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Executive Summary

The third meeting of Inter-Programme Expert Team on Data Representation and Codes (IPET-DRC) took place at the headquarters of Australian Bureau of Meteorology (BoM), Melbourne, Australia from 20 to 23 September 2011.

The meeting reviewed the current status of validation of the proposals on GRIB edition 2 (GRIB2), BUFR and CREX that were proposed before the meeting, and confirmed that the following proposals have been validated and should move to approval process.
GRIB edition 2 
New entries in Code table 4.2 for wave data

New entries in Code tables 3.15 and 4.2 for logarithmic hybrid coordinate
BUFR/CREX

New Code table 0 20 112 for supplementary cloud type
The meeting discussed a lot of proposals for amending BUFR/CREX Tables B and D, GRIB 2 templates, BUFR/CREX and GRIB2 code tables, and Common Code tables, and agreed proposals to be approved through fast-track procedure or procedure for adoption between CBS sessions, some of which are as follows:
GRIB edition 2

Amendment to Note (4) to Regulation 92.9.4 and new notes to Code tables 4.2 and 4.10 for adjustment of units of data in GRIB2 messages
New note to direction increments in Grid definition templates for correct use of scanning mode
BUFR/CREX

New BUFR table B descriptors and relevant code tables and entries for Automatic weather stations and AMDAR data
New descriptors in BUFR/CREX Tables B and D for defining entries in Code/Flag tables
The meeting agreed amendments to the "Regulations for reporting traditional observation data in TDCF: BUFR or CREX" to clarify encoding of extreme values in horizontal visibility and to report type of squall. 
The meeting noted potential needs for the saturating Common Code table C-2 (Radiosonde/sounding system used).  It was informed that a survey showed 24 entries in C-2 were not used from January 2010 to June 2011, and that a solution to extend life and usefulness of C-2 has been proposed.  The meeting recognized necessity of further action on this issue.
The meeting was informed expected amendments to the ICAO Annex 3, which are to be discussed by an ICAO study group next week of the IPET-DRC meeting.  The ICAO representative emphasized that the result of the meeting will be shared by the WMO Secretariat for amending the Manual on Codes in a coordinated manner.
The representatives from aeronautical community (ICAO and EUROCONTROL) informed that ICAO Contracting States in a position to do so will use the new scheme (XML/GML physical layer) by November 2013, and all States will have fully converted by November 2022.  The meeting was also informed that the Task Team on aviation XML was established by the 12th meeting of the CBS Management Group and that a representative of IPET-DRC would be nominated to the task team.
The meeting was informed that the CBS Management Group requested the meeting to discuss as a top priority the issue of new station index numbers, because the legacy WMO block and station number system was becoming an impediment to additional data exchange.  After considerable discussion, the meeting seemed to have a consensus on using BUFR (or CREX) to cope with this new requirement.  However, the sub-group to deal with this issue was established and tasked to make a recommendation by the end of this year.
The meeting noted that the WWW Monitoring exercises conducted from July 2010 to July 2011 showed that the number of RBSN stations for which BUFR surface reports were received by MTN centres increased by 119 per cent, while that for which BUFR upper-air reports increased by 22 per cent.
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THIRD MEETING OF THE INTER-PROGRAMME EXPERT TEAM

ON DATA REPRESENTATION AND CODES

(MELBOURNE, AUSTRALIA, 20 - 23 SEPTEMBER 2011)
1.     ORGANIZATION OF THE MEETING

1.1
Opening of the meeting

1.1.1
The third meeting of the Inter-Programme Expert Team on Data Representation and Codes (IPET-DRC) took place at the headquarters of Australian Bureau of Meteorology (BoM), Melbourne, Australia, from 20 to 23 September 2011 under the chairmanship of Dr Simon Elliott, chairman of the IPET-DRC.

1.1.2
  Mr Jon Gill, Head of International Affairs of BoM welcomed the participants on behalf of the Director of BoM, Dr Gregory Peter AYERS.
1.1.3
Dr Simon Elliott, chair of the IPET-DRC, welcomed the participants and expressed that the meeting needed to focus on making the wealth of meteorological data available accessible to the broader WIS community, keeping in mind that the team should keep the broader view when making our decisions rather than dwelling on tiny details.
1.1.4
On behalf of Mr Michel Jarraud, Secretary-General of WMO, Mr Peiliang Shi, Director of the WMO Information System Branch, welcomed the participants. He thanked the Bureau of Meteorology of the Government of Australia for hosting the meeting.

1.1.5
Mr Shi noted that the Sixteenth World Meteorological Congress approved the amendments to the Manual on Codes, as recommended by CBS extraordinary session (2010) in Namibia, based on the proposal from this Inter-Programme Expert Team. He thanked contributions made by the team.

1.1.6
Mr Shi further noted that the Congress had identified five high priorities areas for the next financial period, and Implementation of the WMO Integrated Global Observing System (WIGOS) and WMO Information System (WIS) was two of them; the Congress approved the first version of the Manual on WIS and relevant revisions on the Technical Regulations of WMO, and designated the first group of WIS centres.

1.1.7
Mr Shi informed the team that during the Congress, a certificate for Dr Eva Červená, co-signed by the president of CBS and the Secretary-General of WMO, was presented to the delegate of the Czech Republic, in recognition of her long-time significant contribution to the work of CBS.  The team congratulated her on this receiving this award.

1.1.8
He invited the team to pay special attention to the request of the Management Group on developing an extended identification system for WMO observation stations.

1.2
Approval of the agenda
The meeting agreed on the agenda with slight modification in line with the documents submitted to the meeting and on task teams recently established by CBS Management Group.

The list of participants is given in Annex to this paragraph as well as the agenda updated.

2.     GRIB

2.1
Status of previous proposals of IPET-DRC
Several proposals on amendments to GRIB edition 2 (GRIB2) were agreed for validation before the third meeting of Inter-Programme Expert Team on Data Representation and Codes (IPET-DRC).
The meeting reviewed the current status of validation on those proposals and updated the tables as Annex to this paragraph.
The meeting noted the GRIB templates introduced at an early stage of GRIB edition 2 and left as "validation" or "experimental" for years, and discussed briefly if these entries need to be kept in the next edition of GRIB, which is being a real possibility with emerging candidates for the edition.

Consequently, the meeting definitely reached a conclusion that these should not be carried over to the next edition.  The Secretariat will therefore compile a list of entries not to be in the next edition. 
2.2
Amendments to GRIB (common aspects)

2.2.1
GRIB Calendar Identification
The chair of IPET-DRC set up a sub-group to elaborate solutions on some issues of GRIB edition 2 (GRIB2) after the last meeting in Brasilia could not reach a consensus regardless of long and enthusiastic discussion at the meeting.

In line with the discussion by the subgroup regarding calendar identification in GRIB2, Mr Richard Weedon of the UK Met Office (UKMO), proposed introduction of a new optional template in the Section 1 of GRIB2 to allow definition of calendar type as well as the paleontological offset with thanks to Dr Enrico Fucile of the European Centre for Medium-range Weather Forecast (ECMWF) for his concept of the template.
At the last meeting of IPET-DRC in Brasilia, it was felt that the solution for the proposal of calendar type by UK Met Office should also satisfy the requirement by the proposal for paleo climate (paleontological offset) by Germany.  The team noticed the concept by Dr Fucile was the solution to satisfy the both requirements, and therefore agreed the proposal as Annex to this paragraph for validation.  The representative of HMEI, Mr Michal Weis, and Mr Jeff Ator of the National Centres for Environmental Prediction (NCEP/NOAA) offered to participate in the validation of the proposal.
During and after the last meeting of IPET-DRC, it has already been a topic of debate whether the proposal needs new edition number of GRIB.  In this regard, the meeting came to the conclusion that it could be introduced within the current edition 2 of GRIB, mainly because the optional new template in the Section 1 had no impact to the existing software.  Dr Fucile emphasized that the template to be introduced in the GRIB Section 1 had the same impact as introducing templates in other sections.
2.2.2
Representation of west longitudes in GRIB
According to the Regulation 92.1.8 of GRIB2, a west longitude of 40 degrees shall be coded as 320.  Therefore a conversion is frequently necessary from the user variable to the coded element and vice versa.  This can represent a problem for longitude intervals because in the coding conversion the interval can be split in two disjoint intervals. As an example, the interval 40W to 40E in a latitude/
longitude representation (GDT 3.0) shall be coded as
· longitude of first point (octets 51-54) = 320000000

· longitude of last point (octets 60-63) = 40000000

· longitude scanning mode (bit 1 of octet 72) = 0 (positive longitude direction).

This represents the disjoint intervals [320,360], ]0,40], where “arbitrarily” the value 0 to avoid considering the same point twice is excluded.
Dr Enrico Fucile, ECMWF, highlighted that the exclusion of the point 0 was arbitrary as there was not any regulation stating exactly how to build the two intervals from the first and last point and the scanning mode in this case.  Therefore in this example the interval [-40,40] is split in [320,360], ]0,40] only because negative longitude values are not allowed by regulation 92.1.8. 

He therefore proposed to amend the Regulation 92.1.8 to allow negative value for west longitude.

The proposal is back compatible as it contains the cases currently permitted and therefore is not expected to invalidate any of the existing data.
He also emphasized that negative value does not mean west longitude but the rotation toward west longitude.

The meeting noted the requirements but did not agree that the proposal could be accommodated within GRIB edition 2.  The team further noted that it was time to begin gathering a list of requirements for GRIB edition 3.  Dr Fucile kindly offered to lead this task and agreed to maintain the list of ideas for GRIB3 and would collate them in a paper for the next meeting.
2.2.3
Units of Measurement of GRIB2 parameter and Accumulation
Ms Jitsuko Hasegawa on behalf of Dr Eizi Toyoda, Japan Meteorological Agency (JMA) presented a comprehensive proposal as a solution to the complex problem on undesirable unit change of parameters in the Code table 4.2.

It has been a long term issue discussed by the team at the last meeting in Brasilia and taken over by the sub-group established after the Brasilia meeting.

The chair thanked Dr Toyoda for his detailed and careful analysis and proposal, and summarized that the proposal reflected a compromise but will accommodate the existing problems in GRIB2 archives.  The meeting finally approved the proposal as Annex to this paragraph.

Besides that, the chair of the team suggested an additional approach to cope with this problem could be discussed for GRIB edition 3, which was presented at the meeting.  Under the orthogonal structure, data in GRIB data section are defined by some parameters as a whole, such as time (period or instantaneous), height or layer, statistic process and physical quantities in GRIB Code table 4.2.  If duplication exists between these parameters, the duplication could be dissolved, setting corresponding parameters missing.  This could also result in avoiding undesirable unit change.

2.3
Additions and modifications of templates and tables

2.3.1
Transverse Mercator GRIB2 Template
UKMO uses the Ordnance Survey of Great Britain’s coordinate reference system (OSGB) for model output and observational data in a number of systems.  This coordinate reference system is a specific implementation of a Transverse Mercator projection.  To encode certain data outputs for transmission as GRIB2 messages, a new GRIB2 Grid definition template was proposed.
The meeting agreed the template and its relevant entry in Code table 3.2 with slight modification for validation.
2.3.2
Arakawa E grids in GRIB2
In GRIB2, Grid definition template GDT 3.1 can be used to report data on the Arakawa grids A, B, C and D, but not on E which uses a different stagger.
A new template could be proposed to meet this need which would differ from GDT 3.1 by the inclusion of one additional octet, but Mr Jeff Ator, NCEP/NOAA proposed a solution to make use of the currently unused bits in Flag table 3.4 instead.
The bits are redefined in such a way that is backward-compatible, so the adoption of this solution would allow GDT 3.1 to be used for any Arakawa grid without impacting any existing usage of this Flag table in other templates.
During this intersessional period, the proposal has already been submitted to the members of IPET-DRC by email for initial review.  At the meeting, Mr Ator asked for one or more volunteers to assist NCEP in validating this proposal during the next 1-2 months.  Dr Enrico Fucile kindly offered his assistance for validation of the proposal.

The meeting agreed the amendment to the Flag table 3.4 as Annex to this paragraph for validation.
2.3.3
GRIB Scanning Mode
The current GRIB2 specification permits negative values for i and j directions (Octet numbers 64-67 and 68-71 respectively in Grid definition templates 3.0), and it is also permitted in the Scanning modes (Flag table 3.4). This combination produces a potential for ambiguity and a possible interoperability issue between GRIB API libraries.

Mr Weedon, UKMO, proposed that the GRIB2 specification be updated to give clear guidance on the encoding of i and j directions values on UKMO's detailed analysis of usage of above parameters in templates.
The meeting recommended the inclusion of a non regulatory note strongly encouraging the use of positive values only.  The meeting recommended that for the list of requirement for GRIB edition 3 the use of positive increments should be explicitly mandated.

The meeting agreed to add a note as Annex to this paragraph to any templates that have reference to direction increments.

The meeting concluded that the guide should be updated with some appropriate explanatory text.  Mr Pelletier (MSC) and Mr Weedon (UKMO) agreed to formulate the text for the guide.  The Secretariat was unable to commit to a timetable for the update of the guide.  The meeting agreed to the suggestion of Dr Qu (BoM) to use +i direction and +j direction in notes 1 and 2 to flag table 3.4.
2.3.4
GRIB Variable GRID Definition Templates
UKMO produces data on variable resolution grids, such as UKV domain.  These grids have rows of constant latitude and columns of constant longitude, each with irregular spacing.
Mr Weedon, UKMO proposed two new Grid definition templates to store the latitude and longitude of every row and column.
An alternative method of defining the variable grid using existing template was proposed by Dr Weiqing Qu.  The meeting felt it would also be possible to use GDT 3.0 with bit 6 in the scanning flags set accordingly.  This proposal was considered by the UK offline and found to be acceptable, but they would prefer to continue with the original proposal due to the significant amount of time had been invested in its development.
The meeting agreed to this request but emphasised the need to ensure that in future development work is undertaken in such a manner as to avoid a proliferation of templates.  The meeting therefore agreed the original UKMO proposal for validation as Annex to this paragraph.
2.3.5
GRIB template for rotated tilted Mercator projection
The so-called rotated-tilted Mercator projection has been implemented within the Aladin/Arome NWP codes as a convenient solution for running large limited area models while keeping the growth of the map factor limited (typically, the map factor is varying less than with an equivalent Lambert projection).
The new projection has been tested successfully and is fully implemented in the Aladin/Arome dynamics (map factor, compass, derivatives). The Aladin/Arome models are now a substantial component of the Aladin/Hirlam collaboration (within Hirlam, the equivalent code is known as “Harmonie”).  Aladin-type of model outputs belong to the potential output deliverables of the Eumetnet/SRNWP Interoperability Program and are more generally potential candidates for model output exchanges between some NWP centres, on a bilateral agreement.
Dr Fucile, ECMWF, proposed that the Mercator projection template be extended in order to fully document the rotated-tilted case for these model output exchanges.
Dr Fucile agreed to delete the "tilted" from the name of the template in line with the comment from Dr Toyoda, JMA.  Mr Ator and Mr Weedon kindly offered to validate the template.
The meeting agreed the proposal for validation, omitting the hyperlink in the Note (4) of the proposal due to duplicated information.  In this regard, the meeting reached a consensus that hyperlink should not be used in the Manual on Codes, and reference documents should be specified instead.

2.3.6
New table entries of chemical or physical constituents
In relation to the Monitoring Atmospheric Composition & Climate (MACC) project there is the need to define new parameters describing the composition and optical properties of the atmosphere. In this document the parameters needed for the operational exchange of data between MACC partners is proposed for validation.
It was pointed out that the new entries proposed for validation had been included in the list of fast-track this year.  It was confirmed that the list was submitted to the focal points for codes and data representation matters for comments on 12 July 2011.  It will be submitted to the president of CBS for his approval.
2.3.7
GRIB template for “Optical properties of Atmospheric aerosols”
The optical properties of atmospheric aerosols are always expressed in reference of a wavelength or a wavelength interval. According to the orthogonality principle, those wavelengths should not be added in the name of the parameters.  Dr Fucile, ECMWF, therefore proposed that they have to be expressed as separate items in the template.

The meeting agreed the proposal for validation.  Mr Ator, NCEP/NOAA kindly offered their willingness to validate the template.

2.3.8
Rename of GRIB2 parameter “Atmospheric Optical Thickness”
“Optical thickness” is a widely-used technical term of meteorology.  The AMS Glossary of Meteorology defines the word as “(dimensionless) line integral of the absorption coefficient, or of the scattering coefficient, or of the sum of the two, along any path in a scattering and absorbing medium”. 

Current master table of the GRIB edition 2 has 4 parameters including “optical thickness” in their names.  A further one is under the fast-track process to be operational in this November.  “Cloud optical thickness” is also found in BUFR table B.

The difference of units was brought into attention of the Expert Team, during discussion of new parameter.  Only 0-20-101 (Atmospheric optical thickness; hereafter a GRIB parameter is shown in “discipline-category-parameter” format) has units of metre (m).  This parameter uses the word “optical thickness” in different manner from commonly accepted one, thus there is risk of misunderstandings both in encoding and decoding.

The parameter 0-20-101 was proposed in 2008 meeting of ET-DRC at Montreal as a part of support for GEMS products.  The name “Atmospheric optical thickness” was a terminology in the community for a quantity related to visibility range in the atmosphere.

The meeting agreed the proposal to rename the parameter before somebody else tries to use in non-dimensional sense.
The amendment will be corrected as editorial.  The meeting felt that the meaning could be checked by MAC expert.

2.3.9
New entries in Code table 4.2
The next generation global model at the German Weather Service (DWD) and the Max-Planck-Institute for Meteorology (MPI-M) in Hamburg will be the ICON model (ICON: ICOsahedral Non-hydrostatic; http://www.icon.enes.org/).

Ms Sibylle Krebber of DWD proposed new GRIB2 table entries in order to encode the output into GRIB2.

The meeting agreed the proposal with omitting formula, which needs further explanation, for fast-track.

2.3.10
GRIB2 Code Table Entries
The most of the entries in the Annex to this paragraph were proposed in 2008 (see Annex to paragraph 2.1.9 of the meeting), and these entries still have validation status.
Meanwhile it has been discussed whether new entries in code tables have to be validated by encoding and decoding procedures.  It is quite certain that this will work without any problems because it is only an entry to be introduced in a code table with no further impact on GRIB encoding and decoding software.  Instead, it is more reasonable to examine the entries from the view point of whether they are sensible, unambiguous and comprehensible and the units are correct.

In view of the above and the fact that these entries have been included in the GRIB Code tables since certain time ago and no objection has been arisen so far, Ms Krebber, DWD, proposed the entries to be approved for operational use.

The meeting agreed the view of Ms Krebber on validation process and the entries as Annex to this paragraph for the next fast-track after urgent validation or clarification.
2.3.11
New entries in Code table 4.2 for ADWICE - Advanced Diagnosis and Warning system for aircraft ICing Environments
In order to improve inflight icing forecasts in Europe by DWD, the Advanced Diagnosis and Warning System for aircraft ICing Environments (ADWICE) has been developed.  In addition to the known icing intensities light (LGT), moderate (MOD) and severe (SEV), ADWICE classifies the weather and cloud situation into four different icing scenarios: freezing, stratiform, convective and general. Both types of information together, i.e. icing intensity and the corresponding icing scenario, allow the aviation community to get a better picture of the icing hazard.
ADWICE is in operational use at DWD.  The data is provided to pilots and other aviation users and will be used in the context of SES, SESAR and FABEC, too.

Ms Krebber, DWD, proposed the GRIB parameter icing scenario in Code table 4.2 and a relevant code table as the data of ADWICE will not be limited to Germany.

The meeting agreed the proposal for the next fast-track.
2.3.12
Space Weather in GRIB2
At the IPET-DRC-II in Brasilia, the ideas for the representation of space weather in GRIB2 were discussed.  This was initiated by a topical paper from the U.S., and the results are documented in item 2.3.11 of the final report from the meeting.
In accordance with the guidance provided by the IPET-DRC-II, NCEP Space Weather Prediction Center (SWPC) has worked closely with the UKMO and AFWA over the past year to develop a formal proposal for validation.
Mr Ator, NCEP/NOAA, proposed the rename of the "Space product" to "Satellite remote sensing products" and new entries developed.  He hoped to validate the new additions in the coming months so they can be adopted for fast-track implementation in May 2012.
The meeting agreed to revise the renaming to be from "Space products" to "Satellite remote sensing products".  Mr Weis, HMEI, Dr Elliott, EUMETSAT and Dr Fucile, ECMWF, kindly offered to assist Jeff for the validation.
3.     BUFR AND CREX

3.1
Status of previous proposals of IPET-DRC
Several proposals on amendments to BUFR and CREX were agreed for validation before the third meeting of Inter-Programme Expert Team on Data Representation and Codes (IPET-DRC).

The meeting reviewed the current status of validation on those proposals and updated the tables as Annex to this paragraph. 
The meeting noted that the time has come to begin to gather requirements for BUFR edition 5.  Mr Yves Pelletier of the Meteorological Service of Canada (MSC), kindly agreed to lead the task.  The meeting also noted that the use of particular edition of BUFR is not directly tied to migration to TDCF.
3.2
Amendments to BUFR/CREX (common aspects)

3.2.1
Definition of Update Sequence Number
During the intersessional period, discussion by email on the proper usage of Update Sequence Number (USN) has indicated that the current definition of USN is not unambiguous.  Some National Meteorological Centres produced BUFR messages with incremented USN only for corrected messages, others for both corrected and delayed messages; moreover, the opinion of the code experts on this issue differed.
In Note (1) under Section 1 in the Specifications of Octet Contents, only corrected messages are mentioned "to be represented in full with update sequence number incremented by one".  However, the term “corrected” may cover not only the corrections themselves, but also other changes to the BUFR message.  Therefore, the term “updates” in the definition of the USN may be related also to delayed messages, in particular if produced as complete multi-subset messages.
The meeting reviewed the proposal for clarification of USN and for note (1) under the section 1 by Dr Eva Červená of Czech Meteorological Institute (CHMI), and approved the proposed updated in accordance with the discussion made.

3.2.2
Specifications of Sections in CREX Edition 2
The current Note (4) to Specifications of Sections of CREX reads:
(4)
When accuracy of the time does not define a time unit, then the value for this unit is set to zero (e.g. SYNOP observation at 09 UTC, then Minute = 0, Second = 0).

It was noted that this note only refers to Section 1 of CREX edition 2.  However, Section 1 of CREX edition 2 contains only group Hhhnn (hh = Hour, nn = Minute) and there is no entry for second.
Dr Červená, CHMI, proposed the corrections to adjust the current inconsistency.

The meeting noted the problem and agreed the proposal as Annex to this paragraph.  This adjustment is to be done editorially.
3.2.3
Cancellation of coordinates with a “missing” value
The note to BUFR regulation 94.5.3.3 describes how coordinate descriptors in classes 01 - 09 may be redefined by the subsequent occurrence of one or more descriptors which contradict them.  But there is also a specific note to class 08 which states that certain significance qualifiers from this class may be cancelled (i.e. “turned off”) by reporting the same qualifier with a value of “missing”.  During the intersessional period, this led to an email discussion among many IPET-DRC members as to whether the same concept of cancellation could be extended to any coordinate descriptor in classes 01 - 09, in order to explicitly turn off the meaning of any individual coordinate descriptor while allowing other related descriptors to retain their meaning.

The general consensus was that this could be done, and with proper use would allow designers of templates and sequences to more explicitly convey such details to end-users of the data.  In this way, certain information and meaning that is now implicit in a BUFR message and requires human judgement to discern could now be made more explicit.

However the team could not come to final agreement on how to implement this policy, so no action will be taken at this point.
3.2.4
Termination of BUFR edition 3 and CREX edition 1
The thirteenth session of the Commission for Basic Systems (CBS-XIII), St. Petersburg, Russian Federation, 23 February - 3 March 2005, recommended the amendments to the Manual on Codes, Volume I.2 (see Recommendation 4 (CBS-XIII)).  The recommendation was approved by the EC-LVII (2005) as it was, and implemented on 2 November 2005.

New operators, such as 2 41 000/255 (define/cancel event) and 2 07 YYY (Increase scale, reference value and data width) were introduced by the recommendation, and therefore the edition numbers of BUFR and CREX were incremented from 3 to 4 and from 1 to 2, respectively, with the amendments.

At the same time, the Commission understood that both editions, i.e. BUFR editions 3 and 4, and CREX editions 1 and 2, could be used in parallel up to the first Tuesday of November 2012, when the migration process would be fully completed for most of the data types; then BUFR edition 4 and CREX edition 2 would be the only ones in use after that date.
With respect to the termination above, the Secretariat has sent reminder by email to the focal points for codes and data representation matters on 15 March 2011.  Up to the present, the migration has not been completed as expected by the Commission; however, the Secretariat has not received any negative comments to the reminder, that is, three email were received from focal points in response to the reminder; two for recognition to the reminder and one for replacement of focal point.

The team discussed this issue at great length and concluded that the use of a particular BUFR or CREX edition is not directly tied to the more important issue of migration.  BUFR edition 3 (or CREX edition 1) is suitable for use in legacy applications which do not require the use of the additional features available in BUFR edition 4 (or CREX edition 2), so no benefit was seen in forcing such users to switch to adopt the newer editions, considering that present decoder software is capable of handling both the old and new editions.  So the team recommended to CBS to amend the existing policy which only allows the use of the newer editions after November 2012, meaning that earlier editions could continue to be used for data exchange after that date.
However, users would be strongly encouraged to switch to the newer edition at such time when they may need to update their legacy applications for other reasons, and that way it was foreseen that the majority of data would eventually be exchanged in the latest editions anyway.  Documentation of the older editions would continue to be maintained on the WMO server, and then the Manual on Codes (WMO-No. 306) itself could be revised to only document the latest editions and thereby further encourage their use.
3.2.5
Identification of converted data in Octet No. 7 of Section 3
IPET-DRC-II agreed for validation the proposal for identification of BUFR data converted from TAC data for validation.  According to the proposal, Bit 3 set to 1 in Octet No.7 of Section 3 would indicate that BUFR data were converted from TAC data, therefore the accuracy of the BUFR data corresponds to the accuracy of data in TAC messages.
BUFR messages in which Bit 3 is set to 1 (Section 3, Octet No.7) have been produced by IBL Software Engineering and Czech Hydrometeorological Institute and decoded also by the ECMWF validator and by Dr Simon Elliott (EUMETSAT). Mr Alexander Kats of Central Aerological Observatory (CAO)/Roshydromet has also contributed to validation of this new entry.
The meeting noted the usefulness of the proposal and discussed use of an additional bit for more precise identification of data converted from TAC; however, this proposal has an impact to the existing encoders/decoders, because majority of conventional observation data in BUFR are converted from TAC data and it would result in software update.  Therefore the proposal was not accepted for edition 4 of BUFR.
	    Meaning of Section 3 – Data description section (as considered for edition 4)

	Octet No.
	                             Contents

	7
	   Bit 3    4
	

	
	      0      0
	Not specified

	
	      0      1
	Section 4 contains data not converted from TAC

	
	      1      0
	Section 4 contains data converted from TAC

	
	      1      1
	Section 4 contains both data


The meeting agreed that the proposed table shown above could be considered as an option for BUFR edition 5.
In view of the above discussion, the meeting agreed that the proposal was not mature enough for consideration at this stage.  The need for an appropriate mechanism was recognised and it was recommended that a revised proposal, possibly for BUFR Edition 5, be submitted to the Team for next year's meeting
3.3
Additions and modifications of tables

3.3.1
BUFR template for AMDAR, version 6 and descriptors for AMDAR data
The Joint Meeting of WIGOS Pilot Project for AMDAR and AMDAR Panel Management Group (De Bilt, 28 February to 4 March 2011) reviewed the development of the Standardized Template for AMDAR and suggested some changes. The AMDAR BUFR Template, version 5 and the newly proposed descriptors were discussed at the E-AMDAR TAG meeting, Plitvice, 15-17 March 2011.
The outcome of the E-AMDAR TAG proposals and comments from IPET-DRC members were introduced in the version 5 of the AMDAR BUFR Template.  A BUFR message, containing this AMDAR template and all new descriptors, has been encoded and decoded in CHMI by two independently developed software.
In July 2011, UKMO and ECMWF offered their participation in validation of the template using data from actual AMDAR messages. Dr Enrico Fucile expressed the requirement of ECMWF for availability of relative humidity with higher precision in the AMDAR template, this requirement later supported by information from the WMO Secretariat that precision for reporting of relative humidity via ARINC 620 would be increased to 0.01 %.
Consequently the template was modified, becoming AMDAR BUFR Template, version 6, and a corresponding BUFR message was produced by two independent software in CHMI, and decoded by ECMWF.  AMDAR experts were informed on availability of a more sophisticated operator 207YYY that might be used instead of operators 201YYY and 202YYY to change data width and scale of mixing ratio 0 13 002 and relative humidity 0 13 003.
Validation of the BUFR template for AMDAR is planned to be finalized by November 2011.
The meeting thanked Dr Červená for her dedicated work on developing the AMDAR template, and agreed the proposed descriptors for fast-track as Annex to this paragraph.
3.3.2
Validation of BUFR/CREX descriptors related to AWS
14th Session of the Commission for Basic Systems (Dubrovnik, Croatia, 25 March to 2 April 2009) reviewed the Functional Specifications for Automatic Weather Stations and adopted draft Recommendation 6.1/2 (CBS-XIV).
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. The ET-AWS-6 meeting examined carefully these proposals, agreed with the proposed new BUFR/CREX descriptors and procedures for representation of the listed variables, and suggested some modifications of the requirements.
The IPET-DRC-II approved the proposed or modified BUFR/CREX descriptors for validation. The ET AWS members were encouraged to participate actively in the validation process of the proposed new descriptors.
BUFR messages have been created in the CHMI using the encoding/decoding software of CHMI and ECMWF.  These messages contain extreme values of the elements as requested in the Functional Specifications for AWS, which documents the capability of the validated descriptors to meet the requirements.  The validation process lead to changing the specification for “Soil heat flux”; no other requirements have been expressed by the ET-AWS.
Dr Červená proposed the validated descriptors in the Annex to this paragraph.
The meeting checked the proposal carefully and agreed them for fast-track.
3.3.3
Proposal for a new entry in 0 02 177
According to the information received from Mr Peter van Uden of the Royal Netherland Meteorological Institute (KNMI), testing of the automatic snow depth laser sensor Jenoptik SHM30 has been performed in the Netherlands, and also in some other European countries. The laser method is not yet reflected in the code table 0 02 177 (Method of snow depth measurement).
Dr Červená, CHMI, proposed a new entry for laser method of snow depth measurement.

The meeting agreed the new entry for fast-track as Annex to this paragraph.

3.3.4
New entries in BUFR/CREX Class 00
At the 2nd meeting of the IPET-DRC in Brasilia, the need for a way to define the actual entries in a Code or Flag table using BUFR/CREX Class 00 was discussed.  A proposal based on discussions between NCEP, JMA, ECMWF and EUMETSAT was presented at that meeting and approved for validation.  Since then, the proposal has been further refined and validated by NCEP and DWD.

Mr Ator, NCEP/NOAA, presented the validated descriptors to the meeting.
The meeting agreed the proposal for fast-track as Annex to this paragraph.

3.3.5
New entries in Common Code Tables
Mr Ator, NCEP/NOAA proposed some new entries in Common code tables and Code tables of BUFR on the recent requirements.

The CALIPSO and CloudSat satellites (and associated C-8 entries) are a joint venture between NASA and CNES and are part of the same mission as AQUA and AURA.  The KOMPSAT-5 satellite is a new South Korean satellite which will support GPS radio occultation.

The remaining entries are for use with a new radiosonde that will soon be introduced into operations in the U.S.A.  The 0-02-066 entries are reworded to provide more detail.  In both cases, the underlying ground systems are unchanged and refer to the same models as before.  Both are manufactured by InterMet.  In the current table C-2, the proposed code figure 52 is for a radiosonde model (Vaisala RS80-57H), but that is no longer manufactured and no longer in use.
The meeting agreed the amendments except for that in Common code tables C-2 for fast-track as Annex to this paragraph.

In view of its urgency but avoiding retroactive amendments, the radiosonde entry in C-2 is agreed for pre-operational use.  The Secretariat will prepare a list of pre-operational entries in C-2 after the meeting.

3.3.6
Validation of UKMO BUFR template for representation of radiosonde data
UKMO submitted that the validation of the Radiosonde template was complete after the re-introduction of the descriptor 0 02 191 geopotential height indication and submitted evidence to this effect.
Dr Červená commented that the significance qualifiers in the validation sample should not be set to zero at all levels to justify the existence of this entry within the template. This concern was supported by Mr Alexander Kats (Central Aerological Observatory/Roshydromet). The UKMO argued that from the data users perspective the 0 08 042 descriptor is redundant for the High Resolution BUFR message, as all data points are coded and thus all have the same significance.
The UKMO acknowledges Dr Červená's concerns. However the meeting agreed that the validation has been done and progressed the status of the template to pre-operational.
3.3.7
n-minute template (3 07 092)
UKMO plans to use the n-minute template (3 07 092) as a way of introducing higher temporal resolution data for ingestion into its forecast models.  The template contains almost all the required data except that the UKMO record ground temperatures over a variety of surfaces at many of the observing stations.  The existing template only has provision for one ground temperature over the primary surface type for the station, but UKMO measures ground temperatures on grass, concrete, and road/runways.
Mr Weedon, UKMO, proposed to add an extra surface type element to the existing Code table 0 08 010 to cover temperatures measurements made over concrete as it is important to differentiate between road/runways and concrete as well as the amendment to the TM 307092 in validation in accordance with UKMO's requirements.
The meeting carefully checked the proposal, including the modifications to the TM 307092 suggested by Dr Červená and accepted by UKMO, and agreed the proposal for further validation as Annex to this paragraph.

3.3.8
Representation of Horizontal Visibility
Descriptor 0 20 001 (Horizontal visibility, m, -1, 0, 13) is capable to express only values up to 81 900 m, therefore visibility e.g. 90 km, 100 km and above cannot be represented by this descriptor. Moreover, Code table 4377 for representation of horizontal visibility VV in TAC data contains the code figure 89 to express visibility greater than 70 km.
Amendments to cope with above problem, which were a new note to Class 20 and new regulations in B/C regulations (SYNOP, SYNOP MOBIL and SHIP) were proposed.
The meeting reviewed the proposal, in particular, from the view point of observing practice and reached a consensus that introducing a new note to the Class 20 is not appropriate, because bit width should be extended with Table C descriptor 2 01 YYY so that observed data more than 81 900 m could be reported, if it is required.
On the other hand, the new regulations in B/C regulations, in which 2 01 YYY is not embedded, are necessary to indicate visibility more than 81 900 m (or 70 000 m, if converted from TAC).
The meeting therefore agreed the new B/C regulation to be introduced as Annex to this paragraph.
3.3.9
New entries in the Common Code table C-2
The meeting was informed that shortly after the approval of the second fast-track amendments this year, the Secretariat has received a request from the Finnish Meteorological Institute (FMI) for four new entries in the Common Code table C-2.  Furthermore, the Permanent Representative of Ukraine has requested two new entries in the Common Code table C-2.

Mr Kats, CAO, proposed from the floor two additional entries for Vaisala radiosondes RS41 without pressure sensors in C-2.  It was felt that the date of assignment of 01/10/2011 in his proposal was impossible because the second fast-track, in which these entries were not included, had already approved by focal points.  It was informed that FMI and Ukraine had concurred the dates of assignment as Annex to this paragraph.
The meeting therefore agreed the proposal as Annex to this paragraph for fast-track, taking account of other new entries in Common Code table C-2 proposed by China and USA.
Since some of these entries will be used before the expected implementation date of the next fast-track (May 2012), the meeting was informed that the Secretariat would prepare a list of entries for pre-operational use after this meeting.

Mr Kats informed the meeting of potential needs for new code figures in C-2 (see Annex to this paragraph).  He also informed the meeting that result of his survey revealed 24 entries in C-2 which were not in use during 01.01.2010 – 30.06.2011.  Even his very first request to FMI and Vaisala resulted in identifying six vacant code figures as Annex to this paragraph. In view of remaining capacity of C-2 of 14 radiosondes, he encouraged the team to study with respective manufacturers a possibility to withdraw unused code figures.

In general it was felt a mechanism is required for withdrawal of existing entries in liaison with both HMEI and WMO Members to free code figures in time when respective radiosonde/sounding system quits the scene.  To ensure timely allocation of new entries, it was agreed to consider, when advised by Members and confirmed by CIMO and HMEI, proposals for the amendments to the Common Code table C-2 as urgent introduction and to investigate an option of establishing some kind of procedure for “reservation of code figures”.

It was recognized that it was not sufficient to indicate radiosonde only in description of an entry in C-2 and indication of sounding system was also required.  In view of possible saturation of C-2, Mr Kats suggested to consider usage of C-7 for indication of sounding system that was recognized as worth to be investigated.

Last, Mr Kats informed the meeting of a proposal prepared by Dr Schroeder from Texas A&M University extending life and usefulness of Common Code table C-2 and encouraged the team to study in liaison with CIMO, HMEI his proposal and provide respective recommendations for the further actions.

3.3.10
New BUFR/CREX entries for NPP data
The NPOESS preparatory project (NPP) satellite is currently scheduled for launch on 25 October 2011.  In preparation for this long-awaited event, enhancements to the BUFR/CREX tables were previously proposed by the U.S./NESDIS for CrIS (Cross-track infrared sounder), ATMS (Advanced Technology Microwave Sounder) and VIIRS (Visible Infrared/Imager Radiometer Suite) data, and these were subsequently validated using simulated data and approved by the IPET-DRC for operational use.

Mr Ator, NCEP/NOAA, proposed additional table entries for use with SST (Sea surface temperature), AOP (Aerosol optical thickness) and OMPS (Ozone mapping and profiler suite) data from NPP.  It was informed that the new entries were reserved for validation and validation process would start within the next 2-3 months.
The meeting agreed the proposal for validation as Annex to this paragraph, taking assistance for the validation by EUMETSAT and IBL into account.
3.3.11
Additional Code table 0 02 017 - "Correction algorithms for humidity measurements"
Several studies of the last few years have shown that humidity measurements using radiosondes may suffer a dry bias in daytime measurements.  This daytime dry bias is caused by the solar heating of the humidity sensing element, which in turn measures a relative humidity at a temperature warmer than ambient temperature.  In addition the most commonly used polymer sensors show a decreased time response at colder temperatures, which leads to a decreased resolution and possibly to a bias.
This daytime dry bias has been identified and for Vaisala RS90 and RS92 radiosondes it has been quantified in open literature.  Several radiosonde manufacturers have now implemented correction algorithms, which adjust the daytime humidity measurements based on the assumed solar heating.  They may also correct the decreased sensor response of the humidity sensing element.
These corrections are included in the software algorithms used to process the sounding data and the desperate need exists to identify these corrections in the describing meta data, i.e. the data provided must indicate, whether the measured humidity values have been corrected for solar radiation and for time lag. 
In view of above, Ms Krebber, DWD, proposed a new code table, which allowed stations to provide this information.
Ms Krebber further notified it was essential that manufacturers provided the serial number of the radiosonde and the serial number of the software version were used to process this information.  It is confirmed this information can already be included in the appropriate BUFR format fields.
The meeting agreed the proposed descriptor and code table for validation as Annex to this paragraph, and after urgent validation, it will be approved for pre-operational use.

3.3.12
Revision of Sequence 3 02 067
At the last meeting of IPET-DRC, a new descriptor 3 02 067 was proposed, which was suitable for additional SYNOP data (especially data which can be encoded in section 3 of FM12-SYNOP).
After some discussion this sequence was thoroughly worked over by Dr Červená, CHMI, and Ms Krebber, DWD, in October 2010.  The order of descriptors was considerably changed, and Instantaneous data were followed by period data.
For encoding mean wind speed, a time period specification (10 min period) along with other time specifications (e.g. time of occurrence of wind shift) are needed. Time increments are therefore used instead of time displacements to solve this problem.
Ms Krebber proposed the revised version of the template for validation, incorporating above improvements.

The meeting agreed the proposal as Annex to this paragraph for validation.
3.3.13
Introducing a BUFR template for Lidar Cloud Base Recorders (LCBRs)
The meeting was informed that UKMO would like to collaborate with any users and manufacturers in creating a sufficiently definitive BUFR descriptor(s) to enable collaborative processes between NMS and other networks in the exploitation of emerging LIDAR technology of obtaining multiple information from backscatter from atmospheric gas molecules, aerosol particles and water droplets attenuated by aerosol particles, water droplets and atmospheric gases.
UKMO is setting up a system of retrieving and archiving data from its expanding network of LIDAR cloud-base recorders (LCBR), also known as ceilometers. The data are required in BUFR format, compatible with the UKMO's internal archiving and visualisation systems.  It is intended to produce a BUFR data template that is generic for a range of active multi-channel optical recording instruments. 
The data will also need to be able to be shared with WMO, BADC and other members of the international LCBR and LIDAR networks. Refer WMO GALION, AWS (Cerventes), NetCDF projects.
Mr Weedon, UKMO informed that a draft template should be developed until the end of April 2012 and be fed into the validation process in May 2012.
3.3.14
Request of new entries in Common Code Table C-2 for radiosondes of China
The second meeting of IPET-DRC recommended the need for new entries in Common Code Table C-2 for Chinese 1680 MHz radiosonde system and suggested China to submit a respective proposal (5.1.4.4 in final report).
The meeting was informed that two issues were raised for TEMP report of China:
(1)
No Sections 7 in FM35 TEMP reports, and also with missing values for descriptors 0 02 011, 0 02 013, 0 02 014 and 0 02 003 in BUFR.

(2)
Not reporting wind significant levels in TTBB and TTDD parts of TEMP messages, either for BUFR.
In this regard, Ms Zhao, CMA, informed that after the approval of the proposal, the coding software in each upper-air observation site would be modified to fix the absence of Section 7 and wind significant levels, either for BUFR after converted from TAC at national level.  It would be done at the end of this year.
The meeting agreed that the proposed new entries as Annex to this paragraph for pre-operational use.
3.3.15
BUFR template for CRYOSAT-2 SIRAL altimeter
CryoSat-2 is one of the European Space Agency (ESA) Earth Explorer Opportunity Missions. It carries a radar altimeter instrument (SIRAL) capable of sensing surface wind speed and significant wave height (SWH) among other parameters. Both parameters are very valuable for the meteorological and ocean wave communities.  They can be used for the validation of the numerical atmospheric and ocean wave models.
It was informed that ESA had decided to make available this useful type of data to the meteorological community and ECMWF would do necessary work on behalf of ESA due to lack of necessary expertise to prepare and submit a BUFR template.
Dr Fucile, ECMWF, therefore proposed new descriptors and relevant code tables for validation.

The meeting noted that Mr Pelletier, MSC, and Dr Elliott, EUMETSAT, and possibly Dr Trinanes would assist the validation, and agreed the proposal for validation as Annex to this paragraph.

3.3.16
New entries in Common Code Tables and BUFR for satellite data
Some new entries to Common Code Tables 5 and 8 were proposed to support current and future satellite remote sensing data.  
The Megha-Tropiques satellite is a joint venture between ISRO and CNES for studying the exchange of thermal energy between the oceans and the atmosphere in the tropics – it is due to be launched on 12 October 2011.

SAC-D is an Argentine spacecraft carrying NASA’s Aquarius instrument for measuring global sea surface salinity, which was successfully launched on 10 June 2011.

POSEIDON-3 (SSALT3) is a radar altimeter.  POSEIDON means Positioning Ocean Solid Earth Ice Dynamics Orbiting Navigator.  SSALT is a double frequency solid state radar altimeter.  This is used on JASON-2.

AMR is the Advanced Microwave Radiometer, an imaging multi-spectral passive microwave radiometer flown on JASON-2.
The meeting agreed new entries for Common Code table C-5 and C-8 as well as entries in Code table 0 33 070 (Total ozone quality) proposed by EUMETSAT for fast-track as Annex to this paragraph.
3.3.17
Update from JCOMM on developments and validation of BUFR templates
Dr Joaquin Trinanes, the representative of Joint WMO/IOC Technical Commission for Oceanography and Marine Meteorology (JCOMM) informed about the recent activities by JCOMM on developing XBT, VOS and buoy templates, which are under review and validation.
During the last intersessional period, the JCOMM Task Team on Table Driven Codes (TT-TDC) focused on the XBT and VOS templates.
Testing continues on the BUFR templates - some problems have been identified, such as the need to include a descriptor for the ship's heading to calculate the true wind. TT-TDC will conduct an extensive review of the BUFR templates in 2011.
Moored buoys currently reporting on GTS in FM-13 SHIP format will have to use an updated BUFR template for buoy data or a new BUFR template for moored buoy data to be developed.  These changes should include requirements expressed by the DBCP Task Team on Moored Buoys (TT-MB), as well as those of the OceanSITEs.  The DBCP 27th Session (Geneva, 26-30 September 2011) will discuss buoy related BUFR templates.  DBCP Technical Coordinator position, which was vacant during most of the last intersessional period, has been recently filled.
A new version of the BUFR Master Table for Oceanographic Data (Master Table 10) was updated and brought into conformance with the present WMO and IOC rules.

Comparisons between different VOS BUFR datasets have shown important differences (e.g SST method indicator) when fields are translated back and forth from BUFR.  These preliminary results illustrate the complexity of processing VOS data through BUFR and highlight the need for careful validation to avoid data continuity problems.
Work is expected to start in the foreseeable future regarding the development of new BUFR templates for profiling and surface gliders, as well as for an improved TRACKOB template.  Surface underway data (e.g salinity and temperature from thermosalinographs), can be encoded into BUFR using the 3 08 010 common sequence, an almost literal translation of FM62 VIII Ext. TRACKOB code.  It provides very limited metadata and no QC flags are included.  JCOMM will propose a new template for surface underway data that solves this problem and offers users additional information about the quality and characteristics of the data being served.

During the last year, JCOMM has performed an extensive validation of the XBT BUFR template. NCEP/NOAA and ECMWF contributed to validate the format and provided valuable feedback.  The main problems found were related to the cancellation of coordinate descriptors and the presence of a numeric 33-bit descriptor (0 22 176).  The latter refers to a Unique Identifier, which is obtained from a Cyclic Redundancy Check (CRC) algorithm, and that is being used to match operational and delayed-mode XBT data.  This descriptor, identified as a 33-bit numeric value in the latest release (v9.3) of the XBT template, could cause decoding errors on legacy systems and problems with other non-universal decoding tools.  Although the current definition fully comply with BUFR regulations, JCOMM brings into consideration of IPET-DRC the redefinition of this descriptor as a 64-bit CCITT IA5 as Annex to this paragraph, because CRC values are usually represented in hexadecimal notation.  There is a bijective correspondence between the numeric descriptor and its hexadecimal form and, consequently, any CRC-32 value could be represented by an 8-octet long CCITT IA5 hex string.  The new descriptor will be moved to Class 01 from Class 22.  The meeting identified a problem in the XBT BUFR template under validation. Descriptor 0 02 171 is not cancellable and steps should be taken to modify the template accordingly. A new template has been proposed and the meeting will provide support to review and improve it.
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
Dr Červená, CHMI, proposed additions or modifications of the existing text of some B/C Regulations, which are included in Part C of the Manual on Codes.  Regarding amendment to B/C 1.9.6.1.2 - Squall, since the existing representation of dangerous phenomena within 3 02 066 for RA VI regional reporting practices allows reporting the occurrence of a squall, but not its type, then amendment with three options were proposed.
The meeting discussed the proposals, in particular, on B/C 1.9.6.1.2, and agreed as Annex to this paragraph.

A need in further explicit clarification was identified by Mr Kats, CAO, for B/C 25 in following respect:

-
applicability of 3 09 052 for upper-air systems where pressure is derived from geopotential height by integration of hydrostatic equation with identification of geopotential calculation method;

-
explicit indication that only one message with data for the whole ascent should be produced in case of identifying whatever errors and producing corrected data with USN incremented by one

-
explicit indication that only one message with data for the whole ascent should be produced if message with data up to 100 hPa and message with data for the whole ascent are about to be produced in the same time in case of early termination of ascent above 100 hPa level.

It was decided to consider these issues carefully and prepare necessary formulations.

3.4.2
CREX template examples in the Manual on Codes
The meeting was informed all CREX Template Examples included in the Manual on Codes, WMO-No. 306, Volume I.2, Part C, contain messages encoded in CREX edition 1.
Within the WIS-WIGOS Pilot Project entitled “Improvement of Dissemination of Ozone (total column, profiles and surface) and Aerosol observations through the WIS” (GAW-IDOA), “Guidance for Reporting Total Ozone Data in Near Real Time” was developed in early 2011.  A CREX message, containing total ozone measurement from a Brewer spectrophotometer obtained from averaged observations on 16 January 2011, encoded in CREX edition 2, is presented and explained in this guide. 
In the current Manual on Codes, an example of total ozone measurement from a Dobson spectrophotometer obtained from a single observation encoded in CREX edition 1, is included.  Dr Červená, CHMI, therefore proposed to replace it by the example of total ozone measurement from a Brewer ground-based spectrophotometer obtained from averaged observations on 4 May 2011.
The meeting agreed without objection the proposal as Annex to this paragraph.
4.     TRADITIONAL ALPHANUMERIC CODES (TACs)

4.1
Amendments to the aeronautical codes
Mr Neil Halsey, the representative of International Civil Aviation Organization (ICAO), informed the meeting verbally of their plan on amending the ICAO Annex 3.

According to him, next week in Montreal a meeting of an ICAO study group will take place to discuss the next set of amendments to ICAO Annex 3.  Regarding the meteorological aspect in the Annex, only minor amendments are expected.
He emphasized that the result of the meeting will be shared by the WMO Secretariat for amending the Manual on Codes, if any, in a coordinated manner.
4.2
Proposal for modification of definition of C=/
The code figure C = / in Code table 0500 (Genus of cloud) is defined:


/    Cloud not visible owing to darkness, fog, duststorm, sandstorm, or other analogous phenomena
This definition was formulated for clouds reported from a manned station, but is not sufficient for reporting instrument detected cloud layers from an AWS. E.g.:

11710 27266 /3111 10036 20032 39484 40101 52033 78151

  333 69905 83/05 85/07 88/09 91117
Moreover, testing of the converted data has indicated that the current definition of C = / may lead to incorrect conversion of SYNOP data to BUFR, i.e. 0 20 012 (Cloud type) being encoded as 62, 61 and 60 within 3 02 004 and even 0 20 012 = 59 (Cloud not visible owing to darkness, fog, duststorm, sandstorm, or other analogous phenomena) within 3 02 005, although all these entries should be reported as missing in a subset, containing instrument detected cloud layers from AWS.
In view of above, Dr Červená proposed to amend the current meaning of C = / in the Code table 0500.
Debate was concentrated mainly on appropriateness of the proposal.  It is fact that under the implementation stage of migration to TDCF, major amendments to TAC have been avoided.  On the other hand, it is also the case that amendments to TAC have not been exceptional, in particular, for editorial amendments or clarification.

The meeting finally agreed the proposal as Annex to this paragraph.

5.
MIGRATION TO TABLE DRIVEN CODE FORMS

5.1
Migration status
5.1.1
Result of WWW Monitoring
Figures and tables under this section are available in the Annex to this paragraph.
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 and ii < 46 in the abbreviated heading TTAAii and radio soundings from fixed land stations with TTA= IUK or IUS and ii<20 in the abbreviated heading TTAAii;
· 
The monitoring statistics provided by MTN centres for the exercises of the Integrated WWW monitoring (IWM) and/or Annual Global Monitoring (AGM), and the Special MTN Monitoring carried out from 1 to 15 October 2010, January 2011, April 2011 and July 2011. It should be noted that in accordance with the IWM procedures the monitoring centre are invited to count radiosonde observations received under IUK and/or IUS bulletins without making differences whether they are received within any of these bulletins.
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 2200 out of the 4454 RBSN surface stations; BUFR surface data were expected from 1171 stations (ref. Volume C1) under ISM bulletins (ii < 46), and reported as received from 2140 stations; the locations of the stations are shown in Figure 1; details at the level of the countries/areas are given in Table 1.

· The number of stations, for which BUFR upper-air data were expected or received under IUK bulletins, is 334 out of the 778 RBSN upper-air stations; BUFR upper-air data were expected from 209 Stations under IUK bulletins (ii < 20) (ref. Volume C1), and reported as received from 332 stations; the locations of the stations are shown in Figure 2; details at the level of the countries/areas are given in Table 2.

· The number of stations, for which BUFR upper-air data were expected or received under IUS bulletins, is 341 out of the 778 RBSN upper-air stations; BUFR upper-air data were expected from 276 Stations under IUS bulletins (ii < 20) (ref. Volume C1), and reported as received from 332 stations; the locations of the stations are shown in Figure 3; details at the level of the countries/areas are given in Table 3.

5.1.1.3 The evolution of the numbers of RBSN stations for which BUFR surface and upper-air reports were monitored as received by MTN centres is shown in the following graphs for the period April 2008 to July 2011.  During the period July 2010 – July 2011, the number of RBSN stations for which BUFR surface reports were monitored as received by MTN centres increased by about 119 per cent, while the number of RBSN stations for which BUFR upper-air reports were monitored as received by MTN centres increased by about 22 per cent
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.
5.1.1.5 The chair of the Expert Team on GTS-WIS Operation and Implementation (ET-OI) kindly participated in the meeting.  Regarding the extension of AGM/IWM, he was of the opinion that amendments to the Manual on the GTS were necessary in order to make feasibility of the extension higher; however, it would be a long way, and therefore approach from the WMO Secretariat to possible monitoring centres would be more effective.
5.1.1.6 The meeting agreed to recommend:
· To invite the focal points for codes and data representation matters to review the monitoring information and, if this does not reflects the status of implementation of the national migration plan, to ensure that action is being taken within their countries in order to mitigate the possible deficiencies in the insertion of BUFR bulletins into the GTS;

· To invite the RTH focal points to review the monitoring information and to take action to ensure that the BUFR bulletins are distributed on the GTS and that Volume C1 is updated;

· To invite WWW centres to continue participating and to increase their participation in the monitoring of the operation of the WWW, and in particular to consider participating in the monitoring of reports from RBSN stations presented in CREX and in the monitoring of marine and climate data as requested by CBS.
5.1.2
Arrangements for step-by-step migration by zones
The second meeting of IPET-DRC invited the CBS Expert Team on WIS-GTS Operation and Implementation (ET-OI) to specify explicitly whether RTHs 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.
The Meeting of ET-IO (Geneva, 22 to 24 September 2010) responded to this request as follows:

“..........Appropriate arrangements should be made between the NMHSs concerned when the TAC to TDCF conversion or vice versa of one NMHS are generated by another NMHS and insert the converted data into the GTS on behalf of the other NMHS.  It was agreed that formal procedures and practices should be developed for each scenario such as the following:

(a) Conversion of TAC to TDCF for NMHS1 TAC bulletins by NMHS2 on behalf of NMHS1 at the request of NMHS1

In this case the NMHS1 are countries which are unable to meet the TDCF migration plan of WMO. NMHS2 is the country offering the assistance to NMHS1 countries for the conversion of NMHS1 TAC bulletins to TDCF bulletins. This is most likely to happen for CAT1 (Common) TAC bulletins after November 2010 and for CAT4 (Maritime) TAC bulletins after November 2012 when the migration plans for each of the data types are scheduled to have completed.

The arrangements should include the definition of the abbreviated headings of the bulletin(s) comprising the converted data. It is recommended that the abbreviated headings (TTAAii) to be those that the NMHS1 issuing the original data would have used, but preferably selecting a specific location indicator CCCC of that NMHS1 to mark that the data were converted by NMHS2. Both centres should ensure that the bulletin(s), comprising the converted data, are added to Volume C1 and that the information, that the data were converted by the NMHS2, is included in the column “remarks” of Volume C1 for each relevant bulletin.”.
In this respect, CBS extraordinary session (2010) recommended:
4.3.17
The Commission endorsed the ET-OI recommendation to provide a formal practice for one NMHS to transform another NMHS’s messages and files between TAC and TDCF. The NMHSs should ensure that the bulletin(s), comprising the converted data, are included in Volume C1 and that the information that the data were converted by the NMHS, is included in the column “remarks” of Volume C1 for each bulletin. Similarly, those converting TAC into TDCF should include relevant metadata required to create the TDCF as approved by the TAC originator, including information on the templates used for conversion. Regarding the distribution of metadata by the monthly newsletter, a standardization of its content is recommended. In this context the Commission pointed out the importance of keeping Volume C updated in particular for the solution provided with WIS. The Commission requested the relevant expert teams to review the GTS guidelines and update accordingly.

There is no recommendation with respect to selection of the CCCC in the converted data in this paragraph or in the Draft Recommendation 4.3/3 (CBS-Ext. (10)) - Amendments to the Manual on the Global Telecommunication System (WMO-No. 386), Volume I, Part II.
In February 2011, Hellenic National Meteorological Service started to produce BUFR messages obtained by conversion of SYNOP messages from Cyprus. As Athens belongs into the zone of responsibility of RTH Rome, the BUFR bulletins were sent to Rome and consequently to the GTS.  RTH Rome therefore requested WMO Secretariat necessary update of Volume C1.
As Cyprus belongs under the zone of responsibility of RTH Sofia, WMO Secretariat asked RTH Sofia to confirm the information that they had received from RTH Rome, and to provide the required Advanced Notification.  RTH Sofia accepted and sent the "advanced notification" to the Secretariat.
Mr Kelvin Wong, chair of ET-OI, highlighted that under the established procedures, RTHs on Main Telecommunication Network (MTN) of GTS are responsible for updating the Catalogue of Meteorological Bulletins (WMO-No. 9, Volume C1) for centres within their area of responsibility.

Dr Červená, CHMI, suggested specifying the producer of the TAC data and the converting centre as “Originating centre” and “Originating sub-centre”, respectively, in Section 1 of the converted BUFR (or CREX) message.  She proposed the following draft guidelines:
Conversion of TAC bulletins from NMHS1 to TDCF by NMHS2

(a)
Location indicator CCCC of NMHS1 (producer of TAC bulletins) should be used in the abbreviated headings of the converted bulletins.
(b)
The information, that the data were converted by the NMHS2, should be included in the column “remarks” of Volume C1 for each bulletin.

(c)
In case that NMHS1 and NMHS2 belong under the zone of responsibility of two different RTHs, the WMO Secretariat should receive the required Advanced Notification from the RTH of the NMHS1 (producer of TAC bulletins).

(d)
In a BUFR (or CREX) message, Originating centre in Section 1 shall indicate NMHS2 (converting centre).

(e)
In a BUFR (or CREX) message, Originating sub-centre in Section 1 shall indicate NMHS1 (producer of TAC bulletins).
(f)
NMHS1 (producer of TAC bulletins) shall be specified in Common Code table C-12 as a sub-centre of the originating centre NMHS2 (converting centre).
The meeting noted that some centres had already had sub-centres in the Common Code table C-12.  Even examples that a meteorological service is a sub-centre of another meteorological service are also seen in C-12.
The meeting agreed that the proposed guidelines (d) to (f) could be included in relevant B/C regulations, and noted with pleasure that guidelines (a) to (c) were approved by Mr Kelvin Wong, the Chairman of ET OI.

5.1.3
Errors in BUFR messages
The Second meeting of IPET-DRC discussed the issue of erroneous BUFR messages. It was stressed that originators of BUFR data should try as much as possible to eliminate 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 BUFR messages during the dual dissemination period.
Dr Červená, CHMI, reported actions taken in RA VI after the second meeting of IPET-DRC for detecting and reducing erroneous data in BUFR.

Dr Červená prepared a BUFR template TM 308070 with detailed instruction for conversion of SYNOP data to BUFR for further improvements of BUFR conversion.  Text which is highlighted within the template specified “troublemakers”, i.e. elements and conditions most often converted in erroneous way from SYNOP to BUFR.  Dr Červená also prepared three SYNOP bulletins containing sufficient variety of synoptic data to provide the chance to test the function of conversion programs.

The meeting thanked Dr Červená for her initiative to detect erroneous BUFR messages, and agreed some initiative needed to be done as requested by her.

In this regard, it was suggested that Ms Krebber, DWD and Dr Červená would prepare BUFR messages converted from the above three SYNOP bulletins and send them to Dr Qu, BoM for checking.  Subsequently, the Secretariat would make them available from the WMO web together with BUFR template TM 308070 with detailed instruction for conversion of SYNOP data to BUFR.
5.1.4
Information provided by members of IPET-DRC

5.1.4.1
Dr Červená in her capacity of Leader of Task Team on Regional Migration to TDCF (TT-MTDCF) informed the meeting on the current status of migration in RA VI available at http://www.wmo.int/pages/prog/dra/eur/RA6_WG_TDI_TDCF_Project.php, there are 32 countries/ territories of RA VI producing at least one type of Category 1 data in BUFR (Belgium, Czech Republic, Croatia, Cyprus, Denmark and Faroe Islands, Finland, France, Germany, Gibraltar, Greece, Greenland, Hungary, Ireland, Israel, Italy, Jordan, Lebanon, Luxembourg, Netherlands, Norway, Poland, Romania, Russian Federation, Serbia, Slovakia, Spain, Sweden, Switzerland, Syria, The Former Yugoslav Republic of Macedonia, Turkey, United Kingdom of Great Britain and Northern Ireland); the underlined countries are producing all types of Category 1 data in BUFR.  It is to be noted that the number of synoptic reports in BUFR in RA VI was significantly increased when Russian Federation started to produce migrated data in April 2011.
5.1.4.2
Turkish State Meteorological Service (TSMS) organized in cooperation with WMO another Training Course in the WMO RTC-Turkey facilities (Alanya, September 2010), including lectures on BUFR and Migration to TDCF (General philosophy of TDCF, BUFR Code Form, GTS aspects of Migration, BUFR Templates and Regulations and ECMWF verification service).
5.1.4.3
Dr Červená reported that the RA VI TT-MTDCF had responded to questions and requirements expressed by RA VI countries and tested BUFR messages and conversion programs, the remedial actions included. In addition, e-mail correspondence with RA VI members led to indication of several problems related to representation data in BUFR and Migration to TDCF (definition of Update Sequence Number, requirements for amendments of B/C regulations, errors in produced BUFR messages, arrangements for step-by-step migration by zones, inclusion of new BUFR bulletins in to Volume C1, monitoring of BUFR messages from sea RBSN stations).

5.1.4.4 As requested by the WG-TDI meeting, Dr Červená prepared a draft text of a letter for Mr Ivan Čačić, the President of RA VI, consequently sent to the Permanent Representatives of six “silent” countries with invitation to provide the President of RA VI with information on:

· The National Migration Plan of the NMS;

· Whether assistance from an RTH in facilitating the conversion of data representation forms for the NMS will be required;

· To nominate an expert from the NMS to become a “Focal Point on Codes and Data Representation Matters”; it is very important to provide an e-mail address for the Focal Point since the correspondence is through e-mail;

Any additional information regarding the needs of the NMS with regard to migration to TDCF.
5.1.4.5
In accordance with the official U.S. migration plan (http://www.nco.ncep.noaa.gov/sib/
decoders/USA_MigrationPlan.doc), the U.S. migration to BUFR is being led by the NWS Telecommunications Operations Center (TOC), since the TOC manages data flow to and from the GTS and WIS for all U.S.-based civilian and military users of meteorological data.

5.1.4.6
Mr Ator, NCEP/NOAA, reported that the TOC has contracted with IBL Software Engineering for the use of their software to translate between TAC and BUFR data, and the software was scheduled to be installed and configured by IBL personnel working at the TOC during the week of 12-16 September 2011.  In the subsequent months, the TOC plans to begin “dual dissemination” of BUFR data translated from SYNOP, TEMP, PILOT and CLIMAT.  Collectively this will cover Category 1 of the WMO migration timeline.  At a later date, high-resolution radiosonde data from the U.S. Radiosonde Replacement System program will be made available in BUFR, instead of translating from the TAC TEMP and PILOT formats.
Not much progress has been made towards the development of a RA IV migration plan, but Mr Ator expected that USA will pursue this in partnership with the CMC/MSC during the coming months.

5.1.4.7
Ms Jitsuko Hasegawa, JMA, reported a summary of a survey on migration status of RA II members as of July 2011, which was conducted by the theme leader on data representation and metadata in RA II.  The result of the survey is shown below.
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In July 2011, RTH Tokyo received at least one report of surface synoptic observation reports in BUFR from 50 % of RBSN stations in RA II (TAC form from 94 %), and upper air sounding reports in BUFR from 40 % of RBSN stations (TAC form from 91 %).  No BUFR reports for PILOT were received by RTH Tokyo in the monitoring period this year, while TAC bulletins were received from 17 stations.
Based on the report, the meeting noted main findings of the survey, including the obstacle in migration to TDCF such as difficulty in incorporating conversion software into existing systems as well as telecommunication facilities to exchange binary files, lack of attention to migration status of reports other than surface observation and upper-air sounding, and the effectiveness of utilizing WMO's framework of Voluntary Cooperation Programme to support overall migration process.
5.1.4.8
In response to the request of the RA II theme leader, seven RA II member countries kindly shared their status, plans and challenges on this matter.  The inputs are summarized below:

Hong Kong, China has already started the migration of SYNOP, TEMP, SHIP, PILOT, CLIMAT, AMDAR, RADOB and Wind profiler.

Macao, China has started parallel dissemination of TAC and BUFR for SYNOP and CLIMAT in November 2010, while decoding incoming BUFR reports into the operational database.
Nepal is trying to solve issues in dealing with binary files through its TCP/IP connections in collaboration with nearby RTHs. It committed to the TDCF migration, including staff trainings and preparation for necessary software.
Pakistan is finalizing development of software for coding BUFR messages of TEMP and PILOT. 
Russian Federation plans to start dissemination BUFR reports:
-
surface synoptic observations from RTHs Novosibirsk and Khabarovsk in TM 307086 to report dangerous phenomena as well as those issued by Mongolia
-
upper-air soundings will be next year in TM 309052
Two main obstacles in migration in Russian Federation are communication facilities and optimized allocation of data collection and encoding software to observation stations and local data collection centres.  BUFR data available is insufficient for data assimilation purposes required by global NWP system, while decoding BUFR data as such has not been found as a major difficulty.
Thailand has already provided with TAC-BUFR conversion function to centres in its responsibility area and the dissemination of BUFR reports is planned to start in January 2013 together with reports issued by Cambodia.

Uzbekistan is not producing and disseminating TDCF reports and does not have a nearest future plan to start and seeking the possibility of WMO’s support in the framework of Voluntary Cooperation Programme.

5.1.4.9
Ms Zhao, CMA, reported that CMA receives more than 4000 data files of BUFR messages (satellite data not included) every day and BUFR messages of cat.1 and AMDAR have been experimentally injected into the operational data processing and service flow and provided to the end users.  Ms Zhao noted there were still confusion, misunderstanding on the use of entries, B/C regulations and specifications, especially for the significance qualifiers (0 08 xxx), time period or displacement (0 04 xxx), and the conversion from the code table or regulations of TAC to the code and flag table of BUFR and felt further guidance and clarification were necessary to eliminate the misunderstanding.
5.1.4.10
Ms Zhao emphasised the quality and volume of BUFR data still fell short of the requirements of operation system, further comprehensive verifications are needed to assure that meteorological elements and metadata reported in BUFR were correctly encoded, including decoding checks (edition, tables references), template checks (correct usage of migration templates), cross-checks (comparison of data in TACs versus BUFR/CREX), etc.  She suggested some effective mechanism may be helpful to validate the data, like bilateral cooperation and volunteers.
5.1.4.11
Ms Zhao suggested the uniform maintenance of the old versions of tables was needed for the BUFR master table version (now 12, 13, 14 are in use).  The meeting noted that BUFR table version 13 has backward compatibility, but it was not available on the WMO web.  The meeting requested the Secretariat to make the version available again.
5.1.4.12
With respect to the migration, Ms Zhao focused that the impact of the migration to the end users should be reduced to a minimum.  In that regard, some challenges were introduced:

a)   There are gaps between disseminated BUFR messages and the logical data service model, the complex transformation have to be made, such as separate the significance qualifiers, combine the time period or displacement with the followed element to the specific database element with the time period or displacement meaning.

b)   Based on the flexibility of templates, the ability of handling several different templates for the specific data category, especially for non-standard migration templates are necessary, such ‘data category -> data sub-categories ->templates -> sequences of descriptors -> service oriented elements’ hierarchical infrastructure are needed. Even the decoding of BUFR message is universal, we still have to hard code template-by-template anyway to parse the structure of each template.

c)   In the dual dissemination period, to ensure the data integrity, to make the migration be some kinds of transparent to the end users, and to provide improved quality and quantity of BUFR (eg. some centres send location displacement in TEMP BUFR now), both BUFR and TAC now are injected to the following data processing and service flow. The merger of BUFR and TAC based on some principles and providing data to the end users under uniform data represented standard should be considered.
5.1.4.13
Mr Rezende, vice-chair of IPET-DRC, presented the result of quick survey conducted by him.  The result is summarised below.
	Member 
	1 - Does your service has the capacity to receive/transmit binary messages such us BUFR y GRIB?
	2 – Do you have software to decode and visualize products in BUFR and GRIB codes?
	3 - Do you have software to encode bulletins in BUFR code?
	4 - Do you have software to encode products in GRIB code?
	5 - What are the main difficulties you have to use binary messages?

	Argentina
	YES
	YES
	YES
	YES
	No difficulties

	Bolivia
	YES
	NO
	NO
	NO
	No software or tools to use binary messages.

	Brazil
	YES
	YES
	YES
	YES
	No difficulties.

	Colombia
	YES
	YES
	YES
	YES
	Implementation of a central data base.

	Chile
	YES
	YES
	NO
	YES
	No difficulties.

	Ecuador
	YES
	NO
	NO
	NO
	Lack of IT personal

	Guyana
	
	
	
	
	

	Paraguay
	NO
	NO
	NO
	NO
	To acquire the necessary software packages

	Peru
	YES
	NO
	NO
	NO
	A program was developed using ECMWF package. Main difficulty is to validate the results.

	Suriname
	YES
	NO
	NO
	NO
	No software and no knowledge in house!

	Uruguay
	NO
	NO
	NO
	NO
	To acquire the necessary software packages

	Venezuela
	YES
	NO
	NO
	NO
	To acquire the necessary software packages.


Chile: Only GRIB software is available.

5.1.4.14
Mr Rezende introduced the new system in RTH Brasilia capable of converting TAC bulletins into BUFR as they were received by the Message Switching System, which was powerful enough to process all local bulletins as well as bulletins received from other NMHS.  In this regard, it was informed that a conversion test was being conducted together with NMC Bogota in order to convert the main synoptic hour SYNOP bulletins from Colombia into BUFR bulletins.  The converted bulletins are then returned back to NMC Bogota, but not inserted into the GTS yet.

5.1.4.15
Mr Pelletier, MSC, reported the progress of migration of SYNOP data by the Meteorological Service of Canada (MSC).  Initial production is expected before the end of 2011, and issuance of BUFR SYNOP bulletins on the GTS alongside the TAC is expected in the first quarter of 2012.  The bulletins will use template TM 307080. Canadian BUFR SYNOP data will be produced directly from quality-controlled observation data, in a separate stream from TAC SYNOP.  Initially, no national data will be added to the SYNOP content, but it is planed to add national data in compliance with regulations and guidelines within the 2012 calendar year.  BUFR CLIMAT production will follow BUFR SYNOP production.

5.1.4.16
Mr Pelletier further reported BUFR TEMP/PILOT production was done at the source for each sounding, using vendor-supplied software.  The number of levels that are encoded for transmission on GTS is tuned to strike a balance between usability, data volume and meteorological value.  The project is currently encountering bandwidth issues in some remote locations.  Due to this, there is some slippage in the expected time at which data will be made available on the GTS.  An estimate of mid-2012 would appear reasonable.

The ingestion and use of BUFR SYNOP and TEMP from sources external to the MSC is handled in two streams: the NWP stream and a more general stream which feeds other applications such as meteorological visualization workstations and climate archives.  In the NWP stream, progress is being made and it is expected that BUFR TEMP and SYNOP could be used operationally sometime in the second half of 2012.  In the general stream, ingestion of BUFR data is part of a second phase which will follow the implementation of BUFR SYNOP production. This is also planned for 2012.

5.1.4.17
It is hoped that progress being made in the USA and Canada (and in the other RAs) toward the migration will provide support and incentive to all RA IV members.  However an RA-level plan is still needed and is still to be formulated and executed. The MSC would welcome joint work with the US NWS and all RA IV members toward such a plan.

5.1.4.18
Mr Peter Mlongnile, Tanzania Meteorological Agency (TMA), reported that TMA and some neighbouring centres has established a system, Climsoft, for migration to TDCF; however, these BUFR messages have not been distributing to GTS.  He suspected a problem in telecommunication centres in the region.  The meeting therefore asked Mr Mlongnile to consult relevant telecommunication centres to check and, if it was the case, to realize distribution of BUFR messages in cooperation with the relevant centres.
5.2
Table Driven Data Representation for Operational Aeronautical Meteorological Information

5.2.1
Mr Dennis Hart from the European Organisation for the Safety of Air Navigation (EUROCONTROL) joined the meeting via videoconference from Brussels.  He explained that his paper could be considered in a number of distinct parts.  Paragraphs 1 - 3 set the scene and describe the background of events leading to the present status.  Paragraphs 4 - 9 explain that the code forms such as METAR/SPECI/TAF/SIGMET can be considered as the current physical implementations of the format used for data exchange, and that these could be replaced with suitable XML/GML data for the physical formatting in the future.  Paragraphs 10 - 18 describe 3 levels involved in the data exchange: logical WXXM based, physical such as METAR/SPECI and a metadata profile.  Mr Hart also presented a table explaining how these levels are expected to evolve.
Mr Hart explained that the aim is to enable states to use this scheme (XML/GML physical layer) by November 2013 if they are in a position to do so.  By November 2016, states should move to the new scheme.  By November 2019, states will have to use XML/GML for the physical layer and should be using the full scheme including WXXM and the metadata profile.  By November 2022, all states will have fully converted.
It was explained that the role of WMO would be to manage and evolve the formats used for the physical formatting in response to requirements coming from ICAO.  This would entail custodianship of the XML/GML representation in the future.  ICAO would be the custodian of the WXXM data model and the OGC Aviation Domain Working Group would be the custodian of the metadata profile.

5.2.2
Mr Halsey, ICAO, presented the ICAO's requirements on aviation XML issue in association with the discussion on Mr Hart's document.

After considering the paper from ICAO, the meeting was informed that the XML/GML physical data format was needed by January 2012.  Dr Steve Foreman (WMO Secretariat via teleconference) indicated that the middle of 2012 was the target date for the completion of this work.  Dr Foreman explained that in his opinion our main challenge would be in getting the aviation model to match ours (the models would not need to be identical, but they would need to be consistent).  Mr Halsey agreed that January 2012 would be ideal, but mid 2012 would be acceptable.
The meeting was interested to learn whether there was a need for WMO to pursue the migration of aviation data to BUFR given that XML would be used in the future in any case.  It was explained that ICAO has not yet formally indicated whether or not BUFR would be removed from Annex 3.  Dr Červená, CHMI asked if the intention was to convert to XML through BUFR or to convert directly to XML.  Mr Halsey explained that a conversion through BUFR would not be desirable.
The meeting was informed that the extraordinary session of CBS (Namibia, 2010) noted the CAeM-CBS Expert Team on OPMET Data Representation (ET-ODR) concluded that XML could be accepted for encoding and exchanging OPMET data within the aviation community, and that with a view to satisfying the requirements of ICAO to use the WXXM model for the representation of OPMET data in XML, CBS invited the IPET-MDI to further consider the possibility to map a WMO data model for the aviation domain and the WXXM model and to continue working on WMO data models derived from TDCF tables. (see paragraph 4.3.36 of the report)

The meeting felt that this issue needed further study and it was premature to conclude there was no need for migration from aviation TAC to BUFR, noting that the ICAO requirements in this regard would be confirmed in March 2013 once State consultation had been completed.
6.
MANUAL ON CODES

6.1
Electronic publication of the Manual on Codes, including database

It has been recognised that the Tables D of BUFR and CREX have information other than those of BUFR/CREX Table B in "Element name" columns for practical use.  On the other hand, missing names of Table D entries are sometimes impediment to human understanding and hence validation of Table D sequences.

As a solution for the above problem, the meeting was presented a new BUFR Table D drafted on version 16 in May 2011 as ANNEX to this paragraph (part of Annex to the document), making the most use of the information available in the current Table D, such as coding examples, coding instructions and else.

Furthermore, the meeting noted that some BUFR Table D entries referred to in BUFR Table D were available only in CREX Table D, and it had sometimes led to confusion and errors in encoding and decoding.  For example, 3 05 001 referred to in Category 05 of BUFR Table D are not in the same table but in the same category of CREX Table D.

The meeting recognised the problem obviously arose from the principle to introduce new Table D entries, which are stated in the paragraph "BUFR tables" (see page I.2-BUFR Reg-12) and "CREX tables" (see page I.2-CREX Reg-11).

Accordingly, it was proposed by the Secretariat that:

(a)
all Table D entries must be introduced in BUFR Table D.

(b)
a CREX Table D entry should be developed only if the CREX counterpart to the BUFR entry cannot be derived from replacing part "F" of each descriptor that consist of the BUFR entry.

The meeting considered the proposal from the Secretariat for the reformatting of BUFR and CREX table D, and agreed the Secretariat would go forward the drafting work of the Table D in new format.  In this regard, the meeting had a consensus that the new Table D could be introduced as editorial, and amendments to the principle to introduce new Table D entries were not necessary.

7.
COLLABORATION WITH OTHER CBS TEAMS

7.1
Station index numbers
It was informed that the 12th meeting of CBS Management Group (Geneva, July 2011) noted the legacy WMO block and station number system was becoming an impediment to additional data, especially those from non-WWW programmes, from being exchanged on GTS, and requested the IPET-DRC to address this issue as a top priority at its upcoming session in September 2011.

Currently, only data from those observing stations that carry WMO Identification Numbers (IDs) are eligible for the international exchange through GTS.  Those stations are labelled with a "block and index number (IIiii)".  Block numbers are allocated to the NMHSs within each Region by regional agreement and station numbers (IDs) within the allotted block number range are assigned by Members to their stations per guidelines (see WMO Publication No. 306, Manual on Codes).  The WMO Secretariat maintains a metadata catalogue (Publication No. 9, Volume A), providing reference information on these stations to Members and data monitoring centres.
In some countries, the numbering system has arrived at its limits.  In several areas, it is impossible to assign new numbers to stations in accordance with the WMO guidelines.  This shortage of WMO IDs has led to deviations from agreed practices, such as development of national practices (national IDs) and duplication of numbers that have been used earlier for other locations.  In addition, there are new requirements for data exchange, such as need for global exchange of radar and wind profiler data, which further increases demands on WMO IDs.  This situation affects the availability of data as the stations without WMO IDs are not exchanged through GTS.
Furthermore, Members should exercise full control over stations in their area of responsibility, so as to ensure their commitment to the WMO with regard to quality and data continuity.  Therefore, in many areas, stations operated by international organizations, research institutions, universities and private enterprises are unable to share valuable data unless the stations are affiliated or authorized by the local NMHS and assigned WMO IDs.  For example, problems with data exchange from automatic stations operated by FAO in Somalia, CTBTO worldwide, University of Wisconsin in Antarctica, etc.
The meeting seemed to have a consensus on using BUFR (or CREX) to cope with the new requirements.  National station number (0 01 102) as well as state identifier (0 01 101) have already been introduced in BUFR.  Template for surface observations from one-hour period (TM307091), for example, has the two descriptors within its sequence.  BUFR allows 10 bits to identify the state and 30 bits to identify a station within a state.  Although the Team found this to be acceptable, there was no existing guidance on how use should be made of these 10+30 bits when encoding station identification in BUFR.
Ms Fang Zhao, CMA, presented the situation of using station index in China, and expressed the necessity of consistent system for allocating station index.  It was also suggested introducing "observing category" for that purpose.
The meeting discussed this important and urgent issue for considerable time, but could not reach a consensus.  The chair of the team therefore established a sub-group to deal with the issue, which should make a recommendation by the end of this year.  Ms Zhao (CMA), Dr Červená (CHMI), Mr Rezende (INMET), Mr Ator (NCEP/NOAA), Mr Weis (IBL), Ms Hasegawa (JMA), Mr Wong (BoM, chair of ET-OI) would serve as the members of the sub-group.

7.2
Monitoring of BUFR messages from sea RBSN stations

Dr Červená presented a problem raised by the focal point of Norway on reporting BUFR messages from RBSN fixed sea platform stations.  These stations report BUFR messages in TM 307079 and heading of ISMDii, ISIDii and ISNDii.

This template, however, has been developed for land stations (costal and island stations) and is not capable to express data from sea stations, in particular wave data and heights of sensors above sea level.  According to B/C 10 Regulations, data from fixed sea stations shall be reported using <3 01 001><3 08 009>, i.e. template TM 308009 for synoptic reports from sea stations being preceded by WMO block and station numbers.  Data category in Section 1 shall be set to 1 in these BUFR messages, and consequently T1T2 A1 = ISS shall be used.

The IWM/AGM procedures, however, allow only monitoring of ISM bulletins from RBSN stations; therefore BUFR messages from RBSN fixed sea platform stations, e.g. the Norwegian bulletin ISSD02 ENMI, would not be registered by the IWM/AGM.
Two solutions were proposed by Dr Červená: one with adjustment of IWM/AGM programme and the other with new headings for identifying such data.
The Team preferred the first of these two options, and Kelvin Wong (Chairman of ET-OI) agreed to assess the feasibility of this.  If it proved not to be feasible, the Team could also accept the second solution.
7.3
WMO BUFR Conceptual Model - Transforming WMO BUFR into ISO-style form
Mr Weedon, UKMO, made a presentation on "Mapping BUFR descriptors to ISO Features" on behalf of Mr Gil Ross, UKMO.
In his presentation, Mr Weedon pointed out that current decoders could not interpret a descriptor with "generalised coordinates" automatically.  For example, temperature with coordinate "tropopause" is not decoded as "tropopause temperature" and the interpretation is left for application software, which is not automatic.  It was therefore suggested standardised treatment of such generalised coordinates was required for automatic mapping.

The Team was asked to consider the associated documentation offline and feed back any input to the UKMO via Mr Weedon.

The meeting thanked UKMO and Mr Ross for his excellent work on data model.  The meeting felt the data model was directly connected to the aviation XML issue and it could be discussed also by the new Task Team on Aviation XML, which was established by the last Management Group.

7.4
Task Teams on Aviation XML and Implementation of Metadata
The meeting was informed that two Task Teams were established by the 12th meeting of CBS Management Group (Geneva, 13-16 July 2011): Task Team on Aviation XML and Task Team on Implementation of Metadata.
The Task Team on Aviation XML will work for specifically aviation XML.  It was informed that a representative from IPET-DRC was invited to the Task Team on Aviation XML and nomination would be done after the meeting.
8.     CLOSURE OF THE MEETING

The Meeting was closed at 18:00 on Friday 23 September 2011, noting Dr Elliott and Mr Rezende as well as Mr Ator had led the meeting to broad-minded and efficient discussions.
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· ANNEX TO PARAGRAPH 2.1

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

	2.3.1/2.3-2

(combined)
	Encoding wave spectra in GRIB Edition 2

Waves parameters
 (presented in the report of IPET-DRC-II)
	Validated except for  46-48 by DWD and ECMWF

	2.3.4
	GRIB variable grid definition templates (approved for validation after the meeting)
	Superseded by Doc 2.3(4) of this meeting

	2.3.5
	Logarithmic hybrid coordinate 
	Validated by CMC and ECMWF

	2.3.9
	Generalized vertical height coordinate in GRIB edition 2
	On going (ECMWF, DWD)

	2.3.11
	Issues for representing space weather in GRIB2 
	Superseded by Doc 2.3(12) of this meeting


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

	2.3.9
	 Proposal for update to GRIB2 Tables Model level 
	Withdrawn


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

	2.1.9 (1)
	New parameters for new meteorological products except for a sign convention for meteorological fluxes 
	Superseded by Doc 2.3(10) 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 
	Superseded by Doc 2.2(1) of this meeting


(1)  Proposals in the document are partially implemented.

· ANNEX TO PARAGRAPH 2.2.1

Amend regulations
92.3.3 
Octets beyond 21 are for an Identification Template and need not be present.

92.3.4 
Calendar is assumed to be Gregorian unless otherwise stated in an Identification Template.

Amend Specification of Section 1
Section 1 – Identification section

Octet No. 
Contents

   20
Production status of processed data in this GRIB message (see Code table 1.3)

   21
Type of processed data in this GRIB message (see Code table 1.4)

22–23
Identification Template Number (optional, see Code table 1.5)

24–nn
Identification Template (optional, see Template 1.X, where X is the identification template

number given in octets 22–23)

Notes:

(1)
Local tables shall define those parts of the Master table which are reserved for local use

except for the case described below. In any case, the use of Local tables in messages

intended for non-local or international exchange is strongly discouraged.

(2)
If octet 10 contains 255 then only Local tables are in use, the Local table version number

(octet 11) must not be zero nor missing, and Local tables may include entries from the

entire range of the tables.

(3)
If octet 11 is zero, octet 10 must contain a valid Master table version number and only

those parts of the tables not reserved for local use may be used.

Add new Code Tables
Code Table 1.5 - Identification Template Number

Code figure

Meaning


0
Calendar Definition


1
Paleontological Offset


2-32767
Reserved

32768-65534
Reserved for local use


65535
Missing
Code Table 1.6 - Type of Calendar

Code figure

Meaning



Comments

       0

Gregorian

       1
360-day


     255

Missing (assume Gregorian)

Introduce new templates definitions used in Section 1

Identification template 1.0 - Calendar Definition

Octet Number(s)


Contents

          24 

Type of calendar (See Code Table 1.6)

Identification template 1.1 - Paleontological Offset

Octet Number(s)


Contents

       24-25

Number of tens of thousands of years of offset

· ANNEX TO PARAGRAPH 2.2.3

Amend Note (4) of Regulation 92.9.4

(4) The original data value Y (in the units of Code table 4.2, unless Notes on Code table 4.10 applies) can be recovered with the formula:

Y × 10D = R + (X1 + X2) × 2E
Add notes and a code figure in Code table 4.10

Code table 4.10 – Type of statistical processing

Code figure
Meaning

0

Average

1

Accumulation (see Note 1)
2

Maximum

3

Minimum

4

Difference (value at the end of time range minus value at the beginning)

5

Root mean square

6

Standard deviation

7

Covariance (temporal variance) (see Note 2)
8

Difference (value at the start of time range minus value at the end

9

Ratio (see Note 3)
10

Summation
11–191

Reserved

192–254
Reserved for local use

255

Missing

Notes:

(1)  the original data value (Y in the note (4) of regulation 92.9.4) has units of Code table 4.2 multiplied by second, unless otherwise noted on Code table 4.2.

(2)  the original data value has squared units of Code table 4.2.

(3)  the original data value is nondimensional number without units.
Amend the parameters with footnote “Parameter deprecated.” in Code table 4.2 

Table 2: proposed change of footnotes on Code Table 4.2.

	Discipline-category-parameter (Name)
	Units
	Footnote

	0-0-4 Maximum temperature
	K
	(unchanged)

	0-0-5 Minimum temperature
	K
	(unchanged)

	0-0-14 Minimum dew-point depression
	K
	(unchanged)

	0-1-7 Precipitation rate
	kg.m–2.s–1
	(unchanged)

	0-1-8 Total precipitation
	kg.m–2
	Statistical process 1 (Accumulation) doesn’t change units.  It is recommended to use another parameter with “rate” in its name and accumulation in PDT.

	0-1-9 Large-scale precipitation (non-convective)
	kg.m–2
	Statistical process 1 (Accumulation) doesn’t change units.  It is recommended to use another parameter with “rate” in its name and accumulation in PDT.

	0-1-10 Convective precipitation
	kg.m–2
	Statistical process 1 (Accumulation) doesn’t change units.  It is recommended to use another parameter with “rate” in its name and accumulation in PDT.

	0-1-12 Snowfall water equivalent
	kg.m-2.s-1
	(unchanged)

	0-1-13 Water equivalent of accumulated snow depth
	kg.m–2
	Statistical process 1 (Accumulation) doesn’t change units.  It is recommended to use another parameter with “rate” in its name and accumulation in PDT.

	0-1-14 Convective snow
	kg.m–2
	Statistical process 1 (Accumulation) doesn’t change units.  It is recommended to use another parameter with “rate” in its name and accumulation in PDT.

	0-1-15 Large-scale snow
	kg.m–2
	Statistical process 1 (Accumulation) doesn’t change units.  It is recommended to use another parameter with “rate” in its name and accumulation in PDT.

	0-1-27 Maximum relative humidity
	%
	(unchanged)

	0-1-28 Maximum absolute humidity
	kg.m–3
	(unchanged)

	0-1-29 Total snowfall
	m
	Statistical process 1 (Accumulation) doesn’t change units.  It is recommended to use another parameter with “rate” in its name and accumulation in PDT.

	0-2-21 Maximum wind speed
	m.s-1
	(unchanged)

	0-4-0 Net short-wave radiation flux (surface)
	W.m–2
	(unchanged)

	0-4-1 Net short-wave radiation flux (top of atmosphere)
	W.m–2
	(unchanged)

	0-4-2 Short-wave radiation flux 
	W.m–2
	(unchanged)

	0-6-3 Low cloud cover 
	%
	(remove footnote)

	0-6-4 Medium cloud cover 
	%
	(remove footnote)

	0-6-5 High cloud cover 
	%
	(remove footnote)

	0-18-6 Time-integrated air concentration of caesium pollutant
	Bq.s.m–3
	Statistical process 1 (Accumulation) doesn’t change units.  It is recommended to use another parameter without the word “time-integrated” in its name and accumulation in PDT.

	0-18-7 Time-integrated air concentration of iodine pollutant
	Bq.s.m–3
	Statistical process 1 (Accumulation) doesn’t change units.  It is recommended to use another parameter without the word “time-integrated” in its name and accumulation in PDT.

	0-18-8 Time-integrated air concentration of radioactive pollutant
	Bq.s.m–3
	Statistical process 1 (Accumulation) doesn’t change units.  It is recommended to use another parameter without the word “time-integrated” in its name and accumulation in PDT.

	0-19-17 Maximum snow albedo 
	%
	(unchanged)

	2-0-10 Ground heat flux 
	W.m–2
	(unchanged)

	2-0-17 Wilting point
	Proportion
	(unchanged)

	2-3-1 Upper layer soil temperature 
	K
	(unchanged)

	2-3-2 Upper layer soil moisture 
	kg.m–3
	(unchanged)

	2-3-3 Lower layer soil moisture 
	kg.m–3
	(unchanged)


· ANNEX TO PARAGRAPH 2.3.1
Add new GRIB2 grid definition template, capable of defining the OSGB coordinate reference

system.

Grid definition template 3.12 Transverse Mercator

Octet No.        Contents

	15
	Shape of the Earth (see Code table 3.2)

	16
	Scale factor of radius of spherical Earth

	17 – 20
	Scaled value of radius of spherical Earth

	21
	Scale factor of major axis of oblate spheroid Earth

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

	26
	Scale factor of minor axis of oblate spheroid Earth

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

	31 – 34
	Ni number of points along i-axis

	35 – 38
	Nj number of points along j-axis

	39 – 42
	LaR geographic latitude of reference point

	43 – 46
	LoR geographic longitude of reference point

	47 
	Resolution and component flags (see Flag table 3.3)

	48 - 51 
	m  scale factor at reference point ratio of distance on map to distance on spheroid

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

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

	60
	Scanning mode (flags see Flag table 3.4)

	61 – 64
	Di i-direction increment length,

 [Note: units in 10-3 m]

	65 – 68
	Dj j-direction increment length

[Note: units in 10-3 m]

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

[Note: units in 10-2 m]

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

[Note: units in 10-2 m]

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

[Note: units in 10-2 m]

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

[Note: units in 10-2 m]


Code Table 3.2:     Shape of the Earth

Code Figure
Meaning 

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


the Greenwich meridian as 0 Longitude, the Newlyn datum as mean sea level, 0 height
· ANNEX TO PARAGRAPH 2.3.2

Add new definitions for the following bits and notes to Flag table 3.4

Flag table 3.4 - Scanning mode


Bit No.
Value
Meaning


5
0
Points within adjacent rows are not staggered



1
Points within adjacent rows are staggered according to Bit 6


6
0
Points within even rows are offset by +0.5 in i (x) direction



1
Points within even rows are offset by -0.5 in i (x) direction


7
0
All rows have same number of data points



1
Adjacent rows have different numbers of data points according to Bit 8


8
0
Odd rows contain Ni-1 data points



1
Even rows contain Ni-1 data points

Notes:

(4)
Bits 5-8 may be used with template 3.1 to define an Arakawa grid with an “E” stagger.

(5)
The value of bit 6 only has meaning when bit 5 is set.

(6)
The value of bit 8 only has meaning when bit 7 is set.

· ANNEX TO PARAGRAPH 2.3.3
Add note to direction increment in GRIB templates
An example of the proposed update is given below:

Changes to Grid definition template 3.0 Specification:

Grid definition template 3.0 – latitude/longitude (or equidistant cylindrical, or Plate Carrée)

Octet No. Contents

15
Shape of the Earth (see Code table 3.2)

16
Scale factor of radius of spherical Earth

17–20
Scaled value of radius of spherical Earth

21
Scale factor of major axis of oblate spheroid Earth

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

26
Scale factor of minor axis of oblate spheroid Earth

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

31–34
Ni – number of points along a parallel

35–38
Nj – number of points along a meridian

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

43–46
Subdivisions of basic angle used to define extreme longitudes and latitudes, and 
direction increments (see Note 1)

47–50
La1 – latitude of first grid point (see Note 1)

51–54
Lo1 – longitude of first grid point (see Note 1)

55
Resolution and component flags (see Flag table 3.3)

56–59
La2 – latitude of last grid point (see Note 1)

60–63
Lo2 – longitude of last grid point (see Note 1)

64–67
Di – i direction increment (see Note 1 and Note 5)

68–71
Dj – j direction increment (see Note 1 and Note 5)

72
Scanning mode (flags – see Flag table 3.4)

73–nn
List of number of points along each meridian or parallel. (These octets are only 
present for quasi-regular grids as described in Notes 2 and 3)

Notes:

 (5) It is recommended to use unsigned direction increments.
· ANNEX TO PARAGRAPH 2.3.4
Add two new entries in code table 3.1:

Code Table 3.1:

Grid Definition Template Number
Number

              Meaning





                                    Comments

    4
Variable resolution latitude/longitude


    5
Variable resolution rotated latitude/longitude

Add two new Grid Definition Templates

Grid Definition Template 3.4: 
Variable resolution latitude/longitude

Octet Number(s)

Contents

          15 
Shape of the earth (see Code Table 3.2)

          16  
Scale factor of radius of spherical earth

          17-20 
Scaled value of radius of spherical earth

          21 
Scale factor of major axis of oblate spheroid earth

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

          26 
Scale factor of minor axis of oblate spheroid earth

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

          31-34 
Ni - number of points along a parallel

          35-38 
Nj - number of points along a meridian

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

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


direction increments (see Note 1)

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

          48 
Scanning mode (flags see Flag Table 3.4)

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

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

Notes:
(1) 
Basic angle of the initial production domain and subdivisions of this basic angle are 

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

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

(3)
The list of Ni longitudes and Nj latitudes shall be coded in the octets immediately following the 
Grid Definition Template in octets 49 to ii and octets ii+1 to jj respectively, where




ii = 48 + 4Ni


and 



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

Grid Definition Template 3.5: 
Variable resolution rotated latitude/longitude

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

          49-52 
Latitude of the southern pole of projection

          53-56 
Longitude of the southern pole of projection

          57-60 
Angle of rotation of projection

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

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

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

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


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


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


(c) 
The angle of rotation in degrees about the new polar axis (measured clockwise when 




looking from the southern to the northern pole) of the coordinate system, assuming the 



new axis to have been obtained by first rotating the sphere through λp degrees about the 




geographic polar axis, and then rotating through (90 + θp) degrees so that the southern 



pole moved along the (previously rotated) Greenwich meridian. 

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




ii = 60 + 4Ni


and 



jj = 60 + 4Ni +4Nj
· ANNEX TO PARAGRAPH 2.3.5

Add new entry to Code table 3.1

Code table 3.1 - Grid definition template number

Code figure 
Meaning 








11

Rotated Mercator projection

Add new Grid definition template

Product Definition Template 3.11:
Rotated Mercator projection 

Octet Number(s)

Contents

15

Shape of the earth (see Code Table 3.2)

16

Scale factor of radius of spherical earth

17-20

Scaled value of radius of spherical earth

21

Scale factor of major axis of oblate spheroid earth

22-25

Scaled value of major axis of oblate spheroid earth

26

Scale factor of minor axis of oblate spheroid earth

27-30

Scaled value of minor axis of oblate spheroid earth

31-34

Ni - number of points along a parallel

35-38

Nj - number of points along a meridian

39-42

La1 - latitude of first grid point

43-46

Lo1 - longitude of first grid point

47

Resolution and component flags (see Flag Table 3.3)

48-51

LaD - Latitude(s) at which the Mercator projection intersects the Earth 





(Latitude(s) where Di and Dj are specified)

52-55

La2 - latitude of last grid point

56-59

Lo2 - longitude of last grid point

60

Scanning mode (flags - see Flag Table 3.4)

61-64

Orientation of the grid, angle between i direction on the map and the equator (see 


Note 1)

65-68

Di - longitudinal direction grid length (see Note 2)

69-72

Dj - latitudinal direction grid length (see Note 2)

73-76

La0 - geographical latitude of the point to be brought to the origin of the 


projection, in the case of a rotation of the sphere prior to the projection

77-80

Lo0 - geographical longitude of the point to be brought to the origin of the 


projection, in the case of a rotation of the sphere prior to the projection

81-84

beta – tilting angle of the sphere around the origin point of the rotated 



sphere

85-nn

List of number of points along each meridian or parallel (These octets are 


only present for quasi-regular grids as described in notes 2 and 3 of GDT 


3.1)

Notes:

(1)
Limited to the range of 0 to 90 degrees; if the angle of orientation of the grid is neither 0 nor 
90 degrees, Di and Dj must be equal to each other.

(2)
Grid lengths are in units of 10-3 m, at the latitude specified by LaD.

(3)
A scaled value of radius of spherical Earth, or major or minor axis of oblate spheroid Earth is 
derived from applying appropriate scale factor to the value expressed in metres.

(4)
Transformation formulas from geographical (lat,lon)=(θ,λ) to projected grid point coordinates 
(x,y) :
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Reverse transformation formulas from gridpoint (x,y) to (lat,lon):
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Where:

· La0 is θ0  

· Lo0 is λ0
· Beta is β

· x and y are metric coordinates in the i and j direction, in standard units (m). (x,y)=(0,0) corresponds to the coordinate of the reference point (La0,Lo0), provided this point is kept as the center of the grid point domain.

· the other variables are intermediate ones. More explanation can be found in the Technical Note by P. Bénard (2011), “rotated/tilted Mercator geometry in Aladin”. 

· ANNEX TO PARAGRAPH 2.3.7

Add Product definition template
Product definition template 4.48: Analysis or forecast at a horizontal level or in a horizontal
       layer at a point in time for optical properties of Aerosol
Octet Number(s)

Contents

          10
Parameter category (see Code Table 4.1).

          11
Parameter number (see Code Table 4.2).

       12-13
Aerosol type (see Code Table C-14)

          14
Type of interval for first and second size (see Code Table 4.91) 

          15
Scale factor of first size

       16-19
Scaled value of first size in meters

          20
Scale factor of second size

       21-24
Scaled value of second size in meters

          25
Type of interval for first and second wavelength (see Code Table 4.91)

          26
Scale factor of first wavelength

       27-30
Scaled value of first wavelength in meters

          31
Scale factor of second wavelength

       32-35
Scaled value of second wavelength in meters

          36
Type of generating process (see Code Table 4.3) 

          37
Background generating process identifier (defined by originating centre)

          38
Analysis or forecast generating processes identifier (defined by originating centre) 

       39-40
Hours of observational data cutoff after reference time (see Note 1) 

          41
Minutes of observational data cutoff after reference time

          42
Indicator of unit of time range (see Code Table 4.4)

       43-46
Forecast time in units defined by octet 42

          47
Type of first fixed surface (see Code Table 4.5)

          48
Scale factor of first fixed surface

        49-52
Scaled value of first fixed surface

          53
Type of second fixed surface (see Code Table 4.5)

          54
Scale factor of second fixed surface

       55-58
Scaled value of second fixed surface

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

Add new entry to Code table 4.0

Code table 4.0

Code

Meaning

48
Analysis or forecast at a horizontal level or in a horizontal layer


at a point in time for optical properties of Aerosol

· ANNEX TO PARAGRAPH 2.3.8

Amend name of the entry of Code table 4.2

Discipline 0 - category 20 - parameter 101

from

 Atmospheric optical thickness
to

 Vertical visual range
· ANNEX TO PARAGRAPH 2.3.9

Add new entries in Code table 4.2:

Product discipline 0 - Meteorological products, parameter category 2: momentum

Number
Parameter
Units

33
Normal wind component (*)
m s–1
34
Tangential wind component (*)
m s–1
(*) in relation to local coordinate axes at a cell edge

Product discipline 0 - Meteorological products, parameter category 3: mass

Number
Parameter
Units

26
Exner pressure
Numeric

· ANNEX TO PARAGRAPH 2.3.10

a.   Add proposed entries (in validation)
	Meteorological products, temperature category

	DISCIPLINE
	CATEGORY
	NUMBER
	PARAMETER  NAME
	UNITS

	0
	0
	18
	Snow temperature (top of snow)
	K

	0
	0
	19
	Turbulent transfer coefficient for heat
	Numeric

	0
	0
	20
	Turbulent diffusion coefficient for heat
	m2 s–1

	0
	1
	71
	Hail mixing ratio
	kg kg–1

	0
	1
	73
	Hail precipitation rate
	kg m–2 s–1

	0
	1
	75
	Graupel (snow pellets) precipitation rate
	kg m–2 s–1

	0
	1
	76
	Convective rain rate
	kg m–2 s–1

	0
	1
	77
	Large scale rain rate
	kg m–2 s–1

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

	0
	1
	80
	Total Condensate
	kg kg–1

	0
	1
	81
	Total Column-Integrated Condensate
	kg m–2

	0
	1
	82
	Cloud Ice Mixing-Ratio
	kg kg–1

	0
	2
	31
	Turbulent diffusion coefficient for momentum
	m2 s–1

	0
	6
	26
	Height of convective cloud base
	m

	0
	6
	27
	Height of convective cloud top
	m

	0
	6
	28
	Number concentration of cloud droplets
	kg–1

	0
	6
	29
	Number concentration of cloud ice
	kg–1

	0
	6
	30
	Number density of cloud droplets
	m–3

	0
	6
	31
	Number density of cloud ice
	m–3

	0
	7
	13
	Showalter index
	K

	0
	15
	9
	Reflectivity of cloud droplets
	dB

	0
	15
	10
	Reflectivity of cloud ice
	dB

	0
	15
	11
	Reflectivity of snow
	dB

	0
	15
	12
	Reflectivity of rain
	dB

	0
	15
	13
	Reflectivity of graupel
	dB

	0
	15
	14
	Reflectivity of hail
	dB

	0
	19
	24
	Convective turbulent kinetic energy
	J kg–1

	0
	19
	25
	Weather Interpretation ww (WMO)
	-

	0
	191
	1
	Geographical latitude
	° N

	0
	191
	2
	Geographical longitude
	° E

	2
	0
	28
	Leaf area index
	Numeric

	2
	0
	29
	Evergreen forest
	Numeric

	2
	0
	30
	Deciduous forest
	Numeric

	2
	0
	31
	Normalized differential vegetation index (NDVI)
	Numeric

	2
	0
	32
	Root depth of vegetation
	m

	2
	3
	18
	Soil Temperature
	K

	2
	3
	19
	Soil moisture
	kg m–3

	2
	3
	20
	Column-integrated soil moisture
	kg m–2

	2
	3
	21
	Soil ice
	kg m–3

	2
	3
	22
	Column-integrated soil ice
	kg m–2


b.     Entries in validation for deprecation or add adequately footnote instead:

	Meteorological products, moisture category

	DISCIPLINE
	CATEGORY
	NUMBER
	PARAMETER  NAME
	UNITS


Should be coded as rates instead (depends on result of discussion about clarification on units and accumaulation):

	0
	1
	47
	Large scale water precipitation (non-convective)
	kg m–2

	0
	1
	48
	Convective water precipitation
	kg m–2

	0
	1
	49
	Total water precipitation
	kg m–2

	0
	1
	50
	Total snow precipitation
	kg m–2


Parameter from discipline 0 category 1-moisture should be used instead of :

	0
	6
	17
	Total condensate
	kg kg–1

	0
	6
	18
	Total column-integrated cloud water
	kg m–2

	0
	6
	19
	Total column-integrated cloud ice
	kg m–2

	0
	6
	20
	Total column-integrated condensate
	kg m–2

	0
	6
	23
	Cloud ice mixing ratio
	kg kg–1


Parameter from discipline 2, category 3-soil products should be used instead of:

	2
	0
	2
	Soil temperature
	K

	2
	0
	22
	Soil moisture
	kg m–3

	2
	0
	23
	Column-integrated soil water
	kg m–2


· ANNEX TO PARAGRAPH 2.3.11

Add new entry in GRIB Code table 4.2:

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


Number
Parameter
Units
Status


27
Icing scenario
(Code table 4.227)
Pre-operational

Add new Code Table 4.227

Code table 4.227 – Icing scenario (weather/cloud classification)

Code figure
Meaning


0
Nonel


1
General

2
Convective


3
Stratiform


4
Freezing


5-191
Reserved


192-254
Reserved for local use


255
Missing value
· ANNEX TO PARAGRAPH 2.3.12
Rename Code table 3.2 as “Shape of the reference system” and add the following new entries
Code table 3.2 – Shape of the reference system
Code figure
Meaning


10

Earth model assumed WGS84 with corrected geomagnetic coordinates (latitude and longitude) defined by Gustafsson et al., 1992


11
Sun assumed spherical with radius = 695,990,000 m (Allen, C.W., 1976 Astrophysical Quantities (3rd Ed.; London: Athlone)) and Stonyhurst latitude and longitude system with origin at the intersection of the solar central meridian (as seen from Earth) and the solar equator (Thompson, W, Coordinate systems for solar image data, A&A 449, 791–803 (2006)).


12
Sun assumed spherical with radius = 695,990,000 m (Allen, C.W., 1976 Astrophysical Quantities (3rd Ed.; London: Athlone)) and Carrington latitude and longitude system that rotates with a sidereal period of 25.38 days (Thompson, W, Coordinate systems for solar image data, A&A 449, 791–803 (2006)).

________________________________________________________________________________

Add the following new entries to Code table 4.5
Code table 4.5 - Fixed surface types and units
Code figure
Meaning


170
Ionospheric D-region level


171
Ionospheric E-region level


172
Ionospheric F1-region level


173
Ionospheric F2-region level

In Code table 0.0, rename existing entry #3 as “Satellite remote sensing products” and add new entry #4
Code table 0.0 - Discipline of processed data in the GRIB message, number of GRIB Master
   
  table
Code figure
Meaning


3
Satellite remote sensing products


4
Space weather products

Add the following new entries to Code table 4.1
Code table 4.1 - Parameter category by product discipline

	Product Discipline 4 – Space Weather Products

	Category (octet 10)
	Description

	0
	Temperature

	1
	Momentum

	2
	Charged particle mass and number 

	3
	Electric and magnetic fields

	4
	Energetic particles

	5
	Waves

	6
	Solar electromagnetic emissions

	7
	Terrestrial electromagnetic emissions

	8
	Imagery

	9
	Ion-neutral coupling

	10-191
	Reserved  

	192-254
	Reserved for Local Use 

	255
	Missing  


Add the following new entries to Code table 4.2
Code table 4.2 - Parameter number by product discipline and parameter category
Product discipline 4 – Space weather products, parameter category 0: Temperature

	Number
	Parameter
	Units

	0
	Temperature
	K

	1
	Electron temperature
	K

	2
	Proton temperature
	K

	3
	Ion temperature
	K

	4
	Parallel temperature
	K

	5
	Perpendicular temperature
	K

	6-191
	Reserved
	

	192-254
	Reserved for Local Use
	

	255
	Missing
	


Product discipline 4 – Space weather products, parameter category 1: Momentum

	Number
	Parameter
	Units

	0
	Velocity magnitude (Speed)
	m s-1

	1
	1st vector component of velocity (coordinate system dependent)
	m s-1

	2
	2nd vector component of velocity (coordinate system dependent)
	m s-1

	3
	3rd vector component of velocity (coordinate system dependent)
	m s-1

	4-191
	Reserved
	

	192-254
	Reserved for Local Use
	

	255
	Missing
	


Product discipline 4 – Space weather products, parameter category 2: Charged particle mass and number

	Number
	Parameter
	Units

	0
	Particle number density
	m-3

	1
	Electron density
	m-3

	2
	Proton density
	m-3

	3
	Ion density
	m-3

	4
	Vertical electron content
	m-2

	5
	HF absorption frequency
	Hz

	6
	HF absorption
	dB

	9
	Spread F
	m

	10
	h’F
	m

	11
	Critical frequency
	Hz

	13
	Scintillation
	Numeric

	14-191
	Reserved
	

	192-254
	Reserved for Local Use
	

	255
	Missing
	


Product discipline 4 – Space weather products, parameter category 3: Electric and magnetic fields

	Number
	Parameter
	Units

	0
	Magnetic field magnitude
	T

	1
	1st vector component of magnetic field
	T

	2
	2nd vector component of magnetic field
	T

	3
	3rd vector component of magnetic field
	T

	4
	Electric field magnitude
	V m-1

	5
	1st vector component of electric field
	V m-1

	6
	2nd vector component of electric field
	V m-1

	7
	3rd vector component of electric field
	V m-1

	8-191
	Reserved
	

	192-254
	Reserved for Local Use
	

	255
	Missing
	


Product discipline 4 – Space weather products, parameter category 4: Energetic particles

	Number
	Parameter
	Units

	0
	Proton flux (differential)
	 (m2 s sr eV)-1

	1
	Proton flux (integral)
	 (m2 s sr )-1

	2
	Electron flux (differential)
	 (m2 s sr eV)-1

	3
	Electron flux (integral)
	 (m2 s sr)-1

	4
	Heavy ion flux (differential)
	(m2 s sr eV/nuc)-1

	5
	Heavy ion flux (integral)
	(m2 s sr)-1

	6
	Cosmic ray neutron flux
	h-1

	7-191
	Reserved
	

	192-254
	Reserved for Local Use
	

	255
	Missing
	


Product discipline 4 – Space weather products, parameter category 5: Waves

	Number
	Parameter
	Units

	0-191
	Reserved
	

	192-254
	Reserved for Local Use
	

	255
	Missing
	


Product discipline 4 – Space weather products, parameter category 6: Solar electromagnetic emissions

	Number
	Parameter
	Units

	0
	Integrated Solar Irradiance
	W m-2

	1
	Solar X-ray Flux (XRS Long)
	W m-2

	2
	Solar X-ray Flux (XRS Short)
	W m-2

	3
	Solar EUV Irradiance
	W m-2

	5
	Solar Spectral Irradiance 
	W m-2 nm-1

	6
	F10.7
	W m-2 Hz-1

	7
	Solar radio emissions
	W m-2 Hz-1

	8-191
	Reserved
	

	192-254
	Reserved for Local Use
	

	255
	Missing
	


Product discipline 4 – Space weather products, parameter category 7: Terrestrial electromagnetic emissions

	Number
	Parameter
	Units

	0
	Limb intensity
	m-2 s-1

	1
	Disk intensity
	m-2 s-1

	2
	Disk intensity day
	m-2 s-1

	3
	Disk intensity night
	m-2 s-1

	4-191
	Reserved
	

	192-254
	Reserved for Local Use
	

	255
	Missing
	


Product discipline 4 – Space weather products, parameter category 8: Imagery

	Number
	Parameter
	Units

	0
	X-ray radiance
	W sr-1 m-2

	1
	EUV radiance
	W sr-1 m-2

	2
	H-alpha radiance
	W sr-1 m-2

	3
	White light radiance
	W sr-1 m-2

	4
	CaII-K radiance
	W sr-1 m-2

	5
	White light coronagraph radiance
	W sr-1 m-2

	6
	Heliospheric radiance
	W sr-1 m-2

	7
	Thematic mask
	numeric

	8-191
	Reserved
	

	192-254
	Reserved for Local Use
	

	255
	Missing
	


Product discipline 4 – Space weather products, parameter category 9: Ion-neutral coupling

	Number
	Parameter
	Units

	0
	Pedersen conductivity
	S m-1

	1
	Hall conductivity
	S m-1

	2
	Parallel conductivity 
	S m-1

	3-191
	Reserved
	

	192-254
	Reserved for Local Use
	

	255
	Missing
	


· ANNEX TO PARAGRAPH 3.1

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

	Paragraph
	Title
	Implementation date / validation

	3.2.2
	A new entry in Specifications of octet contents 
	Superseded by Doc 3.2 (5) of this meeting

	3.3.8
	BUFR/CREX descriptors related to AWS 
	Superseded by Doc 3.3 (2) of this meeting

	3.3.11
	Validation of EUCOS BUFR template for representation of radiosonde data 
	Superseded by Doc 3.3 (6) of this meeting

	3.3.17
	New BUFR/CREX Class 0 descriptors 
	Superseded by Doc 3.3 (4) of this meeting

	3.3.21
	A BUFR sequence for NWP-generated vertical profiles 
	On going (can report validation)

	3.3.22
	Template for representation of synoptic reports from fixed land stations in Germany 
	Superseded by Doc 3.3 (12)

	3.3.23 (1)
	Development of Code table 0 20 063 – Special phenomena
New Code table 0 20 112  Supplementary cloud type 
	Validated

	3.3.25 (2)
	Status of existing proposals related to satellite data 
	Implemented in May 2011 except for  C-13

	3.3.27
	Additional BUFR descriptors for the Evolution of clouds and Template version, additional notes in BUFR table B 
	Notes already operational, others under validation


Note: (1) and (2) = partially implemented

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

	3.3.2
	Update from JCOMM on developments for BUFR templates: New XBT template and queries about a revised VOS template 
	On going by JCOMM (evaluating)

	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
	Superseded by Doc 3.3 (1) of this meeting

	3.3.13
	Proposed new BUFR Template for Integration of routine Aircraft measurement into a Global Observing System (IAGOS) 
	On going


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

	Paragraph
	Title
	Implementation date / validation

	3.1.2
	Template for synoptic reports from sea stations suitable for ship observation data from VOS stations 
	On going by JCOMM (evaluating)

	3.1.4
	IEEE representation (for BUFR Edition 5) 
	On going for BUFR edition 5

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

	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)
	Validation

	3.1.8.2
	BUFR/CREX Templates for Tide Elevation Data 
	

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

	3.5.5
	New Descriptors for Surface Aviation Observations 
	Withdrawn


(1)  Partially implemented.

· ANNEX TO PARAGRAPH 3.2.1

Modify the definition of Update Sequence Number
For BUFR Edition 3 and BUFR Edition 4: 

Update Sequence Number (zero for original messages and for messages containing only delayed reports; incremented for the other updates)

For CREX Edition 2:

 uu: Update Sequence Number (00 for original messages and for messages containing only delayed reports; incremented for the other updates)
Modify the Note (1) under Section 1
(1) If a BUFR message is corrected, the corrected message shall be produced at least as a complete subset, containing all data items.  Operator 2 04 Y qualified by descriptor 0 31 021 may be used to indicate which data item or items were corrected.

· ANNEX TO PARAGRAPH 3.2.2

Delete Note (4) to Specifications of Sections of CREX and add Note (1) to Section 1 of CREX edition 2
(1)
When accuracy of the time does not define a time unit, then the value for this unit is set to zero (e.g. SYNOP observation at 09 UTC, then Minute = 0).

· ANNEX TO PARAGRAPH 3.3.1
Add new descriptors and relevant code table

	Table reference
	
	BUFR
	CREX

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

	0 11 100
	Aircraft true airspeed    
	m s-1 
	1
	0
	12
	m s-1 
	1
	4

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

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

	0 11 103
	Aircraft  ground speed w-component
	m s-1
	1
	–512
	10
	m s-1
	1
	3

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

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

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

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

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

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

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

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

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

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

	0 02 170
	Aircraft humidity sensors 
	Code table
	0
	0
	6
	Code table
	0
	2


                                                    0 02 170

                                       Aircraft humidity sensors

	Code Figure
	Sensor Type

	0
	SpectraSensors WVSS-II, Version 1

	1
	SpectraSensors WVSS-II, Version 2

	2
	SpectraSensors WVSS-II, Version 3

	3 – 61
	Reserved

	62
	Other

	63
	Missing Value


Add new entries in Code Tables 0 31 021 (Associated field significance) and 0 33 026 (Moisture Quality).

0 31 021

Associated field significance
	Code figure
	

	8
	0 -  Not suspected

	
	1 -  Suspected

	
	2 -  Reserved

	
	3 -  Information not required


0 33 026 

Moisture quality

	Code figure
	

	0
	Normal operations ‑ measurement mode

	1
	Normal operations ‑ non-measurement mode

	2
	Small RH

	3
	Humidity element is wet

	4
	Humidity element contaminated

	5
	Heater fail

	6
	Heater fail and wet/contaminated humidity element

	7
	At least one of the input parameters used in the calculation of mixing ratio is invalid

	8
	Numeric error

	9
	Sensor not installed

	10
	Calculated RH > 100%

	11
	Input laser power too low

	12
	Probe WV Temp. out of range

	13
	Probe WV Press. out of range

	14
	Spectral line out of range

	15
	No laser output

	16‑62
	Reserved

	63
	Missing value


Reference:  BUFR template for AMDAR, version 6

The following template is BUFR template for AMDAR, version 5 (21 March 2011) recommended by Joint Meeting of WIGOS Pilot Project for AMDAR and AMDAR Panel Management Group for validation, with additional modification of scale and data width of 0 13 003 (Relative humidity). 

BUFR TEMPLATE FOR AMDAR, 3 11 010, version 6 (9 September 2011) 
	0
	01
	008
	Aircraft identification

	0
	01
	023
	Sequence number

	0
	01
	006
	Flight number

	0
	01
	110
	Aircraft tail number

	0
	01
	111
	Origination airport

	0
	01
	112
	Destination airport

	2
	04
	002
	Add associated field (of 2 bits)

	0
	31
	021
	Associated field significance (= 8 Two bits quality information)

	3
	01
	011
	Year, month and day

	3
	01
	013
	Hour, minute and second

	3
	01
	021
	Latitude and longitude (high accuracy)

	0
	07
	010
	Pressure Altitude ( Flight Level )

	0
	10
	053
	GNSS Altitude

	0
	08
	009
	Detailed phase of flight

	0
	11
	001
	Wind direction

	0
	11
	002
	Wind speed 

	0
	02
	064
	Aircraft roll angle quality

	0
	11
	100
	Aircraft true airspeed

	0
	11
	101
	Aircraft ground speed (u-component)

	0
	11
	102
	Aircraft ground speed (v-component)

	0
	11
	103
	Aircraft ground speed (w-component)

	0
	11
	104
	Aircraft true heading

	0
	12
	101
	Temperature/air temperature

	0
	02
	170
	Aircraft humidity sensors

	2
	01
	138
	Change data width

	2
	02
	131
	Change scale

	0
	13
	002
	Mixing ratio

	2
	02
	000
	Cancel change scale

	2
	01
	000
	Cancel change data width

	2
	01
	135
	Change data width

	2
	02
	130
	Change scale

	0
	13
	003
	Relative humidity

	2
	02
	000
	Cancel change scale

	2
	01
	000
	Cancel change data width

	1
	01
	000
	Delayed replication of 1 descriptor

	0
	31
	000
	Short delayed descriptor replication factor 

	0
	12
	103
	Dew-point temperature

	0
	33
	026
	Moisture quality

	1
	01
	000
	Delayed replication of 1 descriptor

	0
	31
	000
	Short delayed descriptor replication factor 

	0
	20
	042
	Airframe icing

	1 
	03
	000
	Delayed replication of 3 descriptors

	0
	31
	000
	Short delayed descriptor replication factor 

	0
	20
	043
	Peak liquid water content

	0
	20
	044
	Average liquid water content

	0
	20
	045
	Supercooled large droplet (SLD) conditions

	1 
	01
	000
	Delayed replication of 1 descriptor

	0
	31
	000
	Short delayed descriptor replication factor 

	0
	33
	025
	ACARS interpolated values indicator

	 1
	03
	000
	Delayed replication of 3 descriptors

	0
	31
	001
	Delayed descriptor replication factor

	0
	11
	075
	Mean turbulence intensity (EDR)

	0
	11
	076
	Peak turbulence intensity (EDR)

	0
	11
	039
	Extended time of occurrence of peak EDR

	1
	02
	000
	Delayed replication of 2 descriptors

	0
	31
	000
	Short delayed descriptor replication factor 

	0
	11
	037
	Turbulence index (EDR)

	0
	11
	077
	Reporting interval or averaging time for EDR

	1
	03
	000
	Delayed replication of 3 descriptors

	0
	31
	000
	Short delayed descriptor replication factor 

	0
	11
	034
	Vertical gust velocity

	0
	11
	035
	Vertical gust acceleration

	0
	11
	036
	Maximum derived equivalent vertical gust speed

	2
	04
	000
	Cancel add associated field

	1 
	19
	000
	Delayed replication of 19 descriptors

	0
	31
	001
	Delayed descriptor replication factor

	3
	01
	011
	Year, month and day

	3
	01
	013
	Hour, minute and second

	3
	01
	021
	Latitude and longitude (high accuracy) 

	0 
	07
	007
	Height 

	0
	11
	105
	EDR algorithm version

	2
	04
	007
	Add associated field (of 7 bits)

	0
	31
	021
	Associated field significance (= 7 Percentage  confidence)

	0
	11
	076
	Peak turbulence intensity (EDR)

	0
	11
	075
	Mean turbulence intensity (EDR)

	2
	04
	000
	Cancel add associated field

	0
	11
	106
	Running minimum confidence

	0
	11
	107
	Maximum number bad inputs

	0
	11
	108
	Peak Location

	0
	11
	109
	Number of good EDR

	0
	12
	101
	Temperature/air temperature 

	0
	11
	001
	Wind direction

	2
	01
	130
	Change data width 

	0
	11
	084
	Wind speed

	2
	01
	000
	Cancel change data width 


· ANNEX TO PARAGRAPH 3.3.2
Add new descriptors to BUFR/CREX Table B and relevant Code tables
For Temperature

	Table reference
	
	BUFR
	CREX

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

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

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


For Humidity

	Table reference
	
	BUFR
	CREX

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

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

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

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


For Radiation

	Table reference
	
	BUFR
	CREX

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

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

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

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

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

	0 14 057
	Soil heat flux
	J m-2
	–2
	–1048574
	21
	J m-2
	–2
	7

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

	0 02 072
	Spectrographic width
	m
	13
	0
	30
	m
	13
	10


With a Note under Class 14:

(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 Clouds

	Table reference
	
	BUFR
	CREX

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

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

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

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

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


With a Note under Class 20:

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

For Precipitation
	Table reference
	
	BUFR
	CREX

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

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

	0 13 118
	Depth of fresh snow (high accuracy)
	m
	3
	-2
	14
	m
	3
	5


With a Note under Class 13:

Depth of fresh snow (0 13 118) set to –0.001 before scaling (–1 after scaling or in CREX) shall indicate a little snow (less than 0.0005 m). Depth of fresh snow (0 13 118) set to –0.002 before scaling (–2 after scaling or in CREX) shall indicate “snow cover not continuous”.
The name of 0 20 032 is requested to be changed from the current “Rate of ice accretion” to “Rate of ice accretion (estimated)". 

For Obscuration

	Table reference
	
	BUFR
	CREX

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

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

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

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


For Lightning

	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

	0 20 119
	Lightning discharge polarity
	Code table
	0
	0
	2
	Code table
	0
	1


0 20 119 - Lightning discharge polarity:

	Code figure
	

	0
	Not defined

	1
	Positive

	2
	Negative

	3
	Missing value


For Hydrologic and marine data

	Table reference
	
	BUFR
	CREX

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

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

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

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

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

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

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

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


 With a Note under Class 13:

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

The name of 0 08 029 has been changed to “Surface type” and the following code figures introduced: 

 0 08 029 - Surface type:
	Code figure
	

	11
	river

	12
	lake

	13
	sea  

	14
	glacier


For Other

	Table reference
	
	BUFR
	CREX

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

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


With a Note under Class 24:

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

· ANNEX TO PARAGRAPH 3.3.3

Add new entry in Code table 0 02 177 (Method of snow depth measurement)
0 02 177

Method of snow depth measurement


Code figure

0
Manual observation


1
Ultrasonic method


2
Video camera method

        3                   Laser method

4-13
Reserved


14
Others


15
Missing value

· ANNEX TO PARAGRAPH 3.3.4

Add the following 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
	48
	Character
	0
	6

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


Add the following new entries to Class 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 3.3.5

Add new entries to the Common Code table C-5


	Code figure for
	Code figure for
	Code figure for
	

	I6I6I6
	BUFR
	GRIB
	

	
	(Code table 0 01 007)
	Edition 2
	

	787
	787
	787
	CALIPSO

	788
	788
	788
	CloudSat

	825
	825
	825
	KOMPSAT-5


Add new entries to the Common Code table C-8


	Code
	Agency
	Type
	Instrument short name
	Instrument long name

	56
	CNES
	Imaging multi-spectral radiometer
	IIR
	Imaging Infrared Radiometer

	303
	NASA
	Lidar
	CALIOP
	Cloud-Aerosol Lidar with Orthogonal Polarization


Add new entries to the Common Code table C-2

	Date of 

assignment of number

 (necessary after 30/06/2007)
	Code figure for

ra ra

(Code table

3685)
	Code figure for BUFR

(Code table

0 02 011)
	

	
	49-51
	149-151
	Not vacant

	03/11/2011
	52
	152
	Vaisala RS92-NGP/Intermet IMS-2000

	
	53-63
	153-163
	Not vacant


Reword existing entries in BUFR Code tables

0 02 066 – Radiosonde ground receiving system

  Code figure

        0
InterMet IMS 2000

        1
InterMet IMS 1500C

· ANNEX TO PARAGRAPH 3.3.6

Reference: 
UKMO 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 3.3.7

Add new entry in Code table 0 08 010

                              0 08 010

Surface qualifier (for temperature data)

Code figure


0
Reserved


1
Bare soil


2 
Bare rock


3 
Land grass cover


4 
Water (lake, sea)


5 
Flood water underneath


6 
Snow


7 
Ice


8
Runway or road


9 
Ship or platform deck in steel


10
Ship or platform deck in wood


11
Ship or platform deck partly covered with rubber mat


12
Concrete

13–30
Reserved


31 
Missing value
Amend the BUFR TEMPLATE FOR SURFACE OBSERVATIONS FROM N-MINUTE PERIOD 
TM 307092
	
	
	
	Unit, scale

	3 01 089
	
	National station identification
	

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

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

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

	
	3 01 004
	Surface station identification
	

	
	
	WMO block number
	Numeric, 0

	
	
	WMO station number
	Numeric, 0

	
	
	Station or site name
	CCITT IA5, 0

	
	
	Type of station
	Code table, 0

	
	3 01 011
	Year(2)
	Year, 0

	
	
	Month(2)
	Month, 0

	
	
	Day(2)
	Day, 0

	
	3 01 012
	Hour(2)
	Hour, 0

	
	
	Minute(2)
	Minute, 0

	
	3 01 021
	Latitude (high accuracy)
	Degree, 5

	
	
	Longitude (high accuracy)
	Degree, 5

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

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

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

	3 01 091
	
	Surface station instrumentation
	

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

	
	0 02 181
	Supplementary present weather sensor
	Flag table, 0

	
	0 02 182
	Visibility measurement system
	Code table, 0

	
	0 02 183
	Cloud detection system
	Code table, 0

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

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

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

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

	
	0 02 188
	Capability to detect obscuration
	Flag table, 0

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

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

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

	  1 30 000   
	
	 Delayed replication of 30 descriptors
	

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

	0 10 004
	
	Pressure
	Pa,  –1

	3 02 070
	
	Wind data 
	

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

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

	
	0 11 001
	Wind direction
	Degree true, 0

	
	0 11 002
	Wind speed
	m s-1, 1

	
	0 11 043
	Maximum wind gust direction
	Degree true, 0

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

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

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

	3 02 072
	
	Temperature and humidity data
	

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

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

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

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

	
	0 13 003
	Relative humidity
	%, 0

	1 03 000
	
	Delayed replication of 3 descriptors  
	

	0 31 001
	
	Delayed descriptor replication factor
	Numeric, 0

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

	0 08 010
	
	Surface qualifier 
	Code table, 0

	0 12 120
	
	Ground temperature
	K, 2

	0 07 032
	
	Height of sensor above local ground

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

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

	1 03 000
	
	Delayed replication of 3 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	1 01 005
	
	Replicate 1 descriptor five times
	

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

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

	0 07 061
	
	Depth below land surface 

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

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 069
	
	Visibility data
	

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

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

	
	0 33 041
	Attribute of following value
	Code table, 0

	
	0 20 001
	Horizontal visibility
	m, –1

	0 07 032
	
	Height of sensor above local ground

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

	0  07 033
	
	Height of sensor above water surface

(set to missing to cancel the previous value)
	m, 1

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 073
	
	Cloud data
	

	
	0 20 010
	Cloud cover (total)
	%, 0

	
	1 05 004
	Replicate 5 descriptors four times
	

	
	0 08 002
	Vertical significance
	Code table, 0

	
	0 20 011
	Cloud amount
	Code table, 0

	
	0 20 012
	Cloud type
	Code table, 0

	
	0 33 041
	Attribute of following value
	Code table, 0

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

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 076
	
	Precipitation, obscuration and other phenomena
	

	
	0 20 021
	Type of precipitation
	Flag table, 0

	
	0 20 022
	Character of precipitation
	Code table, 0

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

	
	0 20 023
	Other weather phenomena
	Flag table, 0

	
	0 20 024
	Intensity of phenomena
	Code table, 0

	
	0 20 025
	Obscuration
	Flag table, 0

	
	0 20 026
	Character of obscuration
	Code table, 0

	1 02 000
	
	Delayed replication of 2 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

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

	0 13 058
	
	Size of precipitation element
	m, 4

	
	
	(end of the replicated sequence)
	

	1 02 000
	
	Delayed replication of 2 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	0 20 031
	
	Ice deposit (thickness)
	m, 2

	0 20 032
	
	Rate of ice accretion
	Code table, 0

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 078
	
	State of ground and snow depth measurement
	

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

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

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

	
	0 13 013
	Total snow depth
	m, 2

	1 02 000
	
	Delayed replication of 2 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 079
	
	Precipitation measurement
	

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

	
	0 02 175
	Method of precipitation measurement
	Code table, 0

	
	0 02 178
	Method of liquid water content measurement of 

precipitation
	Code table, 0

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

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

	0 07 032
	
	Height of sensor above local ground

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

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 080
	
	Evaporation measurement
	

	
	0 02 185
	Method of evaporation measurement
	Code table, 0

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

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

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 081
	
	Total sunshine data
	

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

	
	0 14 031
	Total sunshine
	Minute, 0

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 082
	
	Radiation data
	

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

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

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

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

	
	0 14 028
	Global solar radiation (high accuracy), 

 integrated over period specified
	J m-2,  -2

	
	0 14 029
	Diffuse solar radiation (high accuracy), 

 integrated over period specified
	J m-2,  -2

	
	0 14 030
	Direct solar radiation (high accuracy), 

 integrated over period specified
	J m-2,  -2

	1 02 000
	
	Delayed replication of 2 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

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

	0 13 059
	
	Number of flashes
	Numeric

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

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

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

	
	0 08 023
	First order statistics 

(= 9; best estimate of standard deviation) (4) 
	Code table, 0

	
	0 10 004
	Pressure
	Pa,  –1

	
	0 11 001
	Wind direction
	Degree true, 0

	
	0 11 002
	Wind speed
	m s-1, 1

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

	
	0 13 003
	Relative humidity
	%, 0

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

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

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

	
	
	
	


Notes: 

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

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

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

4) Best estimate of standard deviation is counted out of a set of samples (signal measurements) recorded within the period specified; it should be reported as a missing value, if the measurements of the relevant element are not available from a part of the period specified by 0 04 025. 

If reporting nominal values is required, the template shall be supplemented with 3 07 093.
· ANNEX TO PARAGRAPH 3.3.8

Add the following B/C Regulations
B/C 1.4.2.2.2, B/C 5.4.2.2.2 and B/C 10.4.2.2.2      
Horizontal visibility greater than 81900 m shall be expressed by 0 20 001 set to 81900 m; if TDCF data are converted from TAC data, 0 20 001 set to 81900 m shall indicate horizontal visibility greater than 70000 m.
· ANNEX TO PARAGRAPH 3.3.9

1.   Finnish Meteorological Institute
	Date of 

assignment of number

 (necessary after 30/06/2007)
	Code figure for

ra ra

(Code table

3685)
	Code figure for BUFR

(Code table

0 02 011)
	

	03/11/2011
	14
	114
	Vaisala RS92 / DigiCORA MW41

	03/11/2011
	23
	123
	Vaisala RS41 / DigiCORA MW41

	03/11/2011
	24
	124
	Vaisala RS41 / AUTOSONDE

	03/11/2011
	25
	125
	Vaisala RS41 / MARWIN MW32

	03/11/2011
	41
	141
	Vaisala RS41 with pressure derived from GPS height / DigiCORA MW41

	03/11/2011
	42
	142
	Vaisala RS41 with pressure derived from GPS height / AUTOSONDE


2.   Ukrainian Hydrometeorological Centre
	Date of 

assignment of number

 (necessary after 30/06/2007)
	Code figure for

ra ra

(Code table

3685)
	Code figure for BUFR

(Code table

0 02 011)
	

	01/12/2011
	15
	115
	PAZA-12M/Radiotheodolite-UL

	01/12/2011
	16
	116
	PAZA-22/AVK-1


4 3.   Entries to become vacant (previously for Vaisala RS21 (Finland), Vaisala RS80/MicroCora (Finland), Vaisala RS80/PCCora (Finland), Vaisala RS80/Star (Finland), Vaisala RS80/Autosonde (Finland) and Vaisala RS90/Autosonde (Finland), respectively)

	Date of 

assignment of number

 (necessary after 30/06/2007)
	Code figure for

ra ra

(Code table

3685)
	Code figure for BUFR

(Code table

0 02 011)
	

	Needed
	36
	136
	Vacant

	Needed
	60
	160
	Vacant

	Needed
	62
	162
	Vacant

	Needed
	63
	163
	Vacant

	Needed
	66
	166
	Vacant

	Needed
	73
	173
	Vacant


4.   Potential new code figures in C-2

Ukrainian radiosonde PAZA-22M in Kazakhstan, Intermet South Africa iMet-2 family of radiosondes, Indian IMD MK IV radiosonde
· ANNEX TO PARAGRAPH 3.3.10
Add new entries to Table D
	
	
	SST (Sea surface temperature) data

	3 10 063
	0 01 007
	Satellite identifier

	
	0 01 033
	Identification of originating/generating center

	
	0 01 034
	Identification of originating/generating sub-center

	
	0 02 019
	Satellite instruments

	
	0 02 020
	Satellite classification

	
	3 01 011
	Year, Month, Day

	
	3 01 012
	Hour, Minute

	
	2 07 003
	Increase scale and bit width

	
	0 04 006
	Second

	
	2 07 000
	Cancel increase scale and bit width

	
	0 05 040
	Orbit number

	
	2 01 133
	Increase bit width

	
	0 05 041
	Scan line number

	
	0 05 043
	Field of view number

	
	2 01 000
	Cancel increase bit width

	
	0 33 082
	Geolocation quality flags                          

	
	3 01 021
	Latitude, Longitude (high accuracy)

	
	2 01 129
	Increase bit width

	
	0 07 002
	Height or altitude

	
	2 01 000
	Cancel increase bit width

	
	0 07 024
	Satellite zenith angle

	
	0 05 021
	Bearing or azimuth

	
	0 07 025
	Solar zenith angle

	
	0 05 022
	Solar azimuth

	
	0 08 075
	Ascending/descending orbit qualifier

	
	0 08 013
	Day/night qualifier

	
	0 08 072
	Pixel(s) type

	
	0 33 084
	Pixel level quality flag

	
	0 07 062
	Depth below sea surface

	
	0 33 086
	Quality of pixel level retrieval

	
	0 22 043
	Sea/water temperature

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

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

	
	0 33 086
	Quality of pixel level retrieval

	
	0 22 043
	Sea/water temperature


	
	
	AOT (Aerosol optical thickness) data

	3 10 064
	0 01 007
	Satellite identifier

	
	0 01 033
	Identification of originating/generating center

	
	0 01 034
	Identification of originating/generating sub-center

	
	0 02 019
	Satellite instruments

	
	0 02 020
	Satellite classification

	
	3 01 011
	Year, Month, Day

	
	3 01 012
	Hour, Minute

	
	2 07 003
	Increase scale and bit width

	
	0 04 006
	Second

	
	2 07 000
	Cancel increase scale and bit width

	
	0 05 040
	Orbit number

	
	2 01 133
	Increase bit width

	
	0 05 041
	Scan line number

	
	0 05 043
	Field of view number

	
	2 01 000
	Cancel increase bit width

	
	0 33 082
	Geolocation quality flags                          

	
	3 01 021
	Latitude, Longitude (high accuracy)

	
	2 01 129
	Increase bit width

	
	0 07 002
	Height or altitude

	
	2 01 000
	Cancel increase bit width

	
	0 07 024
	Satellite zenith angle

	
	0 05 021
	Bearing or azimuth

	
	0 07 025
	Solar zenith angle

	
	0 05 022
	Solar azimuth

	
	0 08 075
	Ascending/descending orbit qualifier

	
	0 33 086
	Quality of pixel level retrieval

	
	0 08 029
	Surface type

	
	0 08 046
	Atmospheric chemical or physical constituent type

	
	0 33 085
	Aerosol optical thickness quality flags

	
	0 15 049
	Aerosol Angstrom wavelength exponent

	
	1 02 011
	Repeat the following 2 descriptors 11 times

	
	0 02 155
	Satellite channel wavelength

	
	0 15 024
	Optical depth


	
	
	OMPS (Ozone mapping and profiler suite) nadir profile data

	3 10 065
	0 01 007
	Satellite identifier

	
	0 01 033
	Identification of originating/generating center

	
	0 01 034
	Identification of originating/generating sub-center

	
	0 02 019
	Satellite instruments

	
	0 02 020
	Satellite classification

	
	3 01 011
	Year, Month, Day

	
	3 01 012
	Hour, Minute

	
	2 07 003
	Increase scale and bit width

	
	0 04 006
	Second

	
	2 07 000
	Cancel increase scale and bit width

	
	0 05 040
	Orbit number

	
	0 33 082
	Geolocation quality flags                          

	
	3 01 021
	Latitude, Longitude (high accuracy)

	
	2 01 129
	Increase bit width

	
	0 07 002
	Height or altitude

	
	2 01 000
	Cancel increase bit width

	
	0 07 024
	Satellite zenith angle

	
	0 05 021
	Bearing or azimuth

	
	0 07 025
	Solar zenith angle

	
	0 05 022
	Solar azimuth

	
	0 08 075
	Ascending/descending orbit qualifier

	
	0 33 071
	Profile ozone quality 

	
	0 33 070
	Total ozone quality 

	
	0 20 021
	Type of preciptation

	
	0 15 045
	Sulfur dioxide

	
	0 15 046
	Volcano contamination index

	
	0 08 065
	Sun-glint indicator

	
	0 33 087
	Extent of satellite within South Atlantic anomaly

	
	0 08 003
	Vertical significance (satellite observations)

	
	0 10 004
	Pressure

	
	0 08 003
	Vertical significance (satellite observations)

	
	2 07 002
	Increase scale and bit width

	
	0 15 001
	Total ozone

	
	2 07 000
	Cancel increase scale and bit width

	
	1 05 012
	Repeat the following 5 descriptors 12 times

	
	0 10 040
	Number of retrieved layers

	
	0 10 004
	Pressure

	
	2 07 002
	Increase scale and bit width

	
	0 15 005
	Ozone p

	
	2 07 000
	Cancel increase scale and bit width

	
	0 08 046
	Atmospheric chemical or physical constituent type

	
	1 07 019
	Repeat the following 7 descriptors 19 times

	
	0 10 040
	Number of retrieved layers

	
	0 10 004
	Pressure

	
	0 08 090
	Decimal scale of following signficand

	
	2 07 006
	Increase scale and bit width

	
	0 15 008
	Significand of volumetric mixing ratio

	
	2 07 000
	Cancel increase scale and bit width

	
	0 08 090
	Decimal scale of following significand (“Missing” = cancel)


Add new entry to Common Code Table C-13

Data Category



International subcategory

12
Surface data (satellite)
12
Sea surface temperature
Add new entries to Common Code Table C-14


62020 

Smoke – high absorption


62021

Smoke – low absorption

Add new bit to 0-33-082 - Geolocation quality flags

6
Within South Atlantic anomaly

Add new entries to Table B
	
	Element name
	BUFR
	CREX

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

	0 15 045
	Sulfur dioxide
	DU
	0
	0
	10
	DU
	0
	4

	0 15 046
	Volcano contamination index
	Numeric
	0
	0
	10
	Numeric
	0
	4

	0 15 049
	Aerosol Angstrom wavelength exponent
	Numeric
	4
	0
	16
	Numeric
	0
	5

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

	0 33 085
	Aerosol optical thickness quality flags
	Flag table
	0
	0
	18
	Flag table 
	0
	6

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

	0 33 087
	Extent of satellite within South Atlantic anomaly (based on climatological data)
	Code table
	0
	0
	4
	Code table 
	0
	1


0-33-084 – Pixel level quality flags
	Bit
	Meaning

	1-5
	Reserved

	6
	Bulk SST outside of validation range

	7
	Skin SST outside of validation range

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

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

	10
	Exclusion: No Ocean in pixel

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

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

	13
	Sun Glint present in pixel

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

	15
	Thin Cirrus detected in pixel

	All 16
	Missing value


0-33-085 – Aerosol Optical Thickness quality flags
	Bit
	Meaning

	1-5
	Reserved

	6
	Bright Surface in horizontal cell (OverLand only);  Shallow or Turbid Water in horizontal cell (OverOcean only)

	7
	Solar Zenith Angle > 80 degrees = Exclusion (Quality of AOT/APSP degraded or AOT/APSP not retrieved due to pixels in horizontal cell with solar zenith angles greater than 80 degrees)

	8
	AOT in Degraded Range:  65<Solar Zenith Angle<=80 deg (Quality of AOT/APSP degraded due to pixels in horizontal cell with solar zenith angles greater than 65 but less than or equal to 80 degrees)

	9
	Fire Present in Horizontal Cell (Quality of AOT/APSP degraded or AOT/APSP not retrieved due to fire in horizontal cell)

	10
	Snow/Ice Present in Horizontal Cell (Quality of AOT/APSP degraded or AOT/APSP not retrieved due to snow/ice in horizontal cell)

	11
	Cloud Shadow Present in Horizontal Cell (Quality of AOT/APSP degraded or AOT/APSP not retrieved due to cloud shadows in horizontal cell)

	12
	Sun Glint Present in Horizontal Cell (Quality of AOT/APSP degraded or AOT/APSP not retrieved due to sun glint in horizontal cell)

	13
	Bad SDR Data Present in Horizontal Cell  (Quality of AOT/APSP degraded or AOT/APSP not retrieved due to bad SDR data in horizontal cell)

	14
	Thin Cirrus Present in Horizontal Cell – Cirrus Contamination –(Quality of AOT/APSP degraded or AOT/APSP not retrieved due to thin cirrus in horizontal cell)

	15
	Cloud present in Adjacent Horizontal Cell (Quality of AOT/APSP possibly degraded due to adjacent clouds)

	16
	Cloud Contamination - Quality of AOT degraded or AOT not retrieved due to clouds (not including thin cirrus) in horizontal cell)

	17
	AOT/APSP is outside of the SystemSpecificationRange  (Quality of AOT or APSP degraded due to AOT or APSP value being outside of Spec (and LUT) range

	All 18
	Missing value


0-33-086 - Quality of pixel level retrieval

	Code figure
	Description

	0
	Not Retrieved

	1
	Excluded

	2
	Degraded

	3
	High Quality

	4-6
	Reserved

	7
	Missing value


0-33-087

Extent of satellite within South Atlantic anomaly (based on Climatological data)
	Code Figure
	Meaning

	0
	Less than or equal to 10%

	1
	Greater than 10% but less than or equal to 20%

	2
	Greater than 20% but less than or equal to 30%

	3
	Greater than 30% but less than or equal to 40%

	4
	Greater than 40% but less than or equal to 50%

	5
	Greater than 50% but less than or equal to 60%

	6
	Greater than 60% but less than or equal to 70%

	7
	Greater than 70% but less than or equal to 80%

	8
	Greater than 80% 

	9-14
	Reserved

	15
	Missing value


· ANNEX TO PARAGRAPH 3.3.11

Add new descriptor 0 02 017 and Code table 0 02 017 – " Correction algorithms for humidity measurements" is proposed
	TABLE

REFERENCE
	
	BUFR
	CREX

	F
	X
	Y
	ELEMENT NAME
	UNIT
	SCALE
	REFERENCE VALUE
	DATA

WIDTH

(Bits)
	UNIT
	SCALE
	DATA

WIDTH

(Char)

	0
	02
	017
	Correction algorithms for humidity measurements
	Code table
	0
	0
	5
	Code table
	0
	2


0 02 017

Correction algorithms for humidity measurements
     Code figure

0
No corrections


1
Time lag correction provided by the manufacturer


2
Solar radiation correction provided by the manufacturer


3
Solar radiation and time lag correction provided by the manufacturer


4-30
Reserved


31
Missing

· ANNEX TO PARAGRAPH 3.3.12
Amend the existing sequence 3 02 067 for validation

	3 02 067
	
	
	Additional synoptical parameters
	
	

	
	0 01 023
	
	Observation Sequence number
	
	Numeric, 0

	
	
	
	Additional “instantaneous” data
	
	

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

	
	0 02 177
	
	Method of snow depth measurement

0      Manual observation

1      Ultrasonic method

2      Video camera method

3-13 Reserved

14    Others

15    Missing value
	
	Code table, 0

	
	
	
	Additional present weather
	
	

	
	1 01 000
	
	Delayed replication of 1 descriptor
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	
	Numeric, 0

	
	0 20 003
	
	Present weather                                  
	960ww
961ww
	Code table, 0

	
	
	
	Visibility in different directions
	
	

	
	1 02 000
	
	Delayed replication of 2 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)
	
	Degreetrue, 0

	
	
	
	Sea data 
(Observations from a coastal station)
	
	

	
	1 01 000
	
	Delayed replication of 1 descriptor
	
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	
	Numeric, 0

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

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

	
	
	0 07 063
	Depth below sea/water surface 

(for sea surface temperature measurement)
	
	m, 2

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

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

	
	1 03 000
	
	Delayed replication of 3 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 05 000
	
	Delayed replication of 5 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 20 137
	
	Evolution of Clouds
	940Cn3
	Code table, 0

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

	
	0 20 090
	
	Special clouds
	993CSDa
	Code table, 0

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

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	Additional “period” data
	
	

	
	0 04 025
	
	Time period in minutes ( = reference period of fresh fallen snow ) 1)
	
	Minute, 0

	
	0 13 012
	
	Depth of fresh snow 1)
	
	m, 2

	
	
	
	Additional wind data
	
	

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

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

	
	
	
	902tt 912ff .. mandatory ff>=18
	
	

	
	1 04 000
	
	Delayed replication of 4 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 gust speed (10 min mean wind)                                               
	912ff
	m s-1, 1

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

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

904tt 913ff 
	

	
	1 15 000
	
	Delayed replication of 15 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 04 015
	
	Time increment (=-xx1 )
	
	Minute, 0

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

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

	
	0 11 001
	
	Wind direction                                        
	915dd
	Degreetrue, 0

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

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

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

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

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

	
	0 11 001
	
	Wind direction                                        
	915dd
	Degreetrue, 0

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

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

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

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

	
	
	
	Additional weather
	
	

	
	1 03 000
	
	Delayed replication of 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 20 003
	
	Present weather                                  
	962ww, 963w1w1,

964ww,

965w1w1,
966ww,

967w1w1
	Code table, 0

	
	
	
	Additional 9SpSpspsp groups 
	
	

	
	1 10 000
	
	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 05 021
	
	Bearing or azimuth *
	Da, Dp 
	Degreetrue, 0

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

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

	
	0 20 024
	
	Intensity of phenomena 

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

	
	0 20 025
	
	Obscuration                 
	
	Flag table, 0

	
	0 20 026
	
	Character of obscuration 
	
	Code table, 0

	
	0 20 027
	
	Phenomenon occurrence 
	
	Flag table, 0

	
	0 20 063
	
	Special phenomena
	
	Code table, 0


· ANNEX TO PARAGRAPH 3.3.14
Add new entries in Common Code Table C-2 to identify the radiosondes of China:
	date of assignment of number
	code figure for rara
	code figure for BUFR (code table 0 02 011)
	Radiosonde type

	03/11/2011
	31
	131
	Taiyuan GTS1-1/GFE(L) (China )

	03/11/2011
	32
	132
	Shanghai GTS1/GFE(L)  (China)

	03/11/2011
	33
	133
	Nanjing GTS1-2/GFE(L)  (China)


Note: 

(1)      Code figure 32 is re-allocated.

(2)      The brief introduction of the 3 radiosondes are as follows:

	Type
	Introduction
	Manufacturer

	GTS1
	the thermistor as temperature sensor
the humidity sensitive resistor as humidity sensor
the silicon piezoresistance as pressure sensor

operating at 1675MHz and compatible with GFE(L)  secondary  wind-finding radar
	Shanghai Changwang Weather Technology Co., Ltd.

	GTS1-1
	
	Taiyuan Radio factory

	GTS1-2
	the thermistor as a temperature sensor
the humidity sensitive capacitor as a humidity sensor
the diaphragm capsule capacitor as a pressure sensor

operating at 1675MHz and compatible with GFE(L)  secondary  wind-finding radar
	Nanjing Daqiao Machine Co., Ltd.


· ANNEX TO PARAGRAPH 3.3.15

Add new table B descriptors and relevant code tables
	Table reference
	
	BUFR
	CREX

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

	0 01 040
	Processing centre id code
	CCITTIA5
	0
	0
	48
	Character
	0
	6

	0 02 139
	SIRAL instrument configuration
	Code Table  
	0
	0
	2
	Code Table  
	  0
	1

	0 25 180 
	LRM mode percent
	%
	2
	0
	16
	%
	  2
	5

	0 25 181
	L2 processing flag
	Code Table
	0
	0
	2
	Code Table
	  0
	   1

	0 25 182
	L1 processing flag
	Code Table
	0
	0
	2
	Code Table
	  0
	1

	0 25 183
	L1 processing quality
	%
	2
	0
	14
	%
	  2
	5

	0 25 184
	L2 product status
	Code Table
	0
	0
	2
	Code Table
	  0
	1

	0 10 079                
	Off nadir angle of the satellite from platform data
	Degree
	4
	0
	16
	Degree
	  4
	5

	0 21 176
	High frequency variability correction
	m
	3
	0
	16
	m
	  3
	5

	0 21 177
	Corrected OCOG backscatter coefficient
	dB
	2
	0
	16
	dB
	2
	5

	0 21 178
	std of 20 HZ OCOG backscatter coefficient
	dB
	 2
	 0
	16
	dB
	 2
	   5

	0 21 179
	Number of 20 HZ valid points for OCOG backscatter coefficient
	Numeric
	0
	0
	16
	Numeric
	0
	5

	0 21 180
	Number of 20 HZ valid points for  ocean backscatter coefficient
	Numeric
	0
	0
	8
	Numeric
	0
	3

	0 21 181
	20 Hz ocean backscatter coefficient
	dB
	2
	0
	16
	dB
	2
	5

	0 21 182
	20 Hz Ku-band peakiness
	Numeric
	3
	0
	16
	Numeric
	3
	5

	0 22 142
	Square of significant wave height
	m2
	3
	-33554432  
	26
	m2
	3
	8

	0 22 143
	Std of 20 Hz SWH-squared
	m2
	3
	-8388608
	24
	m2
	3
	8

	0 22 144
	Number of 20 Hz valid points for SWH squeared
	Numeric
	0
	0
	9
	Numeric
	0
	3

	0 22 145
	std of 20 Hz ocean range
	m
	3
	-33554432  
	31
	m
	3
	10

	0 22 146
	OCOG range
	m
	3
	0
	31
	m
	3
	10

	0 22 147
	std of 20Hz OCOG range
	m
	3
	-8388608
	31
	m
	3
	10

	0 22 148
	Number of 20 Hz valid points for ocean range
	Numeric
	0
	0
	9
	Numeric
	0
	3

	0 22 149
	20 Hz significant wave height  squeared
	m2
	3
	-33554432  
	26
	m2
	3
	8


0 02 139
SIRAL INSTRUMENT CONFIGURATION
	Code Figure
	Meaning

	0
	SIRAL NOMINAL

	1
	SIRAL REDUNDANT

	2
	MISSING VALUE


0 25 181
L2 PROCESSING FLAG
	Code Figure
	Meaning

	0
	OK

	1
	PERCENTAGE OF L2B RECORDS FREE OF PROCESSING ERRORS IS LESS THAN ACCEPTABLE THRESHOLD

	2
	MISSING VALUE


0 25 182
L1 PROCESSING FLAG
	Code Figure
	Meaning

	0
	OK

	1
	PERCENTAGE OF L1B RECORDS FREE OF PROCESSING ERRORS IS LESS THAN ACCEPTABLE THRESHOLD

	2
	MISSING VALUE


0 25 184
L2 PRODUCT STATUS
	Code Figure
	Meaning

	0
	OK

	1
	PRODUCT AS A DURATION SHORTER THAN THE INPUT PRODUCT

	2
	MISSING VALUE


Add new Table D descriptor
TABLE

TABLE

ELEMENT NAME

REFERENCE
REFERENCE

F X Y





(CRYOSAT-2 Siral altimeter)

3 12 199 0 01 007  
satellite id 

           
0 02 019   
Satellite instrument 

           
0 02 139   
SIRAL instrument configuration 

           
0 01 096   
Acquisition station name

           
0 01 040   
Processing centre

           
0 25 061   
Software version

           
0 05 040   
Orbit number

           
0 05 044   
Satellite cycle number

           
0 08 075   
Ascending flag

           
0 08 077   
Altimeter surface type flag

           
0 04 001   
Year 

           
0 04 002   
Month 

           
0 04 003   
Day 

           
0 04 004   
Hour

           
0 04 005   
Minute 

           
0 04 006   
Second 

           
0 05 001   
Latitude   

           
0 06 001   
Longitude 

           
0 10 081   
Altitude of COG 

           
0 22 156   
Significant wave height

           
0 22 142   
Square of significant wave height

           
1 01 020

           
0 22 149   
20 Hz significant wave height squared

           
0 22 143   
std of 20 Hz SWH-squared

           
0 22 144   
Number of 20Hz valid points for SWH squeared

           
0 21 137   
Corrected ocean backscatter coefficient 

           
1 01 020

           
0 21 181   
20 Hz ocean backscatter coefficient

           
0 21 138   
std Corrected ocean backscatter coefficient

           
0 21 180   
Number of 20 HZ valid points for ocean backscatter coefficient

           
0 21 177   
Corrected OCOG backscatter coefficient 

           
0 21 178   
std of 20 HZ OCOG backscatter coefficient 

           
0 21 179   
Number of 20 HZ valid points for OCOG backscatter coefficient

           
0 10 079   
Off nadir angle of the satellite from platform data 

           
0 10 085   
Mean sea surface height

           
0 10 086   
Geoid height 

           
0 10 087   
Ocean depth/land elevation 

           
0 10 089   
Total geocentric ocean tide height (solution 2)

           
0 10 090   
Long perion tide height 

           
0 10 091   
Tidal loading height

           
0 10 092   
Solid earth tide height

           
0 10 093   
Geocentric pole tide height 

           
0 11 097   
Altimeter wind speed 

           
0 21 093   
Peakiness ( average of 20 Hz values)

           
1 01 020

           
0 21 182   
20 Hz ku band peakiness ( 20 values) 

           
0 33 053   
Ocean retracking quality 

           
0 22 151   
Range to ocean surface 

           
0 22 145   
STD of 20 Hz ocean range  

           
0 22 148   
Number of 20 Hz valid points for ocean range 

           
0 22 146   
OCOG range                       

           
0 22 147   
STD of 20Hz OCOG range

           
0 25 126   
Dry tropospheric correction 

           
0 25 128   
Model wet tropospheric correction 

           
0 25 127   
Inverse barometer correction 

           
0 21 176   
High frequency variability correction 

           
0 25 132   
Ionospheric correction  

           
0 25 133   
Sea state bias correction 

           
0 25 182   
L1 processing flag 

           
0 25 183   
L1 processing quality 

           
0 25 180   
LRM mode percent 

           
0 25 184   
L2 product status

           
0 25 181   
L2 processing flag 

           
0 33 080   
L2 processing quality

· ANNEX TO PARAGRAPH 3.3.16

Add new entries to the Common Code table C-5


	Code figure for
	Code figure for
	Code figure for
	

	I6I6I6
	BUFR
	GRIB
	

	
	(Code table 0 01 007)
	Edition 2
	

	440
	440
	440
	Megha-Tropiques

	821
	821
	821
	SAC-D


Add new entries to the Common Code table C-8


	Code
	Agency
	Type
	Instrument short name
	Instrument long name

	49
	CNES
	Radar altimeter
	POSEIDON-3 (SSALT3)
	Advanced Microwave Radiometer

	367
	NASA
	Imaging multi-spectral radiometer
	AMR
	Positioning Ocean Solid Earth Ice Dynamics Orbiting Navigator (double frequency solid state radar altimeter)


Add new entries to BUFR Code tables

0 33 070 – Total ozone quality


Code figure


8
Insufficient pixels – not processed


9
First guess good – ozone forecast data used


10
High cloud in pixel – not processed


11
Successful ozone retrieval


12
Unsuccessful ozone retrieval

· ANNEX TO PARAGRAPH 3.3.17
Change descriptor of unique identifier for validation

[image: image9.emf]Percentage of RBSN stations for which BUFR reports were received by MTN centres during 

October 2010, January 2011, April 2011 and July 2011 IWM/SMM exercises
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[image: image10.emf]Number of RBSN stations for which BUFR surface reports were received during IWM/SMM exercises
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BUFR
CREX

TABLE
DATA
DATA

REFERENCE
ELEMENT NAME
UNIT
SCALE
REFERENCE
WIDTH
UNIT
SCALE
WIDTH

F  X   Y
VALUE
(Bits)
(Characters)
from:


0 22 176
Unique identifier for the profile 
CCITT IA5 
0
0
72
Character
0
72
Validation


to:


0 01 079
Unique identifier for the profile
CCITT IA5
0
0
64
Character
0
8
Validation
· ANNEX TO PARAGRAPH 3.4.1

Add the entry "Second" as follows
     - second (= 0)
preceding the Notes in regulations B/C 1.1.1, B/C 5.1.1, B/C 10.1.1, B/C 20.1.1, B/C 25.1.1  and B/C 26.1.1 

     - second (= 0)
preceding the Notes in regulations B/C 30.1.1 and B/C 32.1.1. 
Amend Regulation B/C 1.9.6.1.2 Squall
B/C 1.9.6.1.2 Squall 
Squalls between observation times shall be reported using Flag table 0 20 023 (bit No.2 set to 1).  Occurrence of the phenomenon (Flag table 0 20 027) shall be specified by setting bit No. 3 to 1 (In time period for past weather).  True direction from which the squall approaches the station (0 20 054) shall be reported in degrees true. If more detailed information on occurrence and the nature and/or type of the squall is to be reported, 3 07 086 should be supplemented by two consecutive 0 04 024, by Special phenomena 0 20 063 (using code figures 50 to 59) and by 0 20 054 (True direction from which the squall approaches the station).

Amend B/C 25 - General

General

A BUFR (or CREX) message shall be sent when the 100 hPa level is reached. Subsequently, a BUFR (or CREX) message shall be produced when the sounding is completed containing data from the entire sounding. If the sounding is terminated below 100 hPa level, only the later message shall be produced.
If high resolution data are reported, only one BUFR message shall 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.

· ANNEX TO PARAGRAPH 3.4.2
TOTAL OZONE MEASUREMENT FROM A BREWER GROUND-BASED SPECTROPHOTOMETER OBTAINED FROM AVERAGED OBSERVATIONS
KULD40 OKOH 041643

CREX++

T0002071500 A008002 P00089001 U00 S001 Y20110504 H0748 D07042++

11 649 Hradec Kralove       5018 01583 00285 2011 05 04 07

 48 08 0526 001 98   00 00022 04 0383 09 0012 11 157++

7777

	CREX
	
	
	

	T0002071500
	
	CREX master table

CREX edition number

CREX table version number

BUFR Master Table version number used

Version number of local table 
	00

02

07

15

00

	A008002
	
	Data category

International data subcategory
	008

002

	P00089001
	
	Originating centre (Common Code Table C-11)

Originating sub-centre (Common Code Table C-12)
	00089

001

	U00
	
	Update sequence number (00 for original and delayed messages; incremented for corrected messages)
	00

	S001
	
	Number of subsets included in the report
	001

	Y20110504
	
	Year

Month

Day
	2011

05
04

	H0748
	
	Hour

Minute
	07
48

	D07042
	D01001
	
	

	
	B01001
	WMO block number          
	11

	
	B01002
	WMO station number
	649

	
	B01015
	Station or site name (1)
	Hradec Kralove^^^^^^

	
	D01024
	
	

	
	B05002
	Latitude (2) (3)                                   50.18 deg N
	5018

	
	B06002
	Longitude (2) (3)                                15.83 deg E
	01583

	
	B07001
	Height of station
	00285

	
	D01011
	
	

	
	B04001
	Year (of ozone measurement)
	2011

	
	B04002
	Month (of ozone measurement)
	05

	
	B04003
	Day (of ozone measurement)
	04

	
	D01012
	
	

	
	B04004
	Hour (of ozone measurement) (4)
	07

	
	B04005
	Minute (of ozone measurement) (4)
	48

	
	B08021
	Time significance = 8 = ensemble mean(5)
	08

	
	B04025
	Time period (in minutes) 
	0526

	
	D01070
	
	

	
	B02143
	Ozone instrument type
	001

	
	B02142
	Ozone instrument serial number (1) 
	98^^

	
	B02144
	Light source type for Brewer spectrophotometer (6)
	00

	
	D07031
	
	

	
	B08022
	Number of measurements
	00022

	
	B08023
	First order statistic = 4 = mean value
	04

	
	B15001
	Value (average) of ozone measurement
	0383

	
	B08023
	First order statistic = 9 = best estimate of std deviation
	09

	
	B15001
	Best estimate of std deviation of the ozone measurement
	0012

	
	B08023
	First order statistic = 11 = harmonic mean
	11

	
	B15002
	Harmonic mean of the air mass                  
	157

	7777
	
	
	


Notes: 

(1) Characters “^^^^^^” are used for visualization of the corresponding number of space characters.

(2) Latitude and longitude shall be reported in degrees with precision in hundredths of a degree.
(3) South latitude and west longitude shall be assigned negative values.

(4) Hour and minute specifies the time of the first measurement of the series.
(5) “Ensemble mean” indicates that a number of distinct values corresponding to a set of time locations are averaged.
(6) Ozone measurements of only one light source shall be selected, i.e. the best light source of the day.
· ANNEX TO PARAGRAPH 4.2
Amend  the definition of C = /
/       Not available for instrument detected clouds from AWS or cloud not visible owing to darkness, 
        fog, duststorm, sandstorm, or other analogous phenomena
· ANNEX TO PARAGRAPH 5.1.1
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RBSN stations for which BUFR surface reports were included in Volume C1 under ISM bulletins or received
during October 2010, January 2011, April 2011 and July 2011 IWM/SMM exercises
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RBSN stations for which BUFR upper-air reports were included in Volume C1 under IUK bulletins or received
during October 2010, January 2011, April 2011 and July 2011 IWM/SMM exercises
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RBSN stations for which BUFR upper-air reports were included in Volume C1 under IUS bulletins or received
during October 2010, January 2011, April 2011 and July 2011 IWM/SMM exercises
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Table 1 - BUFR surface reports expected under bulletins ISMxii and/or exchanged on the GTS 

(1) Number of RBSN stations included in BUFR bulletins in Volume C1 or for which BUFR reports were received during the IWM exercises

(2) Number of RBSN stations included in BUFR bulletins in Volume C1 under bulletins ISMxii  

(3) Number of RBSN stations for which BUFR reports were received during the IWM/SMM exercises

(4)
Number of BUFR reports received during the October 2010 IWM/SMM

(5)
Number of BUFR reports received during the January 2011 IWM/SMM

(6)
Number of BUFR reports received during the April 2011 IWM/SMM

(7)
Number of BUFR reports received during the July 2011 IWM/SMM

Country/Area
(1)
(2)
(3)
(4)
(5)
(6)          (7)


Region
1

ALGERIA
47
46
47
3207
2511
2520
2614

ANGOLA
1
0
1
0
1
0
0

BOTSWANA
16
0
16
0
0
491
610

DEMOCRATIC REPUBLIC OF THE 
4
0
4
0
2
2
2

CONGO

EGYPT
1
0
1
30
0
0
0

GHANA
1
0
1
0
0
1
0

KENYA
1
0
1
30
0
0
0

LIBYAN ARAB JAMAHIRIYA
24
0
24
1405
179
147
11

NAMIBIA
1
0
1
0
2
2
0

NIGER
1
0
1
2
2
0
0

NIGERIA
1
0
1
1
0
0
0

OCEAN ISLANDS
2
2
2
212
120
119
92

OCEAN ISLANDS BETWEEN 30o and 
2
2
2
120
120
120
120

60oS

SENEGAL
12
12
0
0
0
0
0

SEYCHELLES
1
0
1
38
55
51
54

SOUTH AFRICA
59
1
59
1101
228
2729
3540

SPAIN (CANARY ISLANDS)
4
4
4
0
32
203
209

SPAIN (CEUTA AND MELILLA)
1
1
1
0
45
44
46

TUNISIA
25
0
25
0
903
941
1190

Total for the Region
204
68
192
6146
4200
7370
8488

Region
2

AFGHANISTAN, ISLAMIC STATE OF
1
0
1
15
0
0
0

BAHRAIN
1
0
1
7
0
1
0

BANGLADESH
11
11
11
30
0
0
322

CHINA
200
200
200
11974
11939
11775
11644

DEMOCRATIC PEOPLE'S REPUBLIC OF 
27
0
27
0
1524
1565
1500

KOREA

HONG KONG, CHINA
1
1
1
60
60
60
60

INDIA
81
76
81
4850
4846
4758
4800

IRAN, ISLAMIC REPUBLIC OF
1
0
1
0
0
1
0

JAPAN
52
52
52
3120
3120
3120
3120

KUWAIT
1
0
1
59
59
59
60

Country/Area
(1)
(2)
(3)
(4)
(5)
(6)          (7)


MACAO, CHINA
1
1
1
1
0
0
0

MALDIVES
1
0
1
0
49
28
0

MONGOLIA
35
35
35
0
174
1725
1904

NEPAL
2
0
2
30
1
0
0

OMAN
9
0
9
506
457
526
514

PAKISTAN
3
0
3
60
1
0
0

QATAR
1
0
1
57
58
56
54

REPUBLIC OF KOREA
40
0
40
30
2336
2229
2171

RUSSIAN FEDERATION (IN ASIA)
322
322
322
1
4
5
19250

SAUDI ARABIA
27
0
27
1555
1579
1585
1559

SRI LANKA
1
0
1
30
0
0
0

THAILAND
1
0
1
30
0
0
0

UNITED ARAB EMIRATES
5
0
5
291
296
287
290

YEMEN
6
0
6
280
284
289
270

Total for the Region
830
698
830
22986
26787
28069
47518

Region
3

BOLIVIA
1
0
1
0
3
0
0

BRAZIL
159
159
148
6584
6579
6597
6458

CHILE
1
0
1
0
1
0
0

COLOMBIA
1
0
1
0
1
0
0

FRENCH GUIANA
1
0
1
0
0
0
60

ISLANDS (88: 800 - 998)
2
2
2
254
108
114
92

PERU
1
0
1
0
0
0
1

Total for the Region
166
161
155
6838
6692
6711
6611

Region
4

BERMUDA
1
0
1
0
0
50
58

CANADA
6
0
6
30
4
4
1

COLOMBIA (SAN ANDRES AND 
1
0
1
0
0
1
0

PROVIDENCIA ISLANDS)

MEXICO
1
0
1
0
0
1
0

UNITED STATES OF AMERICA
5
0
5
90
2
0
0

UNITED STATES OF AMERICA (ALASKA)
1
0
1
0
0
1
0

Total for the Region
15
0
15
120
6
57
59

Region
5

AUSTRALIA
125
123
125
7470
7437
7440
7440

EAST TIMOR
1
1
1
25
30
16
0

FIJI
12
12
12
720
720
720
720

FRENCH POLYNESIA (AUSTRAL 
1
0
1
0
0
0
27

ISLANDS)

FRENCH POLYNESIA (MARQUESAS 
1
0
1
0
0
0
27

ISLANDS)

FRENCH POLYNESIA (SOCIETY 
2
0
2
0
0
0
54

ISLANDS)

Country/Area
(1)
(2)
(3)
(4)
(5)
(6)          (7)


FRENCH POLYNESIA (TUAMOTU AND 
2
0
2
0
0
0
51

GAMBIER ISLANDS)

INDONESIA
60
60
60
0
2750
3525
3533

KIRIBATI
1
0
1
0
0
0
1

MALAYSIA
1
0
1
30
0
0
0

NAURU
1
1
1
60
60
60
60

PAPUA NEW GUINEA
11
11
11
562
343
435
557

PHILIPPINES
27
1
27
0
132
1498
1549

SINGAPORE
1
1
1
60
60
60
60

SOLOMON ISLANDS
5
5
5
299
292
294
283

Total for the Region
251
215
251
9226
11824
14048
14362

Region
6

AUSTRIA
1
0
1
0
1
0
0

BOSNIA AND HERZEGOVINA
1
0
1
1
0
0
0

BULGARIA
1
0
1
0
1
0
0

CROATIA
7
7
7
0
0
267
404

CYPRUS
2
2
2
0
0
119
120

CZECH REPUBLIC
7
7
7
1060
420
420
417

DENMARK AND FAROE ISLANDS
7
7
7
878
405
405
388

FINLAND
20
20
20
0
70
1168
1189

FRANCE
41
41
19
30
60
178
885

FYR OF MACEDONIA
3
3
3
0
0
91
143

GERMANY
28
27
28
4112
1620
1620
1627

GIBRALTAR
1
1
1
152
60
60
47

GREECE
21
0
21
1422
1010
1052
1095

GREENLAND
30
30
30
3301
1575
1613
1644

HUNGARY
7
7
7
417
420
401
420

IRELAND
8
8
8
528
53
472
480

ISRAEL
4
4
4
308
240
240
240

ITALY
48
3
48
5350
2832
2880
2880

JORDAN
4
4
0
0
0
0
0

LEBANON
1
0
1
18
20
24
21

NETHERLANDS
9
9
7
420
420
420
420

NORWAY
40
40
40
3
918
2349
2391

POLAND
22
0
22
975
3
0
10

ROMANIA
23
23
23
0
1380
1358
1380

RUSSIAN FEDERATION (IN EUROPE)
131
131
130
30
0
0
7662

SERBIA
28
28
26
1554
114
1443
1389

SLOVAKIA
4
0
4
0
24
232
240

SPAIN
33
33
33
0
316
1774
1818

SWEDEN
44
43
44
2662
123
2594
2603

Country/Area
(1)
(2)
(3)
(4)
(5)
(6)          (7)


SWITZERLAND AND LIECHTENSTEIN
7
7
7
1057
420
410
420

SYRIA
3
0
3
119
105
108
107

TURKEY
58
58
57
7347
3417
3414
3408

UNITED KINGDOM OF GREAT BRITAIN 
30
30
30
4499
1798
1788
1351

AND NORTHERN IRELAND

Total for the Region
674
573
642
36243
17825
26900
35199

Region
7

STATIONS OPERATED BY AUSTRALIA
3
3
3
180
180
180
180

STATIONS OPERATED BY BRAZIL
2
2
0
0
0
0
0

STATIONS OPERATED BY CHILE
1
0
1
0
0
1
0

STATIONS OPERATED BY CHINA
1
1
1
60
60
60
60

STATIONS OPERATED BY FINLAND
1
1
0
0
0
0
0

STATIONS OPERATED BY FRANCE
1
1
1
60
60
60
60

STATIONS OPERATED BY GERMANY
1
1
1
0
59
60
60

STATIONS OPERATED BY ITALY
2
2
2
0
106
57
59

STATIONS OPERATED BY JAPAN
1
1
1
60
60
60
60

STATIONS OPERATED BY NORWAY
1
1
1
0
60
59
60

STATIONS OPERATED BY SOUTH AFRICA
1
0
1
16
0
46
60

STATIONS OPERATED BY THE 
2
0
2
0
3
0
1

NETHERLANDS

STATIONS OPERATED BY THE RUSSIAN
3
3
3
180
180
180
180

 FEDERATION

STATIONS OPERATED BY THE UNITED 
9
9
9
1118
417
435
318

KINGDOM

STATIONS OPERATED BY THE UNITED 
1
1
1
60
60
60
60

STATES OF AMERICA

STATIONS OPERATED BY THE USA 
1
1
1
0
0
0
36

(ANI)

STATIONS OPERATED BY THE USA 
23
23
22
1547
659
757
434

(UNIVERSITY OF WISCONSIN)

STATIONS OPERATED BY THE USA 
3
3
2
78
27
36
42

(UNIVERSITY OF WISCONSIN/FRANCE)

STATIONS OPERATED BY THE USA 
2
2
2
122
64
49
50

(UNIVERSITY OF WISCONSIN/JAPAN)

STATIONS OPERATED BY UKRAINE
1
1
1
61
57
56
45

Total for the Region
60
56
55
3542
2052
2156
1765

Total
2200
1771
2140
85101
69386
85311
114002
Table 2 - BUFR upper-air reports expected under bulletins IUKxii and/or exchanged on the GTS 

(1) Number of RBSN stations included in BUFR bulletins in Volume C1 or for which BUFR reports were received during the IWM exercises

(2) Number of RBSN stations included in BUFR bulletins in Volume C1 under bulletins IUKxii

(3) Number of RBSN stations for which BUFR reports were received during the IWM/SMM exercises

(4)
Number of BUFR reports received during the October 2010 IWM/SMM

(5)
Number of BUFR reports received during the January 2011 IWM/SMM

(6)
Number of BUFR reports received during the April 2011 IWM/SMM

(7)
Number of BUFR reports received during the July 2011 IWM/SMM

Country/Area
(1)
(2)
(3)
(4)
(5)
(6)            (7)


Region
1
ALGERIA
5
5
5
120
117
119
118
EGYPT
5
0
5
0
116
0
0
OCEAN ISLANDS
1
1
1
11
15
11
10
OCEAN ISLANDS BETWEEN 0o and 
1
0
1
3
0
14
0
30oS
OCEAN ISLANDS BETWEEN 30o and 
2
0
2
15
13
15
21
60oS
SOUTH AFRICA
2
0
2
0
40
18
8
SPAIN (CANARY ISLANDS)
1
1
1
0
0
30
29
Total for the Region
17
7
17
149
301
207
186

Region
2
CHINA
82
82
82
2460
2450
2459
2459
DEMOCRATIC PEOPLE'S REPUBLIC OF 
1
0
1
0
15
14
13
KOREA
HONG KONG, CHINA
1
1
1
30
30
30
30
INDIA
32
0
32
527
0
0
0
JAPAN
16
16
16
477
475
480
477
MONGOLIA
3
0
3
0
50
48
53
REPUBLIC OF KOREA
7
0
7
0
195
187
179
SAUDI ARABIA
8
0
8
0
204
193
216
Total for the Region
150
99
150
3494
3419
3411
3427

Region
3
BRAZIL
26
0
26
124
553
133
110
FRENCH GUIANA
1
0
1
29
30
29
30
ISLANDS (88: 800 - 998)
1
1
1
21
18
16
15
Total for the Region
28
1
28
174
601
178
155

Region
4
GUADELOUPE, ST MARTIN, ST 
1
0
1
24
14
28
28
BARTHELEMY (AND OTHER FRENCH 
Total for the Region
1
0
1
24
14
28
28

Region
5
AUSTRALIA
34
34
34
901
965
943
886
FIJI
1
1
1
6
3
2
1
FRENCH POLYNESIA (AUSTRAL 
1
0
1
15
15
15
15
ISLANDS)
FRENCH POLYNESIA (MARQUESAS 
1
0
1
15
15
15
15
ISLANDS)
FRENCH POLYNESIA (SOCIETY 
1
0
1
31
30
30
30
ISLANDS)

Country/Area
(1)
(2)
(3)
(4)
(5)
(6)            (7)

FRENCH POLYNESIA (TUAMOTU AND 
1
0
1
15
0
14
15
GAMBIER ISLANDS)
INDONESIA
13
13
13
0
377
390
390
NEW CALEDONIA
1
0
1
31
29
29
30
PAPUA NEW GUINEA
2
2
2
23
27
15
21
PHILIPPINES
4
0
4
0
62
71
45
SINGAPORE
1
0
1
28
29
27
30
SOLOMON ISLANDS
1
1
1
0
1
1
0
Total for the Region
61
51
61
1065
1553
1552
1478

Region
6
CROATIA
1
1
1
0
30
30
30
CZECH REPUBLIC
1
1
1
60
60
60
60
DENMARK AND FAROE ISLANDS
1
1
1
0
25
30
30
FINLAND
3
3
3
0
88
89
90
FRANCE
7
0
7
126
135
147
150
GERMANY
9
9
9
362
354
360
382
GIBRALTAR
1
0
1
30
30
25
21
GREECE
3
3
3
44
25
47
57
GREENLAND
3
2
3
0
85
88
88
IRELAND
1
1
1
60
60
60
60
ISRAEL
1
0
1
30
30
30
30
ITALY
4
4
4
134
132
134
162
JORDAN
1
0
1
29
30
25
25
NETHERLANDS
1
0
1
30
32
30
30
NORWAY
6
5
6
322
235
196
169
POLAND
3
0
3
0
0
0
6
SERBIA
1
0
1
16
27
30
28
SLOVAKIA
1
0
1
0
10
29
30
SPAIN
6
6
5
0
0
82
120
SWEDEN
2
1
2
44
30
41
45
SWITZERLAND AND LIECHTENSTEIN
1
1
1
0
0
18
26
TURKEY
7
0
7
209
176
210
209
UNITED KINGDOM OF GREAT BRITAIN 
5
5
5
120
122
100
87
AND NORTHERN IRELAND
Total for the Region
69
43
68
1616
1716
1861
1935

Region
7
STATIONS OPERATED BY AUSTRALIA
3
3
3
90
89
88
86
STATIONS OPERATED BY ITALY
2
2
1
0
15
15
11
STATIONS OPERATED BY JAPAN
1
1
1
29
30
28
30
STATIONS OPERATED BY THE UNITED 
2
2
2
24
23
14
14
KINGDOM
Total for the Region
8
8
7
143
157
145
141
Total
334
209
332
6665
7761
7382
7350
Table 3 - BUFR upper-air reports expected under bulletins IUSxii and/or exchanged on the GTS 


(1) Number of RBSN stations included in BUFR bulletins in Volume C1 or for which BUFR reports were received 

during the IWM exercises

(2) Number of RBSN stations included in BUFR bulletins in Volume C1 under bulletins IUSxii

(3) Number of RBSN stations  for which BUFR reports were received during the IWM/SMM exercises

(4)
Number of BUFR reports received during the October 2010 IWM/SMM

(5)
Number of BUFR reports received during the January 2011 IWM/SMM

(6)
Number of BUFR reports received during the April 2011 IWM/SMM

(7)
Number of BUFR reports received during the July 2011 IWM/SMM

Country/Area
(1)
(2)
(3)
(4)
(5)
(6)         (7)

Region
1
ALGERIA
5
5
5
120
117
119
118
EGYPT
5
0
5
0
116
0
0
OCEAN ISLANDS
1
1
1
11
15
11
10
OCEAN ISLANDS BETWEEN 0o and 
1
0
1
3
0
14
0
30oS
OCEAN ISLANDS BETWEEN 30o and 
2
0
2
15
13
15
21
60oS
SOUTH AFRICA
2
0
2
0
40
18
8
SPAIN (CANARY ISLANDS)
1
1
1
0
0
30
29
Total for the Region
17
7
17
149
301
207
186

Region
2
BANGLADESH
2
2
0
0
0
0
0
CHINA
82
82
82
2460
2450
2459
2459
DEMOCRATIC PEOPLE'S REPUBLIC OF 
1
0
1
0
15
14
13
KOREA
HONG KONG, CHINA
1
1
1
30
30
30
30
INDIA
34
34
32
527
0
0
0
JAPAN
16
16
16
477
475
480
477
MONGOLIA
6
6
3
0
50
48
53
REPUBLIC OF KOREA
7
0
7
0
195
187
179
SAUDI ARABIA
8
0
8
0
204
193
216
Total for the Region
157
141
150
3494
3419
3411
3427

Region
3
BRAZIL
26
0
26
124
553
133
110
FRENCH GUIANA
1
0
1
29
30
29
30
ISLANDS (88: 800 - 998)
1
1
1
21
18
16
15
Total for the Region
28
1
28
174
601
178
155

Region
4
GUADELOUPE, ST MARTIN, ST 
1
0
1
24
14
28
28
BARTHELEMY (AND OTHER FRENCH 
Total for the Region
1
0
1
24
14
28
28

Region
5
AUSTRALIA
34
34
34
901
965
943
886
FIJI
1
1
1
6
3
2
1
FRENCH POLYNESIA (AUSTRAL 
1
1
1
15
15
15
15
ISLANDS)
FRENCH POLYNESIA (MARQUESAS 
1
1
1
15
15
15
15
ISLANDS)
FRENCH POLYNESIA (SOCIETY 
1
1
1
31
30
30
30
ISLANDS)

Country/Area
(1)
(2)
(3)
(4)
(5)
(6)         (7)

FRENCH POLYNESIA (TUAMOTU AND 
1
1
1
15
0
14
15
GAMBIER ISLANDS)
INDONESIA
13
13
13
0
377
390
390
NEW CALEDONIA
1
1
1
31
29
29
30
PAPUA NEW GUINEA
2
2
2
23
27
15
21
PHILIPPINES
4
3
4
0
62
71
45
SINGAPORE
1
1
1
28
29
27
30
SOLOMON ISLANDS
1
1
1
0
1
1
0
Total for the Region
61
60
61
1065
1553
1552
1478

Region
6
CROATIA
1
1
1
0
30
30
30
CZECH REPUBLIC
1
1
1
60
60
60
60
DENMARK AND FAROE ISLANDS
1
1
1
0
25
30
30
FINLAND
3
3
3
0
88
89
90
FRANCE
7
6
7
126
135
147
150
GERMANY
9
8
9
362
354
360
382
GIBRALTAR
1
0
1
30
30
25
21
GREECE
3
3
3
44
25
47
57
GREENLAND
3
2
3
0
85
88
88
IRELAND
1
1
1
60
60
60
60
ISRAEL
1
1
1
30
30
30
30
ITALY
4
4
4
134
132
134
162
JORDAN
1
0
1
29
30
25
25
NETHERLANDS
1
1
1
30
32
30
30
NORWAY
6
5
6
322
235
196
169
POLAND
3
0
3
0
0
0
6
SERBIA
1
1
1
16
27
30
28
SLOVAKIA
1
0
1
0
10
29
30
SPAIN
6
6
5
0
0
82
120
SWEDEN
2
2
2
44
30
41
45
SWITZERLAND AND LIECHTENSTEIN
1
1
1
0
0
18
26
TURKEY
7
7
7
209
176
210
209
UNITED KINGDOM OF GREAT BRITAIN 
5
5
5
120
122
100
87
AND NORTHERN IRELAND
Total for the Region
69
59
68
1616
1716
1861
1935

Region
7
STATIONS OPERATED BY AUSTRALIA
3
3
3
90
89
88
86
STATIONS OPERATED BY ITALY
2
2
1
0
15
15
11
STATIONS OPERATED BY JAPAN
1
1
1
29
30
28
30
STATIONS OPERATED BY THE UNITED 
2
2
2
24
23
14
14
KINGDOM
Total for the Region
8
8
7
143
157
145
141
Total
341
276
332
6665
7761
7382
7350
· ANNEX TO PARAGRAPH 6.1
Reference: extracted from the document 6.1

Category 01 - Location and identification sequences
	TABLE
REFERENCE
	TABLE
REFERENCES
	ELEMENT DESCRIPTION
	Status

	F  X    Y
	
	
	

	
	
	(WMO block and station number)
	
	

	3 01 001
	0 01 001
	WMO block number
	
	Operational

	
	0 01 002
	WMO station number
	
	

	
	
	
	
	

	
	
	(Buoy/platform identifier)
	
	

	3 01 002*
	0 01 003
	WMO Region number/geographical area
	
	Operational

	
	0 01 004
	WMO Region sub-area
	
	

	
	0 01 005
	Buoy/platform identifier
	
	

	
	
	
	
	

	
	
	(Ship's call sign and motion)
	
	

	3 01 003
	0 01 011
	Ship or mobile land station identifier
	Ship's call sign
	Operational

	
	0 01 012
	Direction of motion of moving observing platform
	
	

	
	0 01 013
	Speed of motion of moving observing platform
	
	

	
	
	
	
	

	
	
	(Surface station identification)
	
	

	3 01 004
	0 01 001
	WMO block number
	
	Operational

	
	0 01 002
	WMO station number
	
	

	
	0 01 015
	Station or site name
	
	

	
	0 02 001
	Type of station
	
	

	
	
	
	
	

	
	
	(Originating centre/sub-centre)
	
	

	3 01 005
	0 01 035
	Originating Centre
	
	Operational

	
	0 01 034
	Identification of originating/generating sub-centre
	
	

	
	
	
	
	

	
	
	(Year, month, day)
	
	

	3 01 011
	0 04 001
	Year
	
	Operational

	
	0 04 002
	Month
	
	

	
	0 04 003
	Day
	
	

	
	
	
	
	

	
	
	(Hour, minute)
	
	

	3 01 012
	0 04 004
	Hour
	
	Operational

	
	0 04 005
	Minute
	
	

	
	
	 
	
	

	
	
	(Hour, minute, second)
	
	

	3 01 013
	0 04 004
	Hour
	
	Operational

	
	0 04 005
	Minute
	
	

	
	0 04 006
	Second
	
	

	
	
	
	
	

	
	
	(Time period)
	
	

	3 01 014
	1 02 002
	Replication of 2 descriptors 2 times
	
	Operational

	
	3 01 011
	Year, month, day
	
	

	
	3 01 012
	Hour, minute
	
	

	
	
	
	
	

	
	
	(Latitude/longitude (high accuracy))
	
	

	3 01 021
	0 05 001
	Latitude (high accuracy)
	
	Operational

	
	0 06 001
	Longitude (high accuracy)
	
	

	
	
	 
	
	

	
	
	(Latitude/longitude (high accuracy), height of station)
	
	

	3 01 022
	0 05 001
	Latitude (high accuracy)
	
	Operational

	
	0 06 001
	Longitude (high accuracy)
	
	

	
	0 07 001
	Height of station
	
	

	
	
	
	
	

	
	
	(Latitude/longitude (coarse accuracy))
	
	

	3 01 023
	0 05 002
	Latitude (coarse accuracy)
	
	Operational

	
	0 06 002
	Longitude (coarse accuracy)
	
	

	
	
	 
	
	

	
	
	(Latitude/longitude (coarse accuracy),  height of station)
	
	

	3 01 024
	0 05 002
	Latitude (coarse accuracy)
	
	Operational

	
	0 06 002
	Longitude (coarse accuracy)
	
	

	
	0 07 001
	Height of station
	
	

	
	
	
	
	

	
	
	(Latitude/longitude (coarse accuracy), day/time)
	
	

	3 01 025
	3 01 023
	Latitude/longitude (coarse accuracy)
	
	Operational

	
	0 04 003
	Day
	
	

	
	3 01 012
	Hour, minute
	
	

	
	
	
	
	

	
	
	(Latitude/longitude (high accuracy), time period (day, hour, minute))
	
	

	3 01 026
	3 01 021
	Latitude/longitude (high accuracy)
	
	Operational

	
	0 04 003
	Day
	
	

	
	0 04 003
	Day
	
	

	
	0 04 004
	Hour
	
	

	
	0 04 004
	Hour
	
	

	
	0 04 005
	Minute
	
	

	
	0 04 005
	Minute
	
	

	
	
	
	
	

	
	
	(Description of a feature in 3-D or 2-D)
	
	

	3 01 027
	0 08 007
	Dimensional significance
	= 0 Point,
= 1 Line,
=2  Area, 
= 3 Volume
	Operational

	
	1 01 000
	Delayed replication of 1 descriptor
	
	

	
	0 31 001
	Delayed descriptor replication factor
	See Note 5
	

	
	3 01 028
	Horizontal section of a feature described as a polygon, circle, line or point
	
	

	
	0 08 007
	Dimensional significance
	Set to missing
	

	
	
	
	
	

	
	
	(Horizontal section of a feature described as a polygon, circle, line or point)
	
	

	3 01 028
	0 08 040
	Flight Level significance
	
	Operational

	
	0 33 042
	Type of limit represented by following value
	
	

	
	0 07 010
	Flight level
	
	

	
	1 01 000
	Delayed replication of 1 descriptor
	
	

	
	0 31 002
	Extended delayed descriptor replication factor
	See Note 6
	

	
	3 01 023
	Latitude/longitude (coarse accuracy)
	
	

	
	0 19 007
	Effective radius of feature
	See Note 7
	

	
	0 08 040
	Flight Level significance
	Set to missing
	

	
	
	
	
	

	
	
	(Station identification, date/time, location (high accuracy))
	
	

	3 01 031
	3 01 001
	WMO block and station number
	
	Operational

	
	0 02 001
	Type of station
	
	

	
	3 01 011
	Year, month, day
	
	

	
	3 01 012
	Hour, minute
	
	

	
	3 01 022
	Latitude/longitude (high accuracy), height of station
	
	

	
	
	
	
	

	
	
	(Station identification, date/time, location (coarse accuracy))
	
	

	3 01 032
	3 01 001
	WMO block and station number
	
	Operational

	
	0 02 001
	Type of station
	
	

	
	3 01 011
	Year, month, day
	
	

	
	3 01 012
	Hour, minute
	
	

	
	3 01 024
	Latitude/longitude (coarse accuracy),  height of station
	
	

	
	
	
	
	

	
	
	(Buoy/platform - fixed)
	
	

	3 01 033
	0 01 005
	Buoy/platform identifier
	
	Operational

	
	0 02 001
	Type of station
	
	

	
	3 01 011
	Year, month, day
	
	

	
	3 01 012
	Hour, minute
	
	

	
	3 01 021
	Latitude/longitude (high accuracy)
	
	

	
	
	
	
	

	
	
	(Buoy/platform - fixed)
	
	

	3 01 034
	0 01 005
	Buoy/platform identifier
	
	Operational

	
	0 02 001
	Type of station
	
	

	
	3 01 011
	Year, month, day
	
	

	
	3 01 012
	Hour, minute
	
	

	
	3 01 023
	Latitude/longitude (coarse accuracy)
	
	

	
	
	
	
	

	
	
	(Buoy/platform - moving) (see Note 4)
	
	

	3 01 035
	0 01 005
	Buoy/platform identifier
	
	Operational

	
	0 01 012
	Direction of motion of moving observing platform
	
	

	
	0 01 013
	Speed of motion of moving observing platform
	
	

	
	0 02 001
	Type of station
	
	

	
	3 01 011
	Year, month, day
	
	

	
	3 01 012
	Hour, minute
	
	

	
	3 01 023
	Latitude/longitude (coarse accuracy)
	
	

	
	
	
	
	

	
	
	(Ship)
	
	

	3 01 036
	3 01 003
	Ship's call sign and motion
	
	Operational

	
	0 02 001
	Type of station
	
	

	
	3 01 011
	Year, month, day
	
	

	
	3 01 012
	Hour, minute
	
	

	
	3 01 023
	Latitude/longitude (coarse accuracy)
	
	

	
	
	
	
	

	
	
	(Land station for vertical soundings)
	
	

	3 01 037
	3 01 001
	WMO block and station number
	
	Operational

	
	0 02 011
	Radiosonde type
	
	

	
	0 02 012
	Radiosonde computational method
	
	

	
	3 01 011
	Year, month, day
	
	

	
	3 01 012
	Hour, minute
	
	

	
	3 01 022
	Latitude/longitude (high accuracy), height of station
	
	

	
	
	
	
	

	
	
	(Land station for vertical soundings)
	
	

	3 01 038
	3 01 001
	WMO block and station number
	
	Operational

	
	0 02 011
	Radiosonde type
	
	

	
	0 02 012
	Radiosonde computational method
	
	

	
	3 01 011
	Year, month, day
	
	

	
	3 01 012
	Hour, minute
	
	

	
	3 01 024
	Latitude/longitude (coarse accuracy),  height of station
	
	

	
	
	
	
	

	
	
	(Ship for vertical soundings)
	
	

	3 01 039
	3 01 003
	Ship's call sign and motion
	
	Operational

	
	0 02 011
	Radiosonde type
	
	

	
	0 02 012
	Radiosonde computational method
	
	

	
	3 01 011
	Year, month, day
	
	

	
	3 01 012
	Hour, minute
	
	

	
	3 01 023
	Latitude/longitude (coarse accuracy)
	
	

	
	
	
	
	

	
	
	(Ship for vertical soundings)
	
	

	3 01 040
	3 01 003
	Ship's call sign and motion
	
	Operational

	
	0 02 011
	Radiosonde type
	
	

	
	0 02 012
	Radiosonde computational method
	
	

	
	3 01 011
	Year, month, day
	
	

	
	3 01 012
	Hour, minute
	
	

	
	3 01 024
	Latitude/longitude (coarse accuracy),  height of station
	
	

	
	
	
	
	

	
	
	(Satellite identifier, instrument, data-processing technique, date/time)
	
	

	3 01 041
	0 01 007
	Satellite identifier
	
	Operational

	
	0 02 021
	Satellite instrument data used in processing
	
	

	
	0 02 022
	Satellite data-processing technique used
	
	

	
	3 01 011
	Year, month, day
	
	

	
	3 01 012
	Hour, minute
	
	

	
	
	
	
	

	
	
	(Satellite identifier, instrument, data-processing, date/time, latitude/longitude)
	
	

	3 01 042
	3 01 041
	Satellite identifier, instrument, data-processing technique, date/time
	
	Operational

	
	3 01 021
	Latitude/longitude (high accuracy)
	
	

	
	
	
	
	

	
	
	(Satellite identifier, wind computation method, date/time, latitude/longitude)
	
	

	3 01 043
	0 01 007
	Satellite identifier
	
	Operational

	
	0 02 023
	Satellite derived wind computation method
	Cloud motion computational method
	

	
	3 01 011
	Year, month, day
	
	

	
	3 01 013
	Hour, minute, second
	
	

	
	3 01 021
	Latitude/longitude (high accuracy)
	
	

	
	
	
	
	

	
	
	(Satellite identifier, humidity computation method, date/time, latitude/longitude)
	
	

	3 01 044
	0 01 007
	Satellite identifier
	
	Operational

	
	0 02 024
	Integrated mean humidity computational method
	
	

	
	3 01 011
	Year, month, day
	
	

	
	3 01 013
	Hour, minute, second
	
	

	
	3 01 021
	Latitude/longitude (high accuracy)
	
	

	
	
	
	
	

	
	
	(Satellite location and velocity)
	
	

	3 01 045
	3 01 011
	Year, month, day
	
	Operational

	
	3 01 012
	Hour, minute
	
	

	
	2 01 138
	Change data width
	- to 16 bits
	

	
	2 02 131
	Change scale
	- to 3
	

	
	0 04 006
	Second
	
	

	
	2 01 000
	Change data width
	Cancel
	

	
	2 02 000
	Change scale
	Cancel
	

	
	3 04 030
	Location of platform
	- relative to the Earth’s centre
	

	
	3 04 031
	Speed of platform
	- relative to the Earth’s centre
	

	
	
	
	
	

	
	
	(Satellite identifier, direction of motion, sensor, model function, resolution)
	
	

	3 01 046
	0 01 007
	Satellite identifier
	
	Operational

	
	0 01 012
	Direction of motion of moving observing platform
	
	

	
	0 02 048
	Satellite sensor indicator
	
	

	
	0 21 119
	Wind scatterometer geophysical model function
	
	

	
	0 25 060
	Software identification
	
	

	
	2 02 124
	Change scale
	
	

	
	0 02 026
	Cross-track resolution
	
	

	
	0 02 027
	Along-track resolution
	
	

	
	2 02 000
	Change scale
	Cancel
	

	
	0 05 040
	Orbit number
	
	

	
	
	
	
	

	
	
	(ERS product header)
	
	

	3 01 047
	0 01 007
	Satellite identifier
	
	Operational

	
	0 25 060
	Software identification
	
	

	
	0 01 033
	Identification of originating/generating centre
	
	

	
	0 01 034
	Identification of originating/generating sub-centre
	
	

	
	0 01 012
	Direction of motion of moving observing platform
	
	

	
	3 01 045
	Satellite location and velocity
	
	

	
	0 02 021
	Satellite instrument data used in processing
	
	

	
	3 01 011
	Year, month, day
	
	

	
	3 01 012
	Hour, minute
	
	

	
	2 01 138
	Change data width
	- to 16 bits
	

	
	2 02 131
	Change scale
	- to 3
	

	
	0 04 006
	Second
	
	

	
	2 01 000
	Change data width
	Cancel
	

	
	2 02 000
	Change scale
	Cancel
	

	
	3 01 023
	Latitude/longitude (coarse accuracy)
	
	

	
	
	
	
	

	
	
	(Radar parameters)
	
	

	3 01 048
	0 02 104
	Antenna polarisation
	
	Operational

	
	0 02 121
	Mean frequency
	
	

	
	0 02 113
	Number of azimuth looks
	
	

	
	0 02 026
	Cross-track resolution
	
	

	
	0 02 027
	Along-track resolution
	
	

	
	0 02 111
	Radar incidence angle
	
	

	
	0 02 140
	Satellite radar beam azimuth angle
	
	

	
	2 02 127
	Change scale
	- to -1
	

	
	0 01 013
	Speed of motion of moving observing platform
	Radar platform velocity
	

	
	2 02 126
	Change scale
	- to -2
	

	
	0 07 001
	Height of station
	Radar platform altitude
	

	
	2 02 000
	Change scale
	Cancel
	

	
	0 25 010
	Clutter treatment
	
	

	
	0 21 064
	Clutter noise estimate
	
	

	
	
	
	
	

	
	
	(Radar beam data)
	
	

	3 01 049
	0 02 111
	Radar incidence angle
	
	Operational

	
	0 02 112
	Radar look angle
	
	

	
	0 21 062
	Backscatter
	
	

	
	0 21 063
	Radiometric resolution (noise value)
	
	

	
	0 21 065
	Missing packet counter
	
	

	
	
	
	
	

	
	
	(Flight number, navigational system, date/time, longitude/latitude, phase of flight)
	
	

	3 01 051
	0 01 006
	Aircraft flight number
	
	Operational

	
	0 02 061
	Aircraft navigational system
	
	

	
	3 01 011
	Year, month, day
	
	

	
	3 01 012
	Hour, minute
	
	

	
	3 01 021
	Latitude/longitude (high accuracy)
	
	

	
	0 08 004
	Phase of aircraft flight
	
	

	
	
	
	
	

	
	
	(Identification, movement type, date/time, position (high accuracy))
	
	

	3 01 055
	0 01 005
	Buoy/platform identifier
	
	Operational

	
	0 02 001
	Type of station
	
	

	
	3 01 011
	Year, month, day
	
	

	
	3 01 012
	Hour, minute
	
	

	
	3 01 021
	Latitude/longitude (high accuracy)
	
	

	
	0 01 012
	Direction of motion of moving observing platform
	
	

	
	0 01 014
	Platform drift speed (high precision)
	
	

	
	
	
	
	

	
	
	(Universal lightning event)
	
	

	
	
	   Date/time of lightning event
	
	

	3 01 058
	3 01 011
	Year, month, day
	
	Operational

	
	3 01 012
	Hour, minute
	
	

	
	2 01 152
	Change data width
	
	

	
	2 02 135
	Change scale
	
	

	
	0 04 006
	Second
	
	

	
	2 02 000
	Change scale
	
	

	
	2 01 000
	Change data width
	
	

	
	
	   Horizontal and vertical coordinates of
  lightning event
	
	

	
	3 01 021
	Latitude/longitude (high accuracy)
	
	

	
	0 20 111
	x-axis error ellipse major component
	
	

	
	0 20 112
	y-axis error ellipse minor component
	
	

	
	0 20 113
	z-axis error ellipse component
	
	

	
	0 20 114
	Angle of x-axis in error ellipse
	
	

	
	0 20 115
	Angle of z-axis in error ellipse
	
	

	
	0 20 116
	Emission height of cloud stroke
	
	

	
	
	   Emission information
	
	

	
	0 20 117
	Amplitude of lightning strike
	
	

	
	0 20 118
	Lightning detection error
	
	

	
	0 20 119
	Lightning discharge polarity
	
	

	
	0 25 035
	Decision method for polarity
	(V or A)
	

	
	0 20 121
	Threshold value for polarity decision
	
	

	
	0 20 122
	Threshold value for polarity decision
	
	

	
	0 20 123
	Minimum threshold for detection
	
	

	
	0 20 124
	Lightning stroke or flash
	
	

	
	0 25 175
	Modified residual
	
	

	
	0 20 023
	Other weather phenomena
	- for cloud to ground or cloud to cloud identification
	

	
	
	   Sensor processing
	
	

	
	0 25 063
	Central processor or system identifier
	
	

	
	2 02 136
	Change scale
	
	

	
	2 01 136
	Change data width
	
	

	
	0 02 121
	Mean frequency
	- to define centre frequency, if used
	

	
	2 01 000
	Change data width
	
	

	
	2 02 000
	Change scale
	
	

	
	0 25 061
	Software identification and version number
	
	

	
	0 02 184
	Type of lightning detection sensor
	
	

	
	0 02 189
	Capability to discriminate lightning strikes
	
	

	
	0 25 036
	Atmospherics location method
	
	

	
	1 01 000
	Delayed replication of 1 descriptor
	
	

	
	0 31 002
	Extended delayed descriptor replication factor
	Number of sensors contributing
	

	
	3 01 059
	Identification of sensor site and instrumentation
	
	

	
	
	
	
	

	
	
	(Identification of sensor site and instrumentation)
	
	

	3 01 059
	3 01 021
	Latitude/longitude (high accuracy)
	
	Operational

	
	0 07 030
	Height of station ground above mean sea level
	
	

	
	0 07 032
	Height of sensor above local ground (or deck of marine platform)
	- for lightning
	

	
	
	
	
	

	
	
	(Radar location(s))
	
	

	3 01 062
	1 01 000
	Delayed replication of 1 descriptor
	
	Operational

	
	0 31 001
	Delayed descriptor replication factor
	
	

	
	3 01 001
	WMO block and station number
	
	

	
	
	
	
	

	
	
	(ACARS identification)
	
	

	3 01 065
	0 01 006
	Aircraft flight number
	See Note 1
	Operational

	
	0 01 008
	Aircraft registration number or other identification
	See Note 1
	

	
	0 02 001
	Type of station
	
	

	
	0 02 002
	Type of instrumentation for wind measurement
	
	

	
	0 02 005
	Precision of temperature observation
	
	

	
	0 02 062
	Type of aircraft data relay system
	
	

	
	0 02 070
	Original specification of latitude/longitude
	
	

	
	0 02 065
	ACARS ground-receiving station
	
	

	
	
	
	
	

	
	
	(ACARS location)
	
	

	3 01 066
	3 01 011
	Year, month, day
	
	Operational

	
	3 01 013
	Hour, minute, second
	
	

	
	3 01 023
	Latitude/longitude (coarse accuracy)
	
	

	
	0 07 004
	Pressure
	
	

	
	0 02 064
	Aircraft roll angle quality
	
	

	
	0 08 004
	Phase of aircraft flight
	
	

	
	
	
	
	

	
	
	(Satellite identifier/generating resolution)
	
	

	3 01 071
	0 01 007
	Satellite identifier
	
	Operational

	
	0 01 031
	Identification of originating/generating centre
	
	

	
	0 02 020
	Satellite classification
	
	

	
	0 02 028
	Segment size at nadir in x-direction
	
	

	
	0 02 029
	Segment size at nadir in y-direction
	
	

	
	
	
	
	

	
	
	(Satellite identification)
	
	

	3 01 072
	3 01 071
	Satellite identifier/generating resolution
	
	Operational

	
	3 01 011
	Year, month, day
	
	

	
	3 01 013
	Hour, minute, second
	
	

	
	3 01 021
	Latitude/longitude (high accuracy)
	
	

	
	
	
	
	

	
	
	(National station identification)
	
	

	3 01 089
	0 01 101
	State identifier
	
	Operational

	
	0 01 102
	National station number
	
	

	
	
	
	
	

	
	
	(Surface station identification; time, horizontal and vertical coordinates)
	
	

	3 01 090
	3 01 004
	Surface station identification
	
	Operational

	
	3 01 011
	Year, month, day
	
	

	
	3 01 012
	Hour, minute
	
	

	
	3 01 021
	Latitude/longitude (high accuracy)
	
	

	
	0 07 030
	Height of station ground above mean sea level
	
	

	
	0 07 031
	Height of barometer above mean sea level
	
	

	
	
	
	
	

	
	
	(Surface station instrumentation)
	
	

	3 01 091
	0 02 180
	Main present weather detecting system
	
	Operational

	
	0 02 181
	Supplementary present weather sensor
	
	

	
	0 02 182
	Visibility measurement system
	
	

	
	0 02 183
	Cloud detection system
	
	

	
	0 02 184
	Type of lightning detection sensor
	
	

	
	0 02 179
	Type of sky condition algorithm
	
	

	
	0 02 186
	Capability to detect precipitation phenomena
	
	

	
	0 02 187
	Capability to detect other weather phenomena
	
	

	
	0 02 188
	Capability to detect obscuration
	
	

	
	0 02 189
	Capability to discriminate lightning strikes
	
	

	
	
	
	
	

	
	
	(Mobile surface station identification, date/time, horizontal and vertical coordinates)
	
	

	3 01 092
	0 01 011
	Ship or mobile land station identifier
	
	Operational

	
	0 01 003
	WMO Region number/geographical area
	
	

	
	0 02 001
	Type of station
	
	

	
	3 01 011
	Year, month, day
	
	

	
	3 01 012
	Hour, minute
	
	

	
	3 01 021
	Latitude/longitude (high accuracy)
	
	

	
	0 07 030
	Height of station ground above mean sea level
	
	

	
	0 07 031
	Height of barometer above mean sea level
	
	

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

	
	
	
	
	

	
	
	(Ship identification, movement, date/time, horizontal and vertical coordinates)
	
	

	3 01 093
	3 01 036
	Ship
	Ship identification
	Operational

	
	0 07 030
	Height of station ground above mean sea level
	
	

	
	0 07 031
	Height of barometer above mean sea level
	
	

	
	
	
	
	

	
	
	(Identification of launch site and instrumentation for wind measurements)
	
	

	3 01 110
	3 01 001
	WMO block and station number
	
	Operational

	
	0 01 011
	Ship or mobile land station identifier
	
	

	
	0 02 011
	Radiosonde type
	
	

	
	0 02 014
	Tracking technique/status of system used
	
	

	
	0 02 003
	Type of measuring equipment used
	
	

	
	
	
	
	

	
	
	(Identification of launch site and instrumentation for P, T, U and wind measurements)
	
	

	3 01 111
	3 01 001
	WMO block and station number
	
	Operational

	
	0 01 011
	Ship or mobile land station identifier
	
	

	
	0 02 011
	Radiosonde type
	
	

	
	0 02 013
	Solar and infrared radiation correction
	
	

	
	0 02 014
	Tracking technique/status of system used
	
	

	
	0 02 003
	Type of measuring equipment used
	
	

	
	
	
	
	

	
	
	(Identification of launch point and instrumentation of dropsonde)
	
	

	3 01 112
	0 01 006
	Aircraft flight number
	
	Operational

	
	0 02 011
	Radiosonde type
	
	

	
	0 02 013
	Solar and infrared radiation correction
	
	

	
	0 02 014
	Tracking technique/status of system used
	
	

	
	0 02 003
	Type of measuring equipment used
	
	

	
	
	
	
	

	
	
	(Date/time of launch) (see Note 3)
	
	

	3 01 113
	0 08 021
	Time significance
	= 18 launch time
	Operational

	
	3 01 011
	Year, month, day
	
	

	
	3 01 013
	Hour, minute, second
	
	

	
	
	
	
	

	
	
	(Horizontal and vertical coordinates of launch site)
	
	

	3 01 114
	3 01 021
	Latitude/longitude (high accuracy)
	
	Operational

	
	0 07 030
	Height of station ground above mean sea level
	
	

	
	0 07 031
	Height of barometer above mean sea level
	
	

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

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

	
	
	
	
	

	
	
	(Radiosonde abbreviated header and launch information)
	
	

	3 01 120
	3 01 001
	WMO block and station number
	
	Operational

	
	0 01 094
	WBAN Number
	
	

	
	0 02 011
	Radiosonde type
	
	

	
	3 01 121
	Radiosonde launch point location
	
	

	
	
	
	
	

	
	
	(Radiosonde launch point location)
	
	

	3 01 121
	0 08 041
	Data significance
	= 3 Balloon launch point
	Operational

	
	3 01 122
	Date/time (to hundredths of second) (see Note 3)
	
	

	
	3 01 021
	Latitude/longitude (high accuracy)
	
	

	
	0 07 031
	Height of barometer above mean sea level
	
	

	
	0 07 007
	Height
	- of radiosonde release above MSL
	

	
	
	
	
	

	
	
	(Date/time (to hundredths of second)) (see Note 3)
	
	

	3 01 122
	3 01 011
	Year, month, day
	
	Operational

	
	3 01 012
	Hour, minute
	
	

	
	2 01 135
	Change data width
	
	

	
	2 02 130
	Change scale
	
	

	
	0 04 006
	Second
	
	

	
	2 02 000
	Change scale
	Cancel
	

	
	2 01 000
	Change data width
	Cancel
	

	
	
	
	
	

	
	
	(Radiosonde full header information)
	
	

	3 01 123
	1 02 002
	Replicate 2 descriptors 2 times
	
	Operational

	
	0 08 041
	Data significance
	= 0 Parent site,
= 1 Observation site
	

	
	0 01 062
	Short ICAO location indicator
	
	

	
	3 01 001
	WMO block and station number
	
	

	
	0 01 094
	WBAN Number
	
	

	
	0 02 011
	Radiosonde type
	
	

	
	0 01 018
	Short station or site name
	
	

	
	0 01 095
	Observer identification
	
	

	
	0 25 061
	Software identification and version number
	
	

	
	0 25 068
	Number of archive recomputes
	
	

	
	0 01 082
	Radiosonde ascension number
	
	

	
	0 01 083
	Radiosonde release number
	
	

	
	0 01 081
	Radiosonde serial number
	
	

	
	0 02 067
	Radiosonde operating frequency
	
	

	
	0 02 066
	Radiosonde ground receiving system
	
	

	
	0 02 014
	Tracking technique/status of system used
	
	

	
	0 25 067
	Radiosonde release point pressure correction
	
	

	
	0 25 065
	Orientation correction (azimuth)
	
	

	
	0 25 066
	Orientation correction (elevation)
	
	

	
	0 02 095
	Type of pressure sensor
	
	

	
	0 02 096
	Type of temperature sensor
	
	

	
	0 02 097
	Type of humidity sensor
	
	

	
	0 02 016
	Radiosonde configuration
	
	

	
	0 02 083
	Type of balloon shelter
	
	

	
	0 02 080
	Balloon manufacturer
	
	

	
	0 02 081
	Type of balloon
	
	

	
	0 01 093
	Balloon lot number
	
	

	
	0 02 084
	Type of gas used in balloon
	
	

	
	0 02 085
	Amount of gas used in balloon
	
	

	
	0 02 086
	Balloon flight train length
	
	

	
	0 02 082
	Weight of balloon
	
	

	
	0 08 041
	Data significance
	= 2 Balloon manufacture date
	

	
	3 01 011
	Year, month, day
	
	

	
	
	
	
	

	
	
	(ASCAT header information)
	
	

	3 01 125
	0 01 033
	Identification of originating/generating centre
	
	Operational

	
	0 01 034
	Identification of originating/generating sub-centre
	
	

	
	0 25 060
	Software identification
	
	

	
	0 01 007
	Satellite identifier
	
	

	
	0 02 019
	Satellite instruments
	
	

	
	0 01 012
	Direction of motion of moving observing platform
	
	


Period in minutes





Period in hours





Period in days
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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�
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