX
	FORTRAN?
	?
	AT REQUEST FREE
	NO SUPPORT, 
NOR FOLLOW UP

	INPE, BRAZIL
	WINDOWS/UNIX
	FORTRAN
	YES
	FREE DOWNLOAD "MBUFRTOOLS" under "decoding/encoding" at

http://downloads.cptec.inpe.br/publicacoes/distribuicao.jsp
	LIMITED SUPPORT

	MSC, CANADA

ENCODING/DECODING
	Unix/Linux, Cygwin

(GNU development tools)
	C
	YES
	Free (LGPL license)

http://launchpad.net /libecbufr
	   LIMITED SUPPORT.  SOFTWARE UPDATES, BUG REPORTS/FIXES AND TABLES AVAILABLE ON DOWNLOAD SITE


· ANNEX TO PARAGRAPH 6.2
PROCEDURES FOR AMENDING THE MANUAL ON CODES
Note:  Meanings of marks below are as follows.

Text --- No changes

Text --- Addition or modification

Text --- Deletion or modification

Text --- Move from other article

Text --- Move to other article

1.
General validation and implementation procedures
1.1
Proposal of amendments
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.

1.2
Drafting recommendation
The Inter-Programme Expert Team on Data Representation and Codes (IPET-DRC)1, supported by the Secretariat, shall validate the stated requirements (unless it is consequential to an amendment to the WMO Technical Regulations) and develop a draft recommendation to respond to the requirements, as appropriate.

1.3
Date of implementation
A draft recommendation of the ET-DRC must be validated. A draft recommendation of the ET-DRC must be endorsed by the Implementation/Coordination Team on Information Systems and Services (ICT-ISS) of the Open Programme Area Group on Information Systems and Services (OPAG-ISS). The IPET-DRC should define a date of implementation in order to give sufficient time to the WMO Members to implement the amendments after the date of notification; the IPET-DRC should document the reasons to propose a time span of less than six months except for the fast track procedure.

1.4
Procedures for approval
After a draft recommendation of the IPET-DRC is validated in accordance with the procedure given in section 6 below, depending on the type of amendments, the IPET-DRC may select one of the following procedures for the approval of the amendments:

•
Fast-track procedure (see section 2 below);

•
Procedure for the adoption of amendments between CBS sessions (see section 3 
below);
•
Procedure for the adoption of amendments during CBS sessions (see section 4 
below).
1.5
Urgent introduction

Regardless of above procedures, as an exceptional measure, the following procedure accommodates urgent user needs to introduce new entries in BUFR/CREX tables A, B and D, code and flag tables of BUFR, CREX and GRIB edition 2 and Common Code tables.

(a)
A draft recommendation developed by IPET-DRC shall be validated according to 6.1, 6.2 and 
6.3 below.

(b)
The draft recommendation for pre-operational use, which can be used in operational data 
and products, shall be approved by the chairpersons of IPET-DRC and OPAG-ISS, and the 
president of CBS. The list of pre-operational entries is kept on-line on 
the WMO web server;

(c)
Pre-operational entries need to be approved by one of the procedures in 1.4 for 
operational use.
1.6
Version number

The version number of the master table will be incremented.

1.7
Issuing updated version

Once amendments to the Manual on Codes are adopted, an updated version of the relevant part of the Manual shall be issued in the four languages: English, French, Russian and Spanish. The Secretariat will inform all WMO Members of the availability of a new updated version of that part at the date of notification mentioned in 1.3.

2.
Fast-track procedure

2.1
Scope
The fast-track procedure can be used for additions to BUFR or CREX Tables A, B, and D with associated code tables or flag tables, to code or flag tables or templates in GRIB and to common tables C.

2.2
Endorsement
An ET-DRC draft recommendation must be validated in accordance with the procedures given in section 6 below. Draft recommendations developed by the IPET-DRC, including a date of implementation of the amendments, must be endorsed by the chairperson of OPAG-ISS.

The filling of reserved and unused entries in the existing code and flag tables is considered as minor adjustments, and will be done by the Secretary-General in consultation with the president of CBS. For other types of amendments, the English version of the draft recommendation, including a date of implementation, should be distributed to the focal points for codes and data representation matters for comments, with a deadline of two months for the reply. It should then be submitted to the president of CBS for adoption on behalf of the Executive Council (EC).
2.3
Approval

2.3.1
Minor adjustments

The filling of reserved and unused entries in the existing code and flag tables, and Common Code tables is considered as minor adjustments, and will be done by the Secretary-General in consultation with the president of CBS.
2.3.2
Other types of amendments

For other types of amendments, the English version of the draft recommendation, including a date of implementation, should be distributed to the focal points for codes and data representation matters for comments, with a deadline of two months for the reply. It should then be submitted to the president of CBS for adoption on behalf of the Executive Council (EC).

2.4
Frequency

The implementation of amendments approved through the fast track procedure can be twice shall normally be limited to one per a year in May and November. If the Chair/co-Chair of ET-DRC and OPAG-ISS agree that an exceptional situation exists, a second fast track implementation can be initiated.
	IPET-DRC
	
	chairperson of OPAG-ISS
	
	president of CBS
	
	


or
	IPET-DRC
	
	chairperson of OPAG-ISS
	
	Focal points for code and data representation matters
	
	president of CBS


Figure 1 - Adoption of amendments by fast track procedure
3.
Procedures for the adoption of amendments between CBS sessions

3.1
Approval of draft recommendation

For the direct adoption of amendments between CBS sessions, as a first step, the ET-DRC submits its draft recommendation developed by the IPET-DRC, including a date of implementation of the amendments, shall be submitted to the chairperson of OPAG-ISS and president and vice-president of CBS for approval. In a second step, upon approval of the president of CBS, the Secretariat sends the recommendation in the four languages (English, French, Russian and Spanish), including a date of implementation of the amendments, to all WMO Members for comments to be submitted within two months; WMO Members are invited to designate a focal point responsible to discuss any comments/disagreements with the ET-DRC. If the discussion between the ET-DRC and the focal point cannot result in an agreement on a specific amendment by a WMO Member, this amendment will be reconsidered by the ET DRC. Those WMO Members not having replied within the two months following the dispatch of the amendments are implicitly considered as having agreed with the amendments. In a third step, once amendments are agreed by WMO Members, and after consultation with the Chair and co-Chair of the OPAG-ISS and the president and vice-president of CBS, the Secretariat notifies at the same time the WMO Members and the members of the Executive Council of the approved amendments and of the date of their implementation.
3.2
Circulation to Members

In a second step, uUpon approval of the president of CBS, the Secretariat sends the recommendation in the four languages (English, French, Russian and Spanish), including a date of implementation of the amendments, to all WMO Members for comments to be submitted within two months following the dispatch of the amendments.

3.3
Agreement

Those WMO Members not having replied within the two months following the dispatch of the amendments are implicitly considered as having agreed with the amendments.

3.4
Coordination
WMO Members are invited to designate a focal point responsible to discuss any comments/disagreements with the IPET-DRC. If the discussion between the IPET-DRC and the focal point cannot result in an agreement on a specific amendment by a WMO Member, this amendment will be reconsidered by the IPET-DRC.

3.5
Notification

In a third step, oOnce amendments are agreed by WMO Members, and after consultation with the chairperson of the OPAG-ISS and the president and vice-president of CBS, the Secretariat notifies at the same time the WMO Members and the members of the Executive Council of the approved amendments and of the date of their implementation.
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Figure 2 - Adoption of amendments between CBS sessions
4.
Procedures for the adoption of amendments during CBS sessions

For the adoption of amendments during CBS sessions, the IPET-DRC submits its recommendation, including a date of implementation of the amendments, to the Implementation/Coordination Team on Information Systems and Services (ICT-ISS) of the Open Programme Area Group on Information Systems and Services (OPAG-ISS) ICT-ISS. The recommendation is then submitted to a CBS session and then to an EC session.

5.
Procedures for the correction of existing entries in the BUFR and CREX tables
5.1
Introducing a new descriptor
If an erroneous specification of an entry is found in an operational BUFR or CREX Eelement descriptor or Ssequence descriptor, a new descriptor should preferably be added to the appropriate table through the fast-track procedure or the procedure for adoption of amendments between CBS sessions. The new descriptor should be used instead of the old one for encoding (especially if it concerns data width). An appropriate explanation shall be added to the notes of the table to clarify the practice along with the date of the change. This situation is considered a minor adjustment according to 2.22.3.1 above.
5.2
Correcting erroneous specification
As an exceptional measure for erroneous entries in Table B, if it is found absolutely necessary to correct an erroneous specification of an existing entry by changing its specification, the following rules shall apply:

5.2.1
The name and unit of an element descriptor shall remain unchanged except for minor 
clarifications.
5.2.2
Scale, reference value and bit width may be corrected to required values.

5.2.3
Such a change will be submitted through the fast-track procedure.
5.2.4
The version number of the master will be incremented.

	IPET-DRC
	
	Meeting of ICT-ISS
	
	CBS sessions
	
	EC sessions


Figure 3 - Adoption of amendments during CBS sessions
6.
Validation procedures
6.1
Documentation of need and purpose
The need for, and the purpose of, the proposal for changes should be documented.

6.2
Documentation of result
This documentation must include the results of validation testing of the proposal as described below.

6.3
Testing with encoder/decoder
For new or modified WMO code and data representation forms, proposed changes should be tested by 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.

7.
Urgent introduction of new descriptors or entries in BUFR, CREX and GRIB 
edition 2 tables

As agreed by CBS (see the Abridged Final Report with Resolutions and Recommendations of the Extraordinary Session (2002) of the Commission for Basic Systems (WMO-No. 955), 6.2.66 of the general summary), a three-step mechanism for the introduction of new descriptors or entries in BUFR, CREX and GRIB edition 2 tables accommodates urgent user needs, as follows:
(a) Approval (by the chairperson of ET-DRC, the chairperson of OPAG-ISS and the president of CBS) of allocated entries after an expression of requirements. The list of allocated entries awaiting validation is kept on-line on the WMO web server;
(b) After validation (according to 6.1, 6.2 and 6.3 above), declaration of pre-operational use (after approval by the chairperson of ET-DRC, the chairperson of OPAG-ISS and the president of CBS). The list of pre-operational entries is kept on-line on the WMO web server;
(c) Finally, adoption of the amendments in accordance with the procedures detailed in sections 2, 3 or 4 above.
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� See � HYPERLINK "http://www.wmo.int/pages/prog/www/ois/Operational_Information/VolC1.html" ��http://www.wmo.int/pages/prog/www/ois/Operational_Information/VolC1.html�


�  Reference : Manual on the GTS – Attachment I-5 – Plan for monitoring the operation of the GTS – paragraphs 5 and 6, and Table A


� By “canonical” it is meant to imply a standard XML, repeatable across implementations, which contains all the information available in the BUFR bulletin.





� Reference: see paragraphs 53 and 54 of the � HYPERLINK "http://www.wmo.int/pages/prog/www/WDM/IPET-MDI-I/documents/Doc4-2-1_WIGOS.doc" �WIGOS standardization framework for data and associated metadata�” (see IPET-MDI-I/Doc. 4.2(1)).
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		MIGRATION MATRIX

		Category of traditional Alphanumeric Codes (TAC)		Nov.
2005		Nov.
2006		Nov.
2007		Nov.
2008		Nov.
2009		Nov.
2010		Nov.
2011		Nov.
2012		Nov.
2013		Nov.
2014		Nov.
2015		Nov.
2016

		Cat.1: Common

		SYNOP, SYNOP MOBIL																				Parallel distribution

		PILOT, PILOT MOBIL		Start operational exchange										Migration complete								of TAC and BUFR stopped

		TEMP, TEMP MOBIL

		TEMP DROP, CLIMAT

		Cat.2: Satellite observations

		SARAD, SAREP,				Migration complete

		SATEM, SATOB

		Cat.3: Aviation						Start experimental exchange												Start operational exchange

		METAR, SPECI, TAF

		AMDAR				Migration complete																		Migration complete

		Cat.4: Maritime

		BUOY, TRACKOB,

		BATHY, TESAC,																				Parallel distribution

		WAVEOB, SHIP,						Start operational exchange								Migration complete						of TAC and BUFR stopped

		CLIMAT SHIP,

		PILOT SHIP,		Start experimental exchange

		TEMP SHIP,

		Argos data								Migration complete

		Cat.5: Miscellaneous

		RADOB, IAC,				Start operational exchange

		IAC FLEET,

		GRID, RADOF								Migration complete

		Cat.6: Obsolete

		ICEAN, GRAF, NACLI etc., SFAZI, SFLOC, SFAZU, ROCOB, ROCOB SHIP, CODAR, WINTEM, ARFOR, RADREP, MAFOR, HYDRA, HYFOR, CLIMAT TEMP
      CLIMAT TEMP SHIP NOT APPLICABLE
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