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Executive Summary

The first meeting of Inter-Programme Expert Team on Data Representation Maintenance and Monitoring (IPET-DRMM) took place at the headquarters of Japan Meteorological Agency (JMA), Japan from 1 to 5 July 2013.

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

BUFR/CREX Templates for Tide Elevation Data
The meeting discussed a diversity of amendments to Table Driven Code Forms (TDCF) that will satisfy the requirements from WMO Members. Those agreed by the meeting for operational use are:

GRIB edition 2

New parameters in Code table 4.2 for temperature, momentum, electrodynamics and fire weather
New parameters in Code table 4.2 for momentum and miscellaneous products
CREX Table D in new format in compliance with the new BUFR Table D
BUFR/CREX
New flag table entries in BUFR Table B for radiance data

New code table entries in BUFR Table B for balloon manufacturer
The meeting discussed clarification of the regulations for reporting conventional observations (B/C Regulations), some of which may require upgrade of operational software.  In accordance with careful evaluation of each amendment, the meeting agreed the proposed amendments along with applicable procedures for approval.
In the process of approval of amendments compliant with the Amendment 76 to ICAO Annex 3 (to be implemented on 14 November 2013), France requested additional amendments on runway visual range and other topics for consistency between the ICAO Annex 3 and the Manual on Codes.  Furthermore, an editorial correction to TAF was suggested by Netherlands.  The meeting agreed all these amendments.
The meeting noted that the WWW Monitoring exercises conducted in April 2013 showed that a half of Members report SYNOP data in BUFR and 40 % of Members report TEMP data in BUFR.  However, the meeting felt there appeared to be some inconsistencies between the result of the monitoring and operational exchange of TDCF data.

In accordance with introduction of the new procedure for adoption of amendments between CBS sessions in 2009 (Resolution 7 (EC-LXI)) and routine use of the fast-track procedure twice a year, there has been an increasing demand on preparing and approving proposals during an intersessional period of IPET-DRMM. The meeting agreed the internal practices to be applied to proposing and approving proposals by IPET-DRMM during intersessional period.

There are requirements for automatic updates of TDCF tables in software or a registry of TDCF tables accessible from software, which are to facilitate correct encoding and decoding of BUFR and CREX.  The meeting reviewed and agreed some suggestions on the above requirements.
The meeting also reviewed the tracking system for amendments to the Manual on Codes and concurred that a tool should be set up somewhere by WMO, which needs to fit to the procedures for approval of amendments.

With respect to the new task of IPET-DRMM to specify WMO Standard data designators, the meeting discussed possible approach and future strategy in maintaining the designators and decided to discuss it further after the meeting.
The meeting agreed to establish a new task team under IPET-DRMM to work by correspondence in consideration of difficulty of synchronized implementation of amendments to aeronautical codes and issues that require collaboration between ICAO and WMO.

The meeting dealt with issues for collaboration with other international organizations and technical commissions of WMO.

The meeting agreed the text of a draft recommendation to EC that would reduce the impact of differing schedules of WMO and ICAO for approving changes to aeronautical codes.
With respect to collaboration with the Commission for Climatology (CCl) on the National Climate Monitoring Product (NCMP), the meeting agreed that IPET-DRMM could show CCl how to represent the data in BUFR.
The meeting reviewed and agreed some proposals on administrative aspects of XML, i.e. Documentation of XML-based standards and Identification of XML-based standards.
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FIRST MEETING OF THE INTER-PROGRAMME EXPERT TEAM

ON DATA REPRESENTATION MAINTENANCE AND MONTORING
(TOKYO, JAPAN, 1 - 5 JULY 2013)
1.     ORGANIZATION OF THE MEETING

1.1
Opening of the meeting

The first meeting of the Inter-Programme Expert Team on Data Representation Maintenance and Monitoring (IPET-DRMM) took place at the headquarters of Japan Meteorological Agency (JMA), Tokyo, Japan, from 1 to 5 July 2013.
Mr Noritake Nishide, the Director-General of the Forecast Department of JMA welcomed the participants. He recognized recent requirements on data representation, which encouraged development of new editions of code forms. He also recognized WMO community was in an important phase to complete the migration to the Table-Driven Code Forms.
He believed the meeting offered a valuable opportunity to tackle the challenging but exciting tasks of this team.

Dr Steve Foreman of the Secretariat on behalf of the Secretary-General of WMO expressed three aspects to be highlighted: maintaining code forms, migration to TDCF benefiting to everyone, potential requirements to new editions of TDCF.  He also emphasized collaboration with other teams, such as IPET-MDRD.

Dr Simon Elliott, the chair of IPET-DRMM, invited experts in the meeting room not to dwell on most minute details.

1.2
Approval of the agenda
The Secretariat explained some inconsistencies in this draft agenda will be adjusted based on the documents submitted. The meeting agreed on the agenda, which is shown in the Annex to this paragraph along with the list of participants.
1.3
Working arrangement
The draft work plan was explained to the participants, including possible teleconference with experts from other organization and technical commissions.

The meeting agreed with the working plan, reflecting latest changes on teleconference.

2.     GRIB

2.1
Amendments to GRIB (Regulations and structure)
2.1.1
Reporting quality information in GRIB2
BUFR has many ways to report quality information associated with data values, from the use of the Table C, 2 22 000 operator and associated bitmaps, to the list of descriptors in Table B - Class 33.
GRIB2, on the other hand, has very few ways to report such information.  Part of this problem is due to the structure of GRIB2, since a single parameter is normally reported over a range of gridded data points.  Within the same message, additional parameters can be reported at the same data points by repeating the appropriate message sections, but there is no generic way to associate the second parameter with the first parameter in a way that unambiguously defines it as being a quality attribute of the first parameter.  In the past there have been specialized parameters added to Code table 4.2 (e.g. “Cloud top height quality indicator”) in an attempt to get around this issue, but such an approach is not sustainable for the volume of existing parameters in this table.

Another current approach is shown in Product definition template 4.20, which can be used to define any Code table 4.2 parameters and contains a separate octet “Quality control indicator” pointing to Code table 4.13.  But this means the quality value is fixed over the entire grid, rather than being allowed to vary at each individual grid point.

Mr Jeffrey Ator, NOAA/National Weather Service (NWS) requested the team to develop a more generic solution for the long term.

One solution ideally would allow any number of parameters, such as quality indicators (e.g. not just discrete values such as “good”, “bad” or “questionable”, but also continuous values such as percent confidence) to be unambiguously associated with other parameters from GRIB2 Code table 4.2.  Such a capability would be especially useful for gridded datasets containing observational data.
In the near term, Mr Ator favoured a solution that could be used to report quality information associated with scatterometer data.  The meeting was informed that EUMETSAT had also quality control information including error estimate values, which are intended to be reported in GRIB2.
For reporting quality information in GRIB2, the meeting decided that new entries such as “Confidence index” and “Quality indicator” would be added to Code table 4.10. This would allow quality information to be applied to any Code table 4.2 parameter using any of the existing Product definition templates which allow a Code table 4.10 entry to be specified.  Special notes would be added to Code table 4.10 indicating that, when using any of these new entries, the units of the data in the data section are redefined to be those specified by the Code table 4.10 entry, instead of the units listed for the original Code table 4.2 parameter.  This would be similar to how the existing Code table 4.10 “Accumulation” and “Covariance” entries redefine the original units of their corresponding Code table 4.2 parameters.

The meeting agreed the proposal for validation as shown in the Annex to this paragraph.

2.2
Additions and modifications of templates and tables
2.2.1
GRIB2 new compression method – CCSDS libaec
At the joint meeting of CT-MTDCF and ET-DRC in 2008, a new loss less compression method recommended by the Consultative Committee for Space Data Systems (CCSDS) was proposed by Ms Sibylle Krebber, Deutcher Wetter Dienst (DWD).
It has been shown by tests conducted since then that this compression method is both very fast (by one order of magnitude compared to already available algorithms) and is reaching a very high compression ratio (an average factor of 2.7 – 3.0 compared to the standard GRIB encoded records).
In view of the fact that GRIB archives are reaching the size of tenths of Petabyte with exponential growth rates, and that compression reduces transmission bandwidth, the application of additional fast compression is essential.

Ms Krebber reported that several issues have been solved since the original proposal in 2008 and the German Climate Computing Centre (DKRZ) will offer long term support on a best effort base.

Ms Krebber reported that the biggest problem on the compression method had been the intellectual property rights but it had been resolved.

The meeting reviewed the revised templates and agreed for validation. Mr Ator, NOAA, Mr Richard Weedon, UK Met Office (UKMO) and Mr Marian Majan, representative of Association of Hydrometeorological Equipment Industry (HMEI) expressed their willingness for validation.
2.2.2
GRIB templates for spatio-temporal changing tiles
At the fourth meeting Inter-Programme Expert Team on Data Representation and Codes (IPET-DRC) (Exeter, UK, May 2012), ECMWF proposed templates for “partitioned parameters” as the land surface model is evolving to include more complexity in description of representation of types of cover.
This description of representation of sub-grid land use types (tile approach) is different at DWD in the way that only the dominating tiles are considered and that tiles can be snow-free and snow-covered (tile attributes).
Ms Sibylle Krebber, DWD proposed two templates for spatio-temporal changing tiles, which means that every grid point has its own set of land use classes summing up to 1 (fraction) or 100 (percentage).  This approach additionally allows differentiation of tile attributes (like snow-free and snow-covered).

The meeting discussed the new entries in the Code table 4.2, each of which has its own table. Instead, a new entry, such as "source of land use class", was suggested, which refers to a table like a Common Code table.

Ms Krebber agreed to consider the comments with her colleagues after the meeting and provide an updated version for validation.

2.2.3
Distribution functions in GRIB Edition 2
Atmospheric aerosol particles are important for three reasons.  The first and the second are the major threat for human health and the impact on radiative transfer in the atmosphere, which determine the atmospheric energy balance and also the visibility.  The latter is an important factor for aviation safety. Thirdly, physical properties of clouds and the formation of precipitation depend on aerosol particles.
More and more atmospheric models take into account gas phase and aerosol compounds. This is true for research models as COSMO-ART (Vogel et al., 2009; Bangert et al., 2012) but also for operational forecast systems as IFS (http://www.gmes-atmosphere.eu/) within the MACC project.  In the case of aerosols those models take into account mineral dust, sea salt, soot and secondary aerosols like sulphate, nitrate, ammonia, and organic compounds.  Operational forecast centres such as DWD or Meteoswiss recently have or are transferring research models as COSMO-ART into an operational mode for specific applications as volcanic ash, mineral dust, and pollen grains.
While gaseous compounds can be quantified by a single quantity, namely their concentration, in case of aerosols much more parameters are necessary to characterize them.  Those parameters are size distributions of number- and mass concentration and the standard deviation of those distributions.  In addition the size distribution of chemical composition of the aerosol particles is required when addressing air quality problems or the interactions of aerosol particles with radiation and cloud formation.

Ms Sibylle Krebber, DWD proposed a GRIB2 template to describe those size distributions, which are urgently needed to guarantee international exchange of such data between weather services and research institutions in the near future.

The meeting reviewed the requirements, and agreed the proposed template for validation, which provides a minimum of order and simultaneously full information for the users of the GRIB messages, as shown in the Annex to this paragraph.
Mr Richard Weedon, UKMO will assist the validation.
2.2.4
New parameters in GRIB2 Code table 4.2
Mr Jeffrey Ator, NOAA proposed several new entries in GRIB2 Code table 4.2, which NOAA felt were appropriate and of sufficient interest to others for inclusion in the standard range of the table.

Mr Ator believed that these entries were trivial enough that they should not have required a full validation procedure; however, he was happy to undertake the validation if there was any objection from the meeting.  Notes were drafted for several proposed entries as shown in the Annex to this paragraph.
The meeting reached a consensus that validation had been done through the discussion at the meeting.

2.2.5
Proposed amendments to GRIB2 Code tables 4.2, 4.3 and 4.10
As part of the operational deployment of its new cryosphere modelling system, the Meteorological Service of Canada (MSC) has a requirement to exchange parameters for which new entries in Code table 4.2 are required.  Furthermore, additional entries in Code tables 4.3 and 4.10 are needed in order to represent certain attributes of the data.
Mr Yves Pelletier, MSC proposed new entries in GRIB2 Code tables 4.2, 4.3 and 4.10 in accordance with the requirements.
A question arose on whether "ice internal pressure" is vector or scalar. After verification with ice modeling experts in Canada, it was confirmed that ice internal pressure is a vector quantity, and that entry 9 in Code table 4.2, Product discipline 10, Parameter category 2 is intended to represent its modulus.  While the physical concept of ice internal pressure is vector, its modulus is, of course, a scalar.
The meeting agreed the proposal for operational use for Code table 4.2 and 4.3 and for validation for 4.10 as shown in the Annex to this paragraph.
2.2.6
GRIB templates for reforecast ensemble data
A WWRP/THORPEX-WCRP joint research project, Subseasonal to Seasonal Prediction Project (http://www.wmo.int/pages/prog/arep/wwrp/new/S2S_project_main_page.html) has been established to improve forecast skill and understanding on the subseasonal to seasonal timescale, and promote its uptake by operational centres and exploitation by the applications community.
Reforecasts (also known as hindcasts) are needed in the subseasonal to seasonal range as the model error is too large to be ignored.  Therefore, there is the need to represent reforecast data in GRIB Edition 2.

Dr Enrico Fucile, European Centre for Medium-Range Weather Forecast (ECMWF) in collaboration with Dr Eizi Toyoda, Japan Meteorological Agency (JMA) proposed two new templates for reforecast products and Dr Toyoda presented the proposal to the meeting.
Some comments were made on model version in view of the parameter in the Section 1, i.e. "background generating process identifier" being used.

The meeting approved the proposed templates with editorial corrections for validation as shown in the Annex to this document.
Mr Jeffry Ator, NOAA and Dr Toyoda will validate the proposal in cooperation with Dr Fucile.
2.3
Development of GRIB new edition
2.3.1
Progress on GRIB edition 3 requirements
IPET-DRC (replaced by IPET-DRMM) at its fourth meeting has decided to progress on the activity of refinement of the requirements proposed in the Doc. 2.1.
Dr Enrico Fucile, ECMWF presented by teleconference a refined set of requirements, which integrated the proposals from Dr Eiji Toyoda, JMA and members of the IPET-DRMM.
Dr Fucile emphasized that the most important change in the requirements is the harmonisation of the proposed structure with the ISO 19156 Observations and Measurements (O&M).  This was proposed with the aim of making the format interoperable with the latest web service technologies and to make it usable for a wider scientific community.  Based on the fact that the principal objective of this team is to ensure continuity in the operational usability and use of the format, two risks connected with the harmonisation process were emphasized.
(a)
GRIB is traditionally used for forecast data with a terminology strictly connected with the process of forecast.  Changing this terminology can disrupt operations and research.  Indeed the process of mapping the current terminology into the O&M is intrinsically error prone and cannot be left to the user.

(b)
Application of the O&M model results in a completely new format making the adoption in operational environment not feasible because of the big number of changes required for relatively small benefits.

To mitigate the risk (a), it was proposed to avoid the replacement of the current terminology with the O&M terms.
As to the risk (b), the experience at ECMWF is that the change in format version must be transparent for the system because there will always be need to deal with two different versions of the data format. The principle of transparency for the systems is something which can be implemented through decoding software, but has to be considered in the process of developing the new edition.
The meeting discussed the requirements, structure and development process proposed by Dr Fucile.
It was emphasized that the new edition of GRIB should be designed for operational purposes to avoid receiving non-standardized data and products.

It was also suggested that high level principles should be addressed, common to BUFR and GRIB.

With respect to the optional section available in the previous edition, it was explained that it was moved to the Local template, which is free format, in the new Section 1.

The meeting went through the multiple section or repetition of section issue.  ECMWF and DWD do not have requirements on repetition of sections, however, it is necessary for satellite observations, for example, which measure several parameters simultaneously.  It may be also effective to indicate relationship between data and quality information.

After energetic and long discussion, it was understood that the development will continue in accordance with the principles, the structure and the development process that Dr Fucile drafted as shown in the Annex to this paragraph.

Dr Fucile recommended using a small team for developing the new edition before validating the work with the Task Team on GRIB.
3.     BUFR AND CREX

3.1
Amendments to BUFR/CREX (Regulations and structure)
3.1.1
CREX Table D in new form
IPET-DRC, which was replaced by IPET-DRMM, approved the new format of BUFR Table D at its third meeting (Melbourne, September 2011).

Its main purpose was to introduce a new column that was to be used for specifying, defining and explaining each constituent element of Table D entries for correct encoding and decoding. It also aimed at naming entries that had no name but were referred to by other entries in the Table D.

In consistent with the new BUFR Table D, the Secretariat proposed the CREX Table D in the new format as the follow-up.

Main difficulty in making the new CREX Table D was conversion of BUFR entries to CREX ones, when simple replacement of part “F” of each descriptor cannot be applied.
Accordingly, CREX Table D entries are categorized as follows.

(1)
Entries derived from replacing the character in part "F" of each descriptor in the 
corresponding BUFR sequence, for example, "0" to "B" and "3" to "D"

(2)
Entries with conversion of "delayed replication" or "Signify characters" operator in the corresponding BUFR sequence

(3)
Entries with conversion of operator descriptors other than "add associated field" operator or some others, which functions are not available from the CREX Table C, in the corresponding BUFR sequence

Entries of the Category 1 are excluded from the new CREX Table D in compliance with the rule that Table D entries should be available for both BUFR and CREX, only if simple conversion between BUFR and CREX is impossible with replacement of part F.
Conversion of entries in the category 3 is in some cases so complicated that validation is indispensable for formal introduction. The category 3 entries therefore should be introduced as needed and when validation is done.

Accordingly, the CREX Table D in the new format should consist of the entries in the Category 2 initially.

The meeting reviewed and endorsed the new CREX Table D, which is shown in the Annex to this paragraph, to be dealt as editorial corrections but to be circulated to the focal points for codes and data representation matters.
3.1.2
JCOMM Proposal for the encryption of Ship’s callsigns within BUFR reports
Resolution 27 (EC-59) recommends that Members who, in consultation with ship owners, wish to protect the identity of Voluntary Observation Ship (VOS) may implement a callsign masking scheme, as a process which would facilitate open distribution of masked data on the Global Telecommunication System.

Such schemes have therefore been implemented by the JCOMM Ship Observations Team (SOT) to address the ship owners and master’s concerns with regard to VOS data exchange for ship security and commercial competitiveness reasons.

Dr David Berry, representative of the Joint WMO-IOC Technical Commission for Oceanography and Marine Meteorology (JCOMM) explained by teleconference the following masking schemes had been proposed and implemented:

	Scheme
	Definition
	Comment

	REAL
	Official ITU callsign of the ship
	IMPLEMENTED

The call sign is not masked so this scheme is not addressing the ship owners and masters concerns

	SHIP
	Letters “SHIP” used in place of the real ship identifier
	IMPLEMENTED

This scheme is addressing the ship owners and master concerns but the ship’s identification completely disappears from GTS reports forcing NMHS to make parallel distribution of unmasked reports to legitimate users in order to allow quality monitoring activities

	MASK
	Unique, repeating identifier. The masking identifier is assigned by the NMS that recruited the ship
	IMPLEMENTED

This scheme is addressing the ship owners and master concerns while still allowing quality monitoring activities. However, access to a cross reference list of MASK vs. Callsign identifiers is required to allow access to ship metadata (WMO No. 47) which is based on the normal ITU callsigns

	ENCODE
	Unique, non-repeating identifier.  The identifier is derived from encrypting elements in the message, e.g. callsign + latitude + longitude
	PENDING

This is regarded as the potential universally accepted solution, which is addressing (i) ship owners and master concerns, (ii) the requirements for quality monitoring, and (iii) allow legitimate users to readily access the ITU Callsign identifier thus the ship metadata.


The proposal was made in accordance with the requirement for encoding solution as the result of an extensive consultation within JCOMM, in particular through the SOT, and the Expert Team on Marine Climatology (ETMC).
The meeting reviewed the proposal one by one in consultation with Dr Berry and updated by the ad-hoc small group (HMEI, USA, UK and Canada) established during the meeting.  It was advised that ship encrypted identifier (256 bits) in numeric cannot be compressed in a BUFR message.  The ad-hoc group therefore proposed Base 64 encoding.
The meeting noted JCOMM proposed process for the management of encryption keys, and considered that ICT-ISS should be informed.

Accordingly, some modifications were made to the initial proposal and the meeting agreed the revised proposal for validation as shown in the Annex to this paragraph.
3.2
Additions and modifications of tables

3.2.1
Additions to the BUFR template for n-minute AWS data (3 07 092)
In the UK the replacement of psychrometers by capacitive sensors (mainly in 2008/09) seems to have replaced a dry bias with a wet bias (approximately -1%RH to +1.5-2%RH, but capacitive sensor bias is quite variable). This change in bias is potentially important for climate change studies, especially if it is found to apply to other countries as well.  As observing has been automated, various other countries have also changed from psychrometers to capacitive sensors.  However for many countries there is no direct evidence of which types of humidity instrument are used.
Mr Richard Weedon, UKMO proposed a new template that replace the current 3 02 072 Table D sequence in accordance with the following view points.

· 
Whether the system is subject to "aspiration". In general most systems are either permanently aspirated or not. There are some exceptions however in which aspiration is applied "When most needed".
· 
The type of humidity instrument.  In some systems two different humidity instruments may be used.  These can be reported by replication, with a new code table to identify the instrument.

The meeting noted there were many specific cases of instrumentation which would be more efficiently managed with designations that were more generic.

The meeting expressed a need for recommendations from an authoritative body.

The meeting requested Mr Weedon to resubmit the amended proposal offline after the meeting.  The proposal shown in the Annex to this paragraph reflects the alternative proposal submitted by Dr Eva Červená, Czech HydoroMeteorological Institute (CHMI) where the required information is expressed by a new descriptor 3 01 130 that would be placed in front of the current 3 02 072.
The meeting decided to use the Class 03 to meet the growing need for observation and instrumentation metadata.

3.2.2
Proposal for a BUFR template for radar wind profiler
A radar wind profiler (RWP) is a ground based remote sensing instrument to measure vertical profiles of wind. A number of RWP networks exist worldwide and the data are encoded in BUFR to be exchanged over the GTS.  However, each of these networks uses a different implementation of the BUFR code.
Mr Richard Weedon, UKMO, presented the proposal on harmonized implementation of BUFR for RWP data on behalf of MeteoSwiss, UKMO and DWD.

The proposal is based on review of the existing implementations and on data user requirements, and covers the implementation of wind data from RWP as well as virtual temperature data from Radio Acoustic Sounding System (RASS).

It was explained that this proposal does not cover backscatter data from lidar since a consensus on how to represent this kind of information has not been found yet in the community.
Australian Bureau of Meteorology (BoM) made comments on use of uncertainty and request the authors to consider the comments.
A concern was expressed on the meaning of official implementation in the proposal as wind profiler data have been available on GTS in different templates.  In consideration of this being an initiative of European countries, it was understood that this template could be made available from WMO web site as an example of templates rather than a standard template.
In this relation, the Secretariat was requested to review and adjust the examples of templates, which are available on the WMO web (see below) as a part of the Manual on Codes (WMO No. 306).

http://www.wmo.int/pages/prog/www/WMOCodes/TemplateExamples.html#Attachment
The meeting agreed the proposal for validation. Mr Marian Majan, HMEI and Ms Jitsuko Hasegawa, co-chair of IPET-DRMM, JMA expressed their willingness on validation of this proposal.

Ms Hasegawa expressed that in the Code table 0 02 003 there are existing entries for wind profiler. JMA expressed spaced antenna wind profiler and Doppler lidar wind profilers are not necessarily included as they have been already included.

Ms Sibylle Krebber, DWD and Ms Hasegawa agreed to discuss this issue offline.

3.2.3
New flag table entries in BUFR Table B
Mr Jeffrey Ator, NOAA requested new entries in the Flag table 0 33 032 for quality of information.
Mr Ator believed that the proposal was trivial and it should not require a full validation procedure.
The meeting agreed his proposal does not need validation by encoder/decoder; however, consensus was that discussion by the team itself, which is aiming at finalising the proposal (as a draft recommendation to CBS), is the validation (from the procedural view point).  Through the discussion, the meeting recognized that his proposal does not require any modification and accordingly agreed it for operational use as shown in the Annex to this paragraph.
3.2.4
Satellite-derived winds in BUFR
Mr Jeffrey Ator, NOAA proposed a new BUFR table D entry for reporting of derived winds and other data from satellites, such as GOES-R and NPP.  The launch of GOES-R series is currently scheduled in 2015.

It was reported that simulated data would be used to validate the proposed new descriptors in advance of the availability of live data.  Mr Ator welcomed the assistance from other NWP centres as they embark on this validation.  CGMS International Wind Workshop is already involved.
It was felt that the time coordinate, i.e. hour, minute and second, to be applied to some parameters may not be sufficient.  Mr Ator preferred full expression of time (i.e. Year, ..., second).

Dr Simon Elliott, European Organisation for the Exploitation of Meteorological Satellites (EUMETSAT), chair of the team stated support for validation of the proposal.
Dr Enrico Fucile, ECMWF also expressed support for the proposed templates but with proposal for modification.
The meeting agreed the revised proposal for validation as shown in the Annex to this paragraph, in which the modification by Dr Fucile was not reflected.
3.2.5
Daily climate observations via monthly CLIMAT messages
For many measures of climate extremes, monthly CLIMAT data (FM71 CLIMAT and its BUFR counterpart) are insufficient and daily summaries provided via SYNOP messages are also insufficient.
There is a need for a daily CLIMAT message; not just for timeliness, but principally for data that is compatible with long historic daily series developed and made available by National Meteorological Services (NMSs).  The Implementation Coordination Team on Integrated Observing System (ICT-IOS) recommended in 2012 that daily climate observations be included in monthly CLIMAT messages as a means of addressing the gap in climate quality daily observations.
Mr Jeffrey Ator, NOAA presented the proposal on daily CLIMAT on behalf of Dr Jay Lawrimore (NOAA/NWS) co-author of the document.
The proposed template will provide the ability for NMHSs to report up to 31 daily observations for the following elements.

· Time of observation for temperature

· Daily maximum temperature
· Daily minimum temperature
· Daily mean temperature (if it differs from max+min/2)
· Time of observation for precipitation
· Total daily precipitation
· Depth of new snowfall
· Depth of total snow on the ground
Software development was expected to be completed in June 2013 to be followed by a period of validation.
It was suggested to change the table reference of the template, which is already in use.  Treatment of local time was discussed, which may be specific to climatology.

The meeting checked the revised proposal, which was shown in the Annex to this paragraph, and agreed for validation.  Mr Richard Weedon, UKMO and Mr Marian Majan, HMEI volunteer to perform the validation.
3.2.6
JCOMM Recommendations on the migration to TDCF - templates and descriptors -
The following Traditional Alpha-numeric Codes (TACs) are used operationally for the distribution of time-critical maritime observations through the Global Telecommunication System (GTS): FM 13 SHIP, FM 18 BUOY, FM 36 TEMP SHIP, FM 62 TRACKOB, FM 63 BATHY, FM 64 TESAC, FM 65 WAVEOB.
Migration to TDCF with respect to the above TACs is scheduled to complete by November 2014, at which time the parallel distribution of these data in TAC and TDCF shall be stopped. After the migration complete, distribution of maritime observations therefore shall be in BUFR through the GTS.
Dr David Berry, JCOMM proposed BUFR templates to be used for the migration by teleconference.

The meeting established a small group for this issue, which went through the proposed template, assigning appropriate reference number of the proposed descriptors, and agreed to review the duly revised templates by the small group as shown in the Annex to this paragraph prior to the validation.
3.2.7
New entries for Chinese balloon manufacturers and some issues related to reporting
information of balloon metadata
Ms Fang Zhao, China Meteorological Administration (CMA) proposed new entries for Chinese balloon manufacturers, qualified by CMA.

Mr Alexander Kats, Roshydromet thought the Code table 0 02 081 seems to specify balloon performance requirements rather than balloon type characterization.

Thus, Mr Kats thought an alternative classification for introduction of a new 0 02 xxx Balloon type descriptor to be used instead of 0 02 081 might look like:

0 Pilot/ceiling balloon

1 Coloured pilot/ceiling balloon 

2 General purpose sounding balloon

3 High modulus sounding balloon

4 Cold weather balloon (e.g. Totex TX type balloon)

5 Constant level balloon

6 Super-pressure constant level balloon

7 Tetroon

8 Jimsphere

9 Roughened surface balloon

10 …

This descriptor might be supplemented by a new descriptor 0 02 zzz Balloon material that may look like:

1 Natural latex

2 Natural latex with plasticizer
3 Natural latex with plasticizer for day-time use
4 Natural latex with plasticizer for night-time use
5 Polychloroprene

6 Polychloroprene with plasticizer

7 Polychloroprene with plasticizer for day-time use

8 Polychloroprene with plasticizer for night-time use 

9 Polyethylen

10 Maylar

11 …

One more point regarding balloon related metadata – Mr Kats suggested it may be useful to include to the list of parameters for representation of additional information on sounding instrumentation in the Annex II to B/C25 some more descriptors, in particular to describe suspension length and balloon free lift.

Mr Kats said it seems that issues with replacing 0 02 081 with new descriptors and re-formulation of the 0 02 085 name is not fully within competence of IPET-DRMM and require liaison with CIMO and HMEI.  The meeting thanked Mr Kats for his initiative on this issue.

The Code figures proposed for the Chinese balloon was agreed as shown in the Annex to this paragraph.  In this relation, it was understood that the country name in Common Code table C-2 is that of the manufacture and not of the user country.

3.2.8
Additions to Code Table 0 01 036
With the expansion of the network of networks approach, the Meteorological Service of Canada (MSC) has a need to keep track of the agencies in charge of operating observing platforms of various types.  Code table 0 01 036 would fulfill this requirement.

Mr Yves Pelletier, MSC informed the meeting that inspection of Code table 0 01 036 will quickly reveal it contains mostly oceanographic entities.  That may simply be because it is currently only used in 3 15 004 marine XBT temperature profile data sequence.  Nevertheless, this Code table appears sufficiently general to allow non-oceanographic entries.
In accordance with above, Mr Pelletier proposed the code figures in the Code table 0 01 036 as shown in the Annex to paragraph.

The meeting agreed the proposal without any comments.
3.3
Development of BUFR/CREX new edition
3.3.1
Toward BUFR Edition 5: a discussion document
Mr Yves Pelletier, MSC summarized the approach and requirements to develop BUFR edition 5, mainly following discussions in the Melbourne (2011) and Exeter (2012) meetings of IPET-DRC.
Mr Pelletier stated it was not intended as a statement of requirements. Rather, it aims to foster awareness of the context and motivation for a new BUFR edition, and to provide material for a focused discussion of the eventual feature set of BUFR edition 5.
Metadata interoperability is prominently considered to be a theme upon itself.  Important work was performed by the Inter-Programme Expert Team on Metadata and Data Representation Development (IPET-MDRD) on this topic in relation to BUFR, and a number of proposals stem directly from that work.
The other themes are more general, respectively grouping functional and procedural enhancements. It is not certain that all requirement candidates will make the final list but some have been noted as being necessary in order to meet high-priority objectives of the WMO in relation to metadata interoperability.
The IPET-DRC meeting in Exeter (2012) made a deliberate effort to differentiate explicitly between a requirement, which should be expressed in general terms, and a proposed implementation of a requirement, which is in fact a proposed solution to meet a perceived requirement.
Changes in edition number are the recognized mechanism whereby enhancements to BUFR that require modifications to encoding/decoding software implementations are introduced into the code form specification. This is not undertaken lightly, as the implementation of software changes in operational systems involves significant resources in each processing centre. In this instance, some of the proposed requirements related to metadata interoperability would lead to changes more far-reaching than have ever taken place so far in previous BUFR editions.
Mr Pelletier explained fundamental requirements on BUFR edition 5.
BUFR was designed with certain characteristics in order to meet requirements that are imposed by the nature and constraints of meteorological data, the meteorological enterprise and the demands of worldwide meteorological data processing.  Proposed requirements should preserve or enhance the way BUFR can achieve these characteristics, but there is also room to consider these fundamental characteristics while taking into account the evolution of the operating environment in the 25 years or so since BUFR was first devised.
The defining characteristics of BUFR are:

a)
Universality in the representation of data and metadata (achieved through the BUFR data representation syntax and the various code tables)

b)
Extensibility (meaning that new data elements or sequences can be added without changes to the encoding/decoding software; achieved by Table-Driven approach)

c)
Portability across computer architectures (achieved by use of unsigned octets, scale, reference value and bit-width)

d)
Compactness (achieved by Table-Driven approach and representation of code values in binary form, using as few bits as possible).

e)
Lossless conveyance of information (no lossy compression is used. Also, while current editions do not focus on data integrity in the technical sense of the word, there is a concern for sufficient precision to preserve the accuracy of the data being conveyed.)

f)
Focus on operational data exchange between data processing centres

g)
Interoperability with ISO standards for data and metadata representation.
The meeting thanked Mr Pelletier for his huge effort made on this issue.
Mr Pelletier said similar process to GRIB edition 3 proposed by Dr Enrico Fucile, ECMWF could be followed.

Some points to be considered in the new edition were expressed, such as review of existing reference values, possibility of including TDCF tables in a BUFR message and method to change descriptors in a template.
4.
STATUS OF VALIDATION

4.1
Report of implementation of amendments after the previous meeting

4.2
Status of validation of past proposals - GRIB2

4.3
Status of validation of past proposals - BUFR/CREX

4.4
Status of validation of past proposals - Common Code tables

In accordance with the official introduction of the procedure for adoption between CBS sessions in 2009, amendments to the Manual on Codes have in principle not been included as recommendations in the report of the CBS sessions with exceptions of administrative amendments and those with financial or operational impacts.
The Secretariat explained that the agenda item 4.1 was submitted for record of history of amendments to the Manual on Codes to supplement the CBS reports.
The other agenda items are to confirm the current status of the proposal made at the previous meetings or intersessional periods of the team.
The meeting checked the proposed initial tables and updated in consideration of information provided by the participants as shown in the Annex to this paragraph.
The Secretariat explained that the links in the Annex to the Paragraph 4.1 lead to the English versions but other language versions are also available with replacing "en" to "fr", "ru", "es" or "ar" (items 3 and 7 only) in the links.

5.
REGULATIONS FOR REPORTING TRADITIONAL OBSERVATION DATA IN TABLE-DRIVEN CODE FORMS (TDCF): BUFR OR CREX

5.1
Additions to B/C Regulations
Dr Eva Červená, CHMI has been contributing to the B/C Regulations. The new proposals have been ones discussed during the intersessional period of IPET-DRMM.

Ms Sibylle Krebber, DWD presented the proposal on behalf of Dr Červená.  Dr Červená pointed some difficulties in reporting of height of station ground from stations at the aerodromes, height of base of lowest cloud and cloud amount and proposed relevant additions to B/C regulations as shown in the Annex to this paragraph.

Height of station ground above mean sea level (0 07 030) in some of the currently produced synoptic data in BUFR from stations at the aerodromes is reported as the altitude of the aerodrome (HA in Volume A).  However, HA may be very different from the required specification for 0 07 030, e.g. station 11518 has HA = 380 m, whereas 0 07 030 = 364.0 m.

It has been noted that some Services report the height of base of the lowest cloud 0 20 013 within 3 02 004 by converting the value h from SYNOP group iRixhVV, although groups 8NsChshs are included in the SYNOP report and the height of base of the lowest cloud is included in the first group 8NsChshs with much higher accuracy.  Moreover, either the mean value of the h interval or the lower limit of the h interval has been used in the converting process.  If the later approach is applied and if only high clouds are observed, the height of base of the Cirrus clouds is reported as 2500 m.  Therefore, it is to be pointed out ”if and only if groups 8 are not reported in section 3, 0 20 013, it may be derived from h”.
Additional guidance therefore is needed for encoding of 0 20 013 within 3 02 004, if the converted SYNOP report contains group 8NhCLCMCH, but no groups 8NsChshs are reported in Section 3.  If h = 9 and Nh ≠ 0, then 0 20 013 is proposed to be set to 4 000 m as the average value of the height of base of the middle clouds CM; if h = 9 and Nh = 0, then 0 20 013 is proposed to be set to 8 000 m as the average value of the height of base of the high clouds CH.
It has been noted that the cloud amount (of low or middle clouds) 0 20 011 within 3 02 004 is sometimes reported as missing in BUFR messages, when no clouds are observed or when sky is obscured by fog and/or other meteorological phenomena.  This is probably caused by the fact that group 8NhCLCMCH is omitted from TAC messages in these cases.

The meeting thanked Dr Červená and Ms Krebber for their efforts and reviewed above three issues carefully.
The discussion concentrated on the procedure for approval.

It was common understanding that these cannot be approved through the fast-track procedure.  If these do not have operational problem or financial burden, the procedure between CBS sessions could be taken; however, height of cloud base = 4 000 and 8 000 m are not existing practices, which may need software updates.  If it is the case, these should be submitted to a CBS session and their implementation will not be in time for termination of migration to TDCF.

The meeting reviewed each component of the proposal below one by one, and finally concurred that these amendments should be notified by the WWW Operational Newsletter, saying that these are under approval process but should be incorporated in relevant software when it is possible, while taking normal process for approval, i.e. approval during CBS session for b and c and approval between CBS sessions for a, which is more like a reminder.
a.
Notes to B/C 1.2.3, 20.4, 25.4 and 30.2.1.4
b.
New regulations in B/C 1.4.4.4.4, B/C 5.4.4.4.4 and B/C 10.4.4.4.3

c.
New regulations d), e) and f) in B/C 1.4.4.3.1, B/C 5.4.4.3.1 and B/C 10.4.4.3.1
5.2
Amendments to B/C Regulations for reporting practices in RA II

More than one year ago, Mr Alexander Kats, Roshydromet noted a problem within the template TM 307082, i.e. that the entry 0 12 121 (Ground minimum temperature) should have been 0 12 120 (Ground temperature) to allow representation of the instantaneous value of this element at the time of observation. The following discussion indicated that the template had not yet been operationally used.
It was understood that there were two possibilities how to remedy the current situation. Either TM 307082 is to be corrected (solution 1) or TM 307082 is to be replaced by a new template TM 307182 (solution 2).  Content of both templates, i.e. corrected 3 07 082 and new 3 07 182, is identical.  The system of BUFR table versioning allows application of both proposed solutions, provided that users accommodate the relevant version number of master table as required.
Mr Alexander Kats on behalf of Dr Eva Červená, CHMI presented the proposals on B/C1 Regulations (part C-d. page B/C1-ANNEX-RA II) for each solution.
The meeting concluded that the existing template shall not be amended.  Instead, the template should be replaced in the B/C Regulations (solution 2).  In addition, a note is to be added to the BUFR Table D, saying that 3 07 082 is deprecated.
In consideration of the amendments being editorial, the meeting agreed that the amendments should be approved through the procedure for adoption between CBS sessions as shown in the Annex to this paragraph.

6.     TRADITIONAL ALPHANUMERIC CODES

6.1
Time line of the Amendment 77 to ICAO Annex 3
Mr Greg Brock, representative of International Civil Aviation Organization (ICAO) participated in the meeting by teleconference.  Mr Brock explained the time line for the next amendments to the ICAO Annex 3 which is shown below.
July 2014
ICAO Meteorology Divisional Meeting, to be held in part conjointly with WMO CAeM-XV, will address, inter alia, proposed draft Amendment to ICAO Annex 3 (Amendment 77)

November 2014
ICAO Air Navigation Commission (ANC) preliminary review of proposed Amendment to Annex 3

February to June 2015
Consultation of the proposed amendment with ICAO Contracting States and concerned international organizations, including WMO

October 2015
ICAO ANC final review of proposed Amendment to Annex 3 taking into account results of the consultation

January 2016
ICAO ANC approval of draft report to the ICAO Council on the proposed Amendment to Annex 3

February 2016
Report to ICAO Council on the proposed Amendment to Annex 3

February 2016
Adoption date of Amendment 77 to Annex 3

March to July 2016
Notification of any disapprovals to the Amendment by ICAO Contracting States and concerned international organizations

July 2016
Effective date of Amendment 77 to Annex 3

November 2016
Applicability date of Amendment 77 to Annex 3

The meeting noted the time line without comments.
6.2
Editorial corrections to the aeronautical codes
The list of amendments to the Manual on Codes (WMO-No. 306), in which those consequential to the Amendment 76 to ICAO Annex 3 are reflected, was circulated to the Permanent Representatives (PR) of Member countries with WMO on 25 February 2013 in accordance with the Procedures for Amending the Manual on Codes.

No disagreements have been received from the PRs on the amendments to be implemented on 14 November 2013, while the PR of France made comments on further corrections for consistency between the ICAO Annex 3 and the Manual on Codes.

The corrections were circulated to the ICAO Secretariat and IPET-DRMM on 24 April 2013 to separate the corrections from the initial list having been sent to the PRs. With the advice by ICAO and detailed explanation by Météo-France, the chair of IPET-DRMM concluded to separate the additional corrections from the initial one.
Mr Greg Brock, ICAO explained by teleconference the implication of the proposal by France and admitted ICAO did not have comments.
In consideration of the concurrence by ICAO and no comments from the members of IPET-DRMM, the meeting agreed the proposal without any corrections as shown in the Annex to this paragraph. The procedure for adoption between CBS sessions will be taken for this approval.
6.3
Editorial correction to FM 51 TAF
The Amendment 74 to ICAO Annex 3 was implemented on 5 November 2008, by which reporting of SKC was revoked in the specific weather conditions that there are no clouds and no restriction on vertical visibility and the abbreviation CAVOK is not appropriate.

The Regulation 51.6.1.7 on reporting SKC was removed by the Amendment 74. However, the Regulation 51.1.5 that referred to the Regulation 51.6.1.7 was not revised.
The Secretariat presented the editorial amendments, which was initially suggested by the focal point of Netherlands, Mr Peter Van Uden.
The meeting reviewed the proposal and agreed without corrections as shown in the Annex to this paragraph.
7.
MIGRATION TO TABLE DRIVEN CODE FORMS (TDCF)
7.1
Migration status

7.1.1
Result of WWW Monitoring

Four times a year, WMO coordinates fifteen-day long monitoring of World Weather Watch (WWW) traffic on the Global Telecommunication System (GTS).  In the “Special Main Telecommunication Network Monitoring” (SMM), Regional Telecommunication Hubs (RTHs) record the contents of bulletins that are exchanged between them.  These records can be analysed to determine the number of reports exchanged for fixed stations in the Regional Basic Synoptic Network (RBSN), and the number of reports received from mobile platforms.
The WMO Secretariat explained the intent of the analysis of the WWW Monitoring presented to the meeting was to identify those territories for which reports were exchanged in TDCF.  The Secretariat added it did not attempt to count unique reports from individual stations and areas shown as reporting in TDCF may therefore have exchanged only one report, or may have relied on a centre outside that area to translate that report into TDCF.

The analysis of the WWW Monitoring (Tables 1 and 2, and Figures 1 and 2) is shown in the Annex to this paragraph, which was only looking at RBSN stations in bulletins captured during the April 2013 monitoring exercise.
The Tables and Figures indicate where TDCF reports for surface reports at main synoptic hours were available (equivalent to SYNOP with T1T2A1=ISM) and upper air reports (equivalent to TEMP with T1T2A1=IUS or IUK) were available.  Reports with T1T2A1=ISN were not analyzed, and some areas may have reported using these headings but not have been counted in the analysis.

Although much of Regions II, IV and VI are exchanging information in TDCF, there remain many areas for which information is only exchanged in Traditional Alphanumeric Codes (TAC), notably in Regions I, II and the islands in Region V.
AMDAR reports were recorded at CBS-Ext. (10) as having completed migration.  Using the records of the July 2012 SMM (the latest period for which the pre-analysis of AMDAR reports was performed), no bulletins or files were exchanged containing AMDAR reports in TDCF format, and all were exchanged in TAC. It is clear that, even though migration is formally complete, in practice exchange is still reliant on TAC.

At CBS-Ext. (10), it was expected that OPMET information would start to be exchanged in TDCF from November 2013. The requirements for OPMET information are set by ICAO, and ICAO has not modified its Technical Regulations to permit exchange in TDCF. Instead, it has decided to work towards permitting exchange in XML from November 2013. To address this, the Task Team on Aviation XML has been developing an XML representation of OPMET information that has been derived from the TDCF tables that had been developed but not formally adopted.  Migration of OPMET information to TDCF will not, therefore, take place.  ICAO has not yet addressed the issue of whether or when it will seek to migrate to OPMET information to TDCF.

7.1.2
Information provided by participants
7.1.2.1
Status of MTDCF in RA IV
Mr Yves Pelletier, MSC presented the status of migration to TDCF in Region IV.

Mr Pelletier emphasised qualitative evidence of migration activity from various members was observed on several occasions while progress remained slow overall in the Region, and there was a reason to believe that the Migration had gained momentum in RA IV.

In the past few years, there had been a few spontaneous requests for information or assistance to either Mr Jeffrey Ator, NOAA or Mr Pelletier, but in the absence of a concerted migration plan for RA IV or an agreed-upon monitoring strategy, progress was, and remains, difficult to monitor.

As reported last year, following efficient collaboration between NWS (USA), MSC (Canada) and WMO staff in Costa Rica, the President of RA IV issued a letter to the Permanent Representatives in RA IV on 30 May 2012 to remind them of the Migration. The letter resulted in only a handful of contacts but, nevertheless, it is expected that it raised awareness and had a positive impact toward the Migration among RA IV Members.

Mr Pelletier and Mr Ator had stated to renew contact staff of RA IV Members to explore how reporting and coordination on the Migration could be improved in RA IV.  Monitoring performed by the WMO shows a clear increase in the number of bulletins produced in RA IV. Mr Pelletier and Mr Ator will nurture this trend.
It was notified that a joint RA III/IV training session may take place in 2013.
7.1.2.2
Status of the migration to TDCF in RA II
The final report of the fourteenth session of Regional Association II (Tashkent, 5-11 December 2008) noted a Regional Expected Result associated with the responsibilities of the Theme Leader in Data Representation and Metadata. In accordance with this mandate, Ms Jitsuko Hasegawa, JMA, the theme leader, monitored and gave technical assistance for as well as conducted a survey on migration status on a regular basis, the result of which is attached in the Annex to this paragraph along with the related activities by RA-II Members during the period between October 2011 and April 2012.

Ms Hasegawa explained findings from the survey as follows.
· 
RTHs do not necessarily communicate their capability and arrangements in regard to handling TDCF reports in GTS to NMCs in their areas of responsibility. RTHs should take the initiative in establishing GTS communication regarding new reports.

· 
Many TDCF users welcome a greater variety of data and the inclusion of metadata as the main benefits of TDCF data, while insufficient BUFR data/types/quality are the main obstacles to the use of such data.

· 
Handling both TAC and TDCF data is a burden for some Members.

· 
China and the Russian Federation provide support for TAC BUFR conversion.

· 
There is some confusion about the conversion function offered by RTHs. Conversion service is not mandatory, but arrangements are welcomed based on agreement between RTHs and NMCs.

· 
The provision of BUFR standard templates (common sequences) lacks organization. The WMO web page where they are provided (http://www.wmo.int/pages/prog/www/
WMOCodes/TemplateExamples.html) needs to be improved to facilitate template identification.

7.1.2.3
Status and progress of Migration to TDCF in RA I countries
It is clear that very few NMS/NHS in RA I are transmitting category 1 messages in BUFR format and majority of the remaining NMSs is facing communication problems from their centre to responsible RTH. A good example with this problem is Tanzania which is able to convert TAC messages into BUFR but there is no connecting line of communication to RTH Nairobi.

Mr Peter Mlonganile, Tanzania Meteorological Agency (TMA) presented result of the survey conducted to understand the situation of TDCF migration, which was distributed to 34 countries in RA I on 21 May 2013.  In that regard, Mr Mlonganile thanked Dr Eva Červená, CHMI for her kind contribution to the template for the survey.

Mr Mlonganile summarized the survey as shown in the Annex to this paragraph along with the proposed actions needed for the migration.
Mr Marian Majan, HMEI added that Namibia is converting SYNOP to BUFR.
Mr Yves Pelletier, MSC informed that ASECNA had requested training for 70 trainees from 15 francophone countries.
7.1.2.4
Use of CLIMSOFT in Migration to TDCF in Eastern and Southern Africa Sub Region
Mr Samuel Machua, Kenya Meteorological Department (KMD) presented efforts by KMD, in particular for developing CLIMSOFT for migration, which is free of charge, and improving situation of migration in south and east Africa.

The MTDCF process in the East and South African countries has been quite slow.  Although initial TDCF training took place in most of the NMSs, implementation has been hampered by lack of sufficient tools for data processing. Kenya has made some efforts in developing simple means of migration to TDCF in the Sub Region. This has been achieved through upgrading of CLIMSOFT DBMS with capacity to collect data, encode into TDCF and transmit to GTS. CLIMSOFT development has been a joint effort between Kenya and Zimbabwe with the support of UK Met Office.

In Kenya CLIMSOFT has been installed in all its observatories thereby providing means of TDCF encoding right from data collection point.  Through use of data services provided by the cellular phone networks, data is transmitted into a central database on real time basis. CLIMSOFT has capability to manage data from both manual and AWS stations on real time basis including TDCF operations. There are a number of NMSs in RA I that has installed CLIMSOFT for climate services and are now seeking assistance from Kenya to have CLIMSOFT put into TDCF use as well.  These countries include Uganda, Rwanda, Malawi and Madagascar.  Several others have already indicated interest in the use of CLIMSOFT in their MTDCF process.

Development of CLIMSOFT has considered the lack of sufficient computing and communications facilities in the Sub Region.  It is therefore designed to run on Windows platforms and use Internet for data transmission.  It can connect an NMS data processing point to the designated RTH through FTP.  As a result, BUFR message files get transmitted to GTS.  Through CLIMSOFT Kenya has been sending BUFR messages into GTS. Other countries that are likely to have their TDCF BUFR messages circulated in GTS very soon are Rwanda, Malawi and Madagascar.
In consideration of above, Mr Machua proposed as shown in the Annex to this paragraph.
The meeting noted the activities in relation to the CLIMSOFT and initiatives in RA I with interest.
Mr Machua expressed a concern about parallel distribution of TAC and TDCF, which may result on dependence on TAC.
7.1.2.5
Status of the Migration to TDCF in RA-V
Dr Weiqing Qu, BoM reported the status of migration in Region V along with activities for capacity building for migration to TDCF.

Dr Qu informed that a detailed proposal has been submitted to AusAID (Australian Government's overseas aid program) in September 2012 under the Pacific Public Sector Linkages Program (PSLP).  The concept of the proposed activities is to provide training and implementing systems for participation by Pacific countries in open and international exchange of meteorological information (TDCF).

The proposed activities are planned to build capacities in other countries including Cook Islands, Fiji, Kiribati, Nauru, Niue, Papua New Guinea, Samoa, Solomon Islands, Tokelau, Tonga, Tuvalu and Vanuatu.  In seeking support in August 2012 BoM received full support from a number of Member countries in the region including Cook Islands, Fiji, Kiribati, Niue, Samoa, Solomon Islands and Vanuatu.

The aim of the planned activity is to assist organisations to develop the capacity for full participation in WMO systems for transmitting and handling the weather, climate and environmental information that are vital for the sustainable economic development and mitigation of severe weather and natural disasters.  The activity prepares partner countries to

· adopt the new arrangements under WIS for the future free and open international exchange of weather and climate information and products using a more comprehensive information service;
· implement TDCF data formats required to participate in the WMO coordinated international exchange of weather and climate related information, i.e. to migrate to Table Driven Code Form (TDCF) for the exchange of observed and predicted weather data and products. 
The Theme Leaders of RA-V Working Group on Infrastructure (WG-INFR) have been in close contacts with the WMO Secretariat, the Regional Office for Asia and the South-West Pacific (RAP), leading technical experts in other operational GISC centres in Asia and Europe, and members of CBS Expert Team on WIS Centres (ET-WISC) and IPET-DRC and obtained their support and collaboration in various activities.

Dr Qu further informed that an RA-V training workshop had been held in Melbourne (BoM) from 29 April to 3 May 2013, with the main topic of migration to TDCF and WIS implementation. The participants include all RA-V countries; expect Brunei Darussalam and Timor-Leste. Two Pacific Island countries, who are not RA-V members, also participated in the workshop.

7.1.2.6
Report on Migration to TDCF in RA VI
Dr Eva Červená, CHMI, the leader of the RA VI Task Team on Regional Migration to TDCF (TT-MTDCF) submitted the status report on migration in Region VI, which was presented by Ms Sibylle Krebber, DWD on behalf of Dr Červená.

There are 42 countries out of 56 of RA VI Members, producing at least one type of Category 1 data in TDCF.  The majority of RA VI countries are able to transmit/receive, store and process BUFR data.  Still, some countries might not be able to manage without TAC data at the end of 2014.  Several countries have offered or are already providing support to other countries in the region, e.g. Belgium, France, Germany, Greece, Italy, Norway, the Russian Federation, Serbia, Sweden and Turkey.  Details of the status are shown in the Annex to this paragraph.
The fourth meeting of IPET-DRC (Exeter, UK, 21 to 25 May 2012) recommended that SYNOP bulletins and the corresponding BUFR messages would be sent by Dr Červená to the RA VI focal points, and later by the Secretariat to the others, with the invitation to convert the SYNOP data to BUFR by software developed by them.
In accordance with above recommendation, three SYNOP bulletins containing sufficient variety of synoptic data to test the proper function of conversion programs, and the corresponding BUFR messages were prepared by Dr Červená, and checked carefully by Ms Krebber.  In October 2012 they were distributed to the RA VI focal points with a request to convert the attached SYNOP data into BUFR and compare them with the received BUFR messages.  Detailed instructions for conversion were added.
The feedback from some RA VI countries and software producers proved the usefulness of this method, although not everybody followed the recommended procedure. In June 2013, the WMO Secretariat sent the test SYNOP and BUFR messages to focal points from the other RA countries.
The meeting was informed that Mr. Perisa Sunderic, Republic Hydrometeorological Service (RHMS) of Serbia, upgraded the conversion program synop2bufr which was made available from the ECMWF web in February 2012, followed by another upgrade in October 2012.

It was reported that two training events took place in the region.

In cooperation with WMO, the Turkish State Meteorological Service (TSMS) organized a training course on Meteorological Telecommunication and WMO Information System, including lectures on BUFR and migration to TDCF (Antalya, Turkey, 1 to 6 October 2012).  The Roshydromet hosted a workshop on Migration to TDCF issues for Members of the Interstate Council on Hydrometeorology of the Commonwealth of Independent States, which was held near Moscow, Russian Federation, from 26 to 30 November 2012.

Noting that migration to TDCF is scheduled to be terminated in November 2014, the role of the TT-MTDCF will be essential during the next year. The TT felt gradual termination of parallel dissemination of TAC and BUFR data was to be considered and coordinated, which would help to speed up the finalization of BUFR data processing or the arrangements for conversion TDCF <=> TAC by another Centre if the transition to TDCF is difficult for the NMC.
7.1.2.7
Status of the Migration to TDCF in Canada
Mr Yves Pelletier, MSC presented the status of migration in Canada.
With respect to TEMP and PILOT, Canada is able to encode and decode reports both for general meteorology and NWP.  Canadian BUFR TEMP reports are expected to contain approximately 200 levels, based on consultations with NWP subject matter experts.  The Migration faces a significant bottleneck: hardware and software infrastructure at upper air sites are hardwired for Traditional Alphanumeric Codes.  A complete upgrade of these systems is required in order to be able to transmit BUFR messages.  The upgrade must be performed in situ, which is a challenge in view of the large distances to cover (often in remote areas) and specialized personnel is required for the operation.  A project was initiated last year to address this issue.

Mr Pelletier informed the meeting that Canada planned to begin sending some initial BUFR TEMP and PILOT on the GTS this summer for testing by interested WMO Members and NWP centres.  Canadian BUFR TEMP will contain full, real-time 4D metadata on the position and time of data.

Mr Pelletier further reported that a major software migration away from a legacy observation data processing system is nearly complete.  Once the old system’s TAC SYNOP are out of circulation, the new system will replace them with both TAC and BUFR SYNOP on the GTS for evaluation by third parties. Mr Pelletier mentioned this was expected by October 2013, or before.  Alternatively, interested parties may request sample data. Again in this case, Canada intends to populate the BUFR SYNOP template with native metadata, as opposed to converting TAC reports to BUFR.
Mr Waldenio Almeida, Centro de Previsão do Tempo e Estudos Climáticos (CPTEC) mentioned that the producing centre is missing in the messages.  Mr Pelletier will check and fix the problem.
Regarding CLIMAT, an initial draft specification is completed. Development will begin shortly, targeting autumn 2013.

Mr Pelletier explained the assimilation of 4D sounding data in the Canadian NWP system was being worked on, but would not be operational for several months yet.
In that regard, Mr Pelletier was concerned that while the benefits of 4D upper air soundings were increasingly relevant to improve the performance of NWP models and the verification thereof, the concurrent assimilation of traditional sounding data and 4D sounding data into the NWP system would require some development so it could be carried out efficiently and optimally.  Since a sizeable proportion of international BUFR TEMP will consist of converted TAC without 4D metadata, this mixture is expected to persist for some years; even once the MTDCF is considered completed.
Mr Pelletier also expressed another concern about the number of different templates used for similar data (i.e. SYNOP), which can have the effect of increasing processing requirements and the number of special cases.

7.1.2.8
JCOMM Recommendations on the migration to Table Driven Code Forms - Migration -
Dr David Berry, JCOMM presented the status of migration to TDCF in JCOMM community by teleconference.
The following Traditional Alphanumeric Codes (TAC) are used operationally for the distribution of time-critical maritime observations through the Global Telecommunication System (GTS):


FM 13–XIV SHIP, FM 18-XII BUOY, FM 36–XI Ext. TEMP SHIP, FM 62–VIII Ext. TRACKOB

FM 63–XI Ext. BATHY, FM 64–XI Ext. TESAC, FM 65-XI Ext. WAVEOB

In the view to promote the use of more flexible and more efficient Table-Driven Code Forms (TDCF), CBS has decided to complete a migration to TDCF by November 2014 for marine data, at which time the parallel international distribution of TAC and TDCF is to be stopped and TDCF should be used for the distribution of time-critical maritime observations through the GTS.
The status of the BUFR templates for marine data is shown in the Annex to this paragraph, while the proposed BUFR templates are shown in the Annex to the paragraph 3.2 (6).
In consideration of smooth transition to TDCF, Dr Berry requested the meeting to review eight recommendations.

The meeting rejected the Rec. 3 and 4, which were deemed unnecessary.  The meeting also rejected the Rec. 8, because the meeting was of the opinion that IPET-DRMM was not a team to decide what kind of metadata should be included in BUFR messages.
The meeting accepted rest of the recommendations, which are shown in the Annex to this paragraph.
Mr Richard Weedon, UKMO agreed to offer help with the Rec. 7.
7.1.2.9
Status of the Migration to TDCF in UKMO 


Mr Richard Weedon, UKMO presented the activities in UKMO toward the termination of TAC transmission scheduled in November 2014.

The fourth meeting of IPET-DRC (Exeter, 2012) agreed to start the testing of BUFR–TAC conversion facilities, in preparation for the cessation of Category 1 TAC transmissions in Nov 2014.  It was agreed that the timetable for this process should be staggered, starting with SYNOP in the early part of 2013.  After consultation it was agreed to postpone the cut of date for SYNOP to the latter part of 2013.

The UKMO is currently converting TAC bulletins to BUFR for SYNOP, TEMP, PILOT and CLIMAT and placing them on GTS for onward transmission.

As an RTH the UKMO is responsible for data feeds to users both in and outside of the UK.  Whilst UKMO is currently in a position to turn off all TAC feeds for SYNOP data, the decision to do so has been postponed until an assessment of their current responsibilities for the translation and transmission of this data type has been undertaken.
Mr Weedon expressed that completion date of migration of SYNOP data is expected in November 2013.  It will be notified through the WWW Operational Newsletter.
Mr Weedon added the scope of this work will be extended in the coming months to include the remaining data types listed in Category 1 and the marine data in Category 4.

A full listing of UK TAC-BUFR SYNOP transmissions is shown in the Annex to this paragraph.

7.1.2.10
Activities of Migration to TDCF in China

Ms Fang Zhao, CMA presented the activities by the CMA on the migration to TDCF.

In January and April 2013, two national training seminars on Table-Driven Code Forms (TDCF) were conducted.  More than 60 technical staffs from 31 provincial Meteorological Office and Meteorological Institute joined the session. The general philosophy of TDCF and migration overview were introduced, also the use of TDCF software including debugging and interfacing with data processing applications. The Manual on Codes (Chinese version), the WMO electronic code tables, the encoding/decoding package and Online-decoder tools were distributed.

Ms Zhao explained that the CMA withdrew SYNOP TAC report in October 2012. All surface observations are encoded in native format and transmitted domestically from one-hour to n-minutes period.  SYNOP TAC reports are created by conversion from native format data at national level for international dissemination.  Now BUFR reports are still converted from TAC, but the NativeFormat->BUFR software is ready and would replace the TAC->BUFR program in the future.

Ms Zhao informed the meeting that more than 10 000 BUFR bulletins and 170 000 BUFR reports (satellite data not included) are received in CMA, which is:
(1)
Compared with last year, the volume of BUFR messages has grown continually.

(2)
BUFR edition 3 has not been withdrawn.  It is still under operational running in some centres.

(3)
Master table versions 11-15, 17-19 are operationally used.

(4)
Data are encoded and exchanged in several different templates for specific data category and sub-category.

Ms Zhao pointed out some technique issues on how to include TDCF in automated processing chain.
The big challenge of MTDCF in CMA is not only the encoding/decoding of TDCF data, but also how to interpret the data and include TDCF in automated processing chain, and provide the data to the end users.

(1)
GRIB 2

-
The maturity of GRIB 2 encoding/decoding software has to be improved continually for new data represent requirements. Data samples for different GDT, PDT, DRT and DT and section repetitions should be provided for study and testing of encoding/decoding software.

-
For section repetition data, the decoding and re-assemble encoding has to be done for metadata based data management and service.

(2)
BUFR

-
Vocabulary or Data element definitions should be provided for accurate and un-ambiguous understanding for data representation and service.

-
The content validation of BUFR message would be a persistent work.

-
Conversion and mapping from data representation model to data management model should be implemented, such as merging the time derivatives of the elements or processing the delayed replication or nested delayed replication of elements.

-
The compatibility of the flexible data representing capability of BUFR and the relative stable data management and service schema should be considered.

-
During the dual transmission of BUFR and TAC, the merge of BUFR and TAC data should be considered.

(3)
CREX


There are insufficient motivations to process CREX data.  CREX is still not under consideration in the whole data processing chain in CMA.

7.1.2.11
Action taken and request by New Zealand MetService
Dr Weiqing Qu, BoM informed that New Zealand MetService converts TAC to BUFR for several Pacific Island countries for migration to TDCF, and accordingly requested several new entries in the Common Code table C-12.
The meeting agreed the new entries for operational use as shown in the Annex to this paragraph.
7.1.2.12
Monitoring of TDCF Data Reception in RA III

Mr Waldenio Gambi Almenda, CPTEC presented briefly a scheme for BUFR data monitoring that was being built in Brazil along with some result for June 2013.
Brazil is helping migration to TDCF for centres in Region III by converting automatically TAC reports received at RTH Brasilia from Region III and inserting them on the GTS. RTH Brasilia uses a commercial package to automatically generate BUFR bulletins and also to convert TAC into BUFR built in its Message Switching System.

Brazil also is providing software for BUFR encoding/decoding at no cost with a limited support, and is willing to provide and host additional BUFR training workshops if there is demand and resources for that.

Mr Almeida expressed that at this moment a system to monitor and evaluate the amount of BUFR data received from GTS in South America is being assembled.  This system is needed to assure that data assimilation schemes will receive enough data if the current TAC data feeding schemes are replaced by “BUFR-only” ones.

Monitoring tools are two: BUFR decoding and visualization. The former was developed by CPTEC/INPE and the latter was a cooperative project between ECMWF, INPE/CPTEC and Météo-France.
Mr Almeida presented the result of monitoring and stated that Brazil has been converting all TAC data to BUFR and therefore unavailability in the monitoring result, which is shown in the Annex to this paragraph, must be investigated.
7.2
Migration to Table Driven Code Forms
The meeting noted that migration to TDCF was scheduled to complete by November 2014. It agreed the definition that migration will be complete when:
· WMO no longer maintains the World Weather Watch Traditional Alphanumeric Codes (but OPMET codes will be maintained as long as ICAO requires them)

· all centres using information that is exchanged on the GTS Main Telecommunications Network can operate based on the TDCF information flow

· no National Centre is required to produce information in TAC for the purpose of GTS exchange.

After considering the progress made with migration to date, IPET-DRMM decided that the following actions would assist migration to complete:
· IPET-DRMM to ensure that there are BUFR templates to support all information that is currently exchanged on the GTS in TAC

· recommend that sequences undergoing validation are used in preference to creating additional sequences – but that these should be included as a sequence of individual elements rather than as a sequence with a single identifier

· IPET-DRMM implement a mechanism for users to report errors in sequences so that IPET-DRMM can respond in a timely manner

· IPET-DRMM request HMEI to contact radiosonde manufacturers suggesting that they send sample TDCF output from their systems to IPET-DRMM (Kats) for validation

· TDCF regional coordinators should coach WMO Members in their regions that do not yet consider themselves to be able to handle TDCF on the options available, including investigation of whether tools already in use by the Member could assist with migration.

· the Secretariat should publish reference implementations of utilities to read and write TDCF, including those that use a clear output format for user-readable presentation of the information  in a BUFR message.
Centres, including the UK, were ready to announce that they were in a position to cease distribution of TAC versions of some synoptic bulletins.
8.
MANUAL ON CODES

8.1
Adoption of amendments between IPET-DRMM meetings

The Secretariat explained background of the proposal on the new practice for adoption during intersessional period of the IPET-DRMM.

In accordance with introduction of the new procedure for adoption of amendments between CBS sessions in 2009 (Resolution 7 (EC-LXI)) and routine use of the fast-track procedure twice a year, there has been an increasing demand on proposing and approving proposals during an intersessional period of IPET-DRMM.

Proposal and approval during intersessional period have to be made in principle by email. It therefore should be noted that there is a potential risk behind using email, even if email has been a reliable tool.  Recipients may not access the email due to mission or vacation for days or weeks.

Draft recommendations, which are developed by IPET-DRMM, are approved in most cases implicitly by the chair of OPAG-ISS, the president of CBS, PRs of WMO Members or the focal points for codes and data representation matters.

With respect to the circular letter to PRs and the email to focal points on a draft recommendation, two months are set aside for reducing the risk.  However, such a special arrangement cannot be made for others practically.

Instead, it is implicitly requested that a draft recommendation by IPET-DRMM is trustworthy enough, only which makes the implicit approval possible.

Proposals at meetings are in fact reviewed thoroughly by experts, which is no problem. On the other hand, at times vigorous discussion is not made or there is no response on proposals during intersessional periods, which may make a judge difficult on whether a consensus was reached or not.

The Secretariat stated the practice was internal one to be used by the team, and there would be some flexibility which would basically depend on the decision by the chair of the team.

The Secretariat emphasized that this procedure should be separated from tools to assist the approval process and also emphasized importance of explicit approval by the IPET-DRMM.
Ms Sibylle Krebber, DWD suggested that the use of a common form for the submission of proposals would help with the efficiency of the evaluation process.  Ms Zhao Fang, CMA and Mr Jeffrey Ator, NOAA supported the idea.  The team seemed to reach a consensus on Ms Krebber's suggestion.
The meeting agreed the practice without correction.
8.2
Automating distribution of the WMO Manual on Codes

Ms Sibylle Krebber, DWD proposed comprehensive proposals to electronic publication of the Manual on Codes, in particular, TDCF tables.
An important first step toward the automation of international data exchange processes was achieved by distributing the Manual on Codes in XML.  Nevertheless, a number of organisational and technical shortcomings currently prevent or impair fully automatic usage of the Manual on Codes.  Many of these shortcomings could be overcome rather easily. This would dramatically simplify the implementation of software and processes that rely on the Manual on Codes, reducing work-loads for all local weather services.
The meeting reviewed the proposals one by one.  The conclusion is shown in the Annex to this paragraph.
8.3
Issue Tracking of amendments of Manual on Codes

Ms Jitsuko Hasegawa, JMA presented the tracking system established by her and Dr Eizi Toyoda, JMA.
Ms Hasegawa explained difficulties, by which they established the system.
1)
Proposals of Manual on Codes amendments submitted through several channels are not tracked in a centralized issue tracking system.
2)
Validation status document submitted to ET meetings are updated only at the meetings (once a year maximum) and do not reflect real-time status, and does not include proposals submitted through email discussions.

3)
No archive/log of ET discussion

4)
ET discussions and decisions are not trackable.  Google Group mailing list is partly improving the situation, but not all the communication is posted and archived in the mailing list, especially the process of Manual amendments approval.

5)
No centralized database that includes all the proposals and is accessible on a real-time basis.
6)
Non-operational code documents are updated only twice a year, and some of the proposals are not included.
The meeting thanked Ms Hasegawa and Dr Toyoda for their efforts taken to establish the system. 
After considerable discussion, the team concurred that a tool should be set up somewhere by WMO, which needs to fit to the procedure.

8.4
Web accessible registries for TDCF

The Task Team on Aviation XML (TT-AvXML) was formed to create a new standard for the Aviation Operational Meteorological Data (OPMET) in agreement with the requirements provided by ICAO. One of the main requirements was to produce an XML schema suitable for operational data exchange and to harmonise the schema with the relevant ISO “Geographic information” standards (ISO/TC211) to ensure interoperability with other components of the new Air Traffic Management System.
TT-AvXML has produced the second Release Candidate (RC2) of the schemas for METAR, TAF and SIGMET (AvXML RC2 http://wis.wmo.int/page=AvXML-1.0RC2). In this release code tables from WMO No. 306 required to support the exchange of aviation OPMET data are published as web-accessible resources.  Each code-table and code is assigned a globally unique identifier (HTTP URI) within the WMO Codes Registry which is set to be deployed at http://codes.wmo.int.  However, at the time of publishing AvXML 1.0 RC2 only a BETA deployment is available at http://test.wmocodes.info.
With the aim of linking the physical quantities common to the BUFR and GRIB codes a register has been created defining the names for the physical quantities used OPMET messages METAR/TAF/SIGMET which are represented in XML format according to the schemas published in the AvXML. The corresponding registries for BUFR Table B and GRIB Code table 4.2 have been created and hierarchically connected to the common physical quantities register for which there is not any code table at the moment and a new Common Code table C-15 is required.
As an example the BUFR table B entry 0 12 003 dewpoint temperature is represented with the URI: http://test.wmocodes.info/bufr4/b/12/_003 and provides a link to http://test.wmocodes.info/common/c-15/me/dewPointTemperature which is the URI used in the AvXML schemas to represent the dewPointTemperature.
Dr Enrico Fucile, ECMWF and Mr Jeremy Tandy, UKMO explained the Web accessible registries for TDCF by teleconference.
Dr Fucile emphasized that even if an inconsistency exists between version number shown in the message and table used, web registry could solve the problem.
Mr Yves Pelletier, MSC asked applicability of this approach to BUFR edition 5.  Mr Tandy said every things published in edition 4 will have different identifier with "BUFR5".

The meeting noted advantages of the web registry. The chair concluded that majority of the team preferred to invest efforts in pursuing the idea of web registry.
The chair asked participants if Common Code table C-15, which was requested by the IPET-MDI (now MDRD), is needed. The meeting agreed to create the C-15, which is necessary for aviation XML.

9.
WMO STANDARD DATA DESIGNATORS

9.1
Assigning abbreviated header lines

Abbreviated Heading Lines (AHL) are used to describe information exchanged on the GTS.  Originally designed for routing messages, they are now also used to define standard filenames for files exchanged on the GTS.
Key to the AHL is the “T1T2A1A2” group.  The contents are defined in the Manual on the GTS (WMO No. 386)) in Attachment II-5.  Critically, T1 was originally used to indicate the type of information (for example S indicated surface synoptic observations in TAC), but later its use was extended to include information on the format of the information (for example "I" indicates information in BUFR).  As the number of potential types of information expands (for example there is a requirement to exchange information on space weather using the WIS), and the number of formats increases (for example the use of XML for hydrological information), the method used for assigning AHLs will break down.
Message and file switch systems use the AHL (or AHL component of the file name) to identify where the information has to be sent. Using the pattern of the AHL (or file name) allows for efficient switching without having to open the file or message to identify its content.  Although the contents of a file or message are supposed to be defined in Volume C1, this is not consistently updated and so cannot be relied on, so the systems have not been designed to use an index system for performing the switching.
The current definitions of T1T2A1A2 combine information about the information content and the format of the container for that information.  Migration to TDCF provides an opportunity to modify the current practices in assigning AHLs.
The WMO Secretariat invited the meeting to discuss the following issue.
1)
IPET-DRMM has to decide how it will develop an updated means of assigning AHLs (or their equivalent) that provides an indication of the information contained within a message or file.

2)
IPET-DRMM may wish to designate a lead expert on this topic and task them to liaise with other members of IPET-DRMM and ET-WISC to create a revised approach to AHL for consideration at CBS-Ext. (14) so that the broader range of information to be exchanged under WIGOS can be supported.

In consideration of time available for this issue, the chair invited interested experts to discuss this issue without setting up a specific team.  Experts from Australia, Brazil, Canada, Japan, Kenya, Russia, Tanzania, EUMETSAT and HMEI were interested in the task.
9.2
Abbreviated Heading Lines

Dr Eizi Toyoda, JMA summarized and analyzed the discussion made so far on WMO Standard Data Designators.
CAP warning, aviation XML, Water XML, XML required for GFCS and NetCDF are considered as new data formats.

The CBS Expert Team on WIS-GTS Communication Techniques and Structure (ET-CTS) discussed the issue in 2010, which is extracted below.
The participants noted that there was requirement to exchange CAP messages in xml through the GTS with a GTS header. The meeting agreed that CAP should be handled as not AN but binary message by Message Switching and The T1 value of the header could be “X”, which was used for regional GRID, but is no longer used. Furthermore the meeting suggested that it could be desirable to exchange CAP as a file with the WMO filename convention.
The CBS-Ext. (10) recommended the extension for XML files as ".xml".
Dr Toyoda summarized as follows the reasons for changing AHL design and differentiating XML from TAC.
Reasoning for changing AHL design

-
T1=X (or any character) is overly constraining.
-
Original purpose of the header is to switch messages according to their content.

(TDCF brought the exception of using T1 as a format identifier)

-
It is needed to return to the situation that the header describes the content.
Reasoning for differentiating XML from TAC

-
Manual on the GTS says CCITT IA2, lines no longer than 69 letters, and therefore, there are:

· many links and MSS that are not 8-bit clean.

· some circuits that drop letters like <> and fold lines.

Dr Toyoda made some proposals as shown in the Annex to this paragraph for the case that XML data will be exchanged as bulletins, and emphasized that special attention needs to be paid to the usage and its change of T1=S, U and C, which are currently used for surface synoptic, upper-air and climate data in traditional alphanumeric codes.
Considerable discussions were made on relationship between or role of T1 and T2 in AHL.  The chair was obliged to close this complicated discussion so that the team will discuss this offline after the meeting in view of time available for the meeting.

10.
TASKS AND STRUCTURE OF IPET-DRMM

10.1
Tasks of IPET-DRMM

The Secretariat introduced the latest list of tasks of the IPET-DRMM, which was established by the 15th session of the Commission for Basic Systems (CBS-15), Jakarta, Indonesia, 10–15 September 2012.

On 27 February 2013, the teleconference of the Implementation Coordination Team on Information Systems and Services (ICT-ISS) took place.  It agreed that the task of GTS abbreviated heading issue should be passed to the IPET-DRMM.

The meeting noted the background and understood the additional task, which is shown in the Annex to this paragraph in red.

10.2
Task Teams of IPET-DRMM

The CBS-15 agreed that task teams could be established between CBS sessions.

5.2.3
The Commission also agreed that task teams may be established, as required, within each of the OPAGs to address specific tasks included in its work plan. These task teams could include experts in any of the CBS expert teams. Between sessions, OPAG chairs can propose the formation and terms of reference of these teams for the president to endorse.

Under the agreement, three task teams have been established within the IPET-DRMM.  The lists of members and tasks are shown on the WMO Web site at:

 
http://www.wmo.int/pages/prog/www/CBS/Lists_WorkGroups/CBS/opag%20iss
The Secretariat explained significance of establishing the proposed new Task Team.
Amendments to aeronautical codes in the Manual on Codes (WMO No. 306) have been developed by ICAO basically in compliance with the ICAO Annex 3 (equivalent to the WMO Technical Regulations, Volume II (WMO No. 49)).

The IPET-DRC (replaced by the IPET-DRMM) has reviewed and adjusted, when needed, the proposed amendments to the Manual on Codes at its meetings.  After the meeting of IPET-DRC, however, amendments to the Manual on Codes are likely to be modified again to incorporate changes to an Amendment to ICAO Annex 3 during process for approval at ICAO side.
This is because WMO has to start its formalities for the synchronized implementation before ICAO can decide and fix the Amendment to ICAO Annex 3.

To meet the requirements for the synchronized implementation, there is no other choice but to review the modified amendments to the Manual on Codes during intersessional period of IPET-DRMM.

Email has been a convenient tool for communication, but there are technical problems that email may not be reachable to a destination due to security reason, for example, and difficulty that recipients are not accessible due to mission or leave.  It in some cases may make consensus of the IPET-DRMM difficult.

The meeting reviewed the tasks of the proposed new Task Team to cope with above issues and concurred on establishing the Task Team, tasks of which are shown in the Annex to this paragraph.
The meeting also agreed the name of the Task Team, i.e. the Task Team on Aviation Coding Issues (TT-AvCI), which was proposed by ICAO.  Mr Richard Weedon, UKMO, Dr Eiji Toyoda, JMA and Mr Marian Majan, HMEI expressed their willingness to be members of the Task Team.
11.
COLLABORATION WITH OTHER ORGANIZATIONS AND TECHNICAL BODIES

11.1
Collaborative implementation of amendments to aeronautical codes

The sixty-first session of the Executive Council (Geneva, June 2009) approved a new procedure for adoption of amendments between CBS sessions (Resolution 7 (EC-LXI)), which was with effect from 1 July 2009.  This new procedure has brought a great flexibility on amending the Manual on Codes, in particular for aeronautical codes that require collaborative implementation with ICAO.

The sixty-second session of the EC (Geneva, June 2010) invited the CBS to ensure that the amendments implemented under the procedure for adoption of amendments between CBS sessions are "limited to those that do not create an additional financial burden on Members nor pose operational problems" as extracted below.

3.5.2.1
...


The Council invited the CBS to consider extending this procedure for adoption of amendments between CBS sessions to other Manuals, such as the Manual on the GDPFS and the Manual on GTS, ensuring that the amendments implemented under this procedure are limited to those that do not create an additional financial burden on Members nor pose operational problems.

The Secretariat emphasized the risk of the current practice above, in particular for synchronized implementation of amendments to aeronautical codes.

Amendments to the Manual on Codes, which are consequential to an Amendment to ICAO Annex 3 (equivalent to the WMO Technical Regulations, Volume II (WMO No. 49)), are in many cases those stated in the paragraph 3.5.2.1 above, that is, create an additional financial burden on Members or pose operational problems.

However, in the most cases the WMO Members and the ICAO Contracting States overlap each other.  If the content of an Amendment(s) to ICAO Annex 3 as well as its date of implementation is approved by ICAO, it means implicitly that WMO Members have approved them through consultation within their countries or territories.

Accordingly, it could be understood that WMO can take the procedure for adoption of amendments between CBS sessions without taking high risks with respect to amendments to the Manual on Codes consequential to an Amendment(s) to ICAO Annex 3.

The same approach should be applied to amendments to the Manuals on GTS and WIS consequential to the Annex 3, if any.

The Secretariat explained that the Draft Recommendation to CBS session is necessary to request WMO Executive Council to change their decision, which is shown in the Annex to this paragraph.
It was confirmed that the proposed Task Team on Aviation Coding Issues (TT-AvCI) will be responsible for finalizing amendments to the aeronautical codes drafted by ICAO.

The meeting agreed the Draft Recommendation without corrections.

11.2
Definition of Internet Media Types for WMO data (Doc. 12 of ET-WISC)

The CBS Expert Team on WIS Centres (ET-WISC), which meeting was scheduled shortly after this meeting, requested the team to comment the two issues (agenda items 11.2 and 11.3) relevant to the WMO data designators (AHL).
The first one is to define media types for all WMO data formats, and register them according to the procedure defined in RFC4288.
The Secretariat expressed the comments by this meeting will be submitted to the meeting of ET-WISC for their discussion.

The document submitted by ECMWF says that the WIS will make more on more use of Internet protocols, in particular the Hypertext Transfer Protocol (HTTP).  This is already the case when GISCs and DCPCs provide download facilities directly for their WIS portals.

The HTTP protocol specifies that, when returning the content of a resource (e.g. a file) following a GET or POST operation, the Content-Type HTTP header of the reply must specify the “Internet media type” of said resource (also previously known as MIME type).

The concept of media type was introduced by RFC2046, and a typical name is a string in the shape type/subtype.  Common types are:

· text/plain for plain text,

· text/html for HTML pages,

· image/png for PNG images,

· application/pdf for PDF documents,

· …

One of the main usages of these content types is to tell a web browser how to handle the downloaded data, e.g. show it in a new browser window, download it to disk, or start an external application (for example start acrobat reader when downloading a PDF document).

A typical web server provides with GRIB and BUFR using the content type application/octet-stream, which is the default for unknown binary data.  One can configure a web server to return, for example, application/x-grib and application/x-bufr for GRIB and BUFR data respectively, allowing the user to specify which application to start when downloading such data, for example an application able to plot GRIB fields.

With the development of more and more web-based services, such as OGC compliant services, the use of media types will become more wide spread.

The NetCDF community already uses application/netcdf and application/x-netcdf as media types.  ECMWF serves its data using the media types application/x-grib and application/x-bufr.

The x- prefix was a way to defined non-standard media types, but this practice has been deprecated by RFC6648, and a procedure to register new media types is outlined by RFC4288.

RFC4288 would recommend media types such as application/vnd.wmo.grib, with vnd meaning “vendor”.  The standard also makes a subtle difference between “media type” and “encoding”, so the work of the IPET-DRMM to encode BUFR data in other format such as XML must be considered carefully.
The meeting agreed that files containing Traditional Alphanumeric Codes should be handled as standard text files, which is an existing practice.
In conclusion, the meeting recommended not all WMO formats are needed to be registered, just for GRIB, BUFR and CREX.
11.3
Proposed extension to the WMO file naming convention (Doc. 13 of ET-WISC)

In addition to the agenda item 11.2, ECMWF also requested the team to discuss the issue of extension to the WMO file name convention, which will be also discussed by the meeting of ET-WISC.

The WMO file name convention states that files to be exchanged need to be named according to the following pattern:

pflag_productidentifier_oflag_originator_yyyyMMddhhmmss[_freeformat].type[.compression]
The current version of the WMO file naming convention defines the following list of valid extensions (field type):
	Type
	Meaning

	met
	The file is a metadata file pair which describes the content and format of the corresponding information file with the same name

	tif
	TIFF file

	gif
	GIF file

	png
	PNG file

	ps
	Postscript file

	mpg
	MPEG file

	jpg
	JPEG file

	txt
	text file

	htm
	HTML file

	bin
	a file containing data encoded in a WMO binary code form such as GRIB or BUFR

	doc
	a Microsoft Word file

	wpd
	a Corel WordPerfect file

	hdf
	HDF file

	nc
	NetCDF file

	pdf
	Portable Document Format file

	xml
	XML format files (data or metadata)


All extensions are limited to 3 characters, certainly for compatibilities with earlier versions of Microsoft Windows. But this requirement does not hold as the first part of the file names is longer than the maximum of 8 characters required by said versions, and that the additional compression flag is also not allowed.

The extension .bin must be used for “a file containing data encoded in a WMO binary code form such as GRIB or BUFR”. This extension does not carry enough information for the end user, and does not allow distinguishing between GRIB and BUFR, which is required in order to process the data. Furthermore, the term “binary” is too generic, and most of the other formats, such as image formats or NetCDF as also binary formats.

It was noted that this limit of 3 characters for the type was not present in the Manual on the GTS (WMO No. 386), but merely implied by the table.

It should also be noted that the new extension for Microsoft Word document is .docx (as is this document).
The Secretariat invited to discuss also the "accepted compression values" in the Table 4.4 in the Manual on the GTS to reflect xml compression.
The meeting agreed with encouraging use of ".grib" and ".bufr", keeping ".bin" type in the table.  It also agreed with the four character extensions of type values. The meeting noted that ".exi" will reflect XML compression.
11.4
National Climate monitoring products

Dr Andrew Watkins, BoM, representative of Commission for Climatology (CCl), explained the National Climate Monitoring Product (NCMP) by teleconference with support from Dr John Kennedy, chair of the CCl Task Team on NCMP, UKMO.
NCMP is a simple summary of the recent climate of a country.  For example, the monthly mean temperature of the United States.  In those countries that routinely produce NCMPs, they form a focus for public discussion and understanding of climate change and climate variability.
Every year, global summaries are produced to put global, regional and national climate of the past 12 months into context.  This includes the WMO Statement on the Status of the Global Climate and the Bulletin of the American Meteorological Society’s annual State of the Climate publication.
Through the production of these summaries, it has become abundantly clear that there is currently no global standard set of country-scale to regional-scale monitoring products, produced with standard techniques using standard reference periods.
The role of the NCMP is to encourage a set of standard products that are relatively easy to produce and are supported by WMO recommendations and processes. It is envisaged that this will significantly increase the production of country and regional assessments, and enable direct comparative assessments of climate changes and variability, and hence put climate impacts into a clearer context.
The TT-NCMP has selected a short list of six NCMPs, which are shown in the Annex to this paragraph, and is writing detailed guidance for their production and dissemination.  By focusing on a short list and providing tools for their production, it will allow countries with limited resources for climate monitoring to deploy them more efficiently.  By ensuring consistency, the products will be easily incorporated into regional and global climate summaries such as the annual Statement on the Status of the Global Climate produced by WMO and the State of the Climate report published in the Bulletin of the American Meteorological Society.
This will allow local authors to participate easily in global assessments.  By providing appropriate mechanisms for dissemination, the information will be widely available while the events are still fresh in people’s minds.
Dr Watkins asked advice on how it might be best to communicate the NCMPs, both into central repositories such as WMO, and distributed back into the National Meteorological and Hydrological Services (NMHSs), through the creation of codes for near-real-time transmission of NCMPs.

Discussion concentrated on what was the appropriate format to be used.  It was pointed out that journalists were assumed as the end users.

The chair briefed the outcome from the Expert Team on Assessment of Data Representation Systems (ET-ADRS) in 2008, which was inter-commission initiative.  The team did swot analysis to review the applicability of formats, such as BUFR, GRIB, NetCDF, HDF, ASN.1 , XML, Common Alerting Protocol (CAP).  According to the outcome, the stakeholders, such as journalists, will be better served not with BUFR.
The Secretariat said BUFR could be used primarily within WWW community for operational meteorology.  Journalists were moving rapidly into using XML.

The chair concluded that opportunity should be kept open to different users, and agreed that the team could show CCl how to represent the data in BUFR.  The Secretariat informed Dr Watkins of one example on XML development, which was being done by TT-AvXML.  It could make one format to the other easily.
Dr Watkins appreciated the offer on the BUFR and XML solution.
11.5
Documentation of XML standards

There is an increasing demand to use XML-based data representations to exchange information. WMO has been strongly associated with the development of XML data exchange standards for aviation meteorology, hydrology and climate. The formal definitions of these standards must be recorded in a readily-accessible location.  The XML standards that define how XML should be applied to implement specific exchange standards are known as application schemas.

In addition to those standards that WMO has played a leadership role in developing, there are other standards, such as CAP, that WMO Members use, but over which WMO has no control.
The Secretariat invited to review the proposals below.

(1) 
Documentation of XML-based standards

· 
Those XML application schemas and supporting code lists that have been defined by WMO should be recorded in the Manual on Codes in a new Volume I.3.

· 
Code lists that are common to the Table Driven Code Forms and to XML-based representations will be recorded in Volume I.2 of the Manual on Codes.

(2)
Identification of XML-based standards

· 
Application schemas that are controlled by WMO should be assigned “FM” numbers.

· 
FM numbers for XML application schemas will be in the range FM 200 to FM 299.

The meeting agreed the proposals.
12.     CLOSURE OF THE MEETING

The Meeting was closed at 17:00 on Friday 5 July 2013, noting Dr Elliott had led the meeting with diplomacy and efficiency.
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· ANNEX TO PARAGRAPH 2.1.1 [validation]
Add new entries to Code tble 4.10:
12
Confidence index (see Note 4)
13
Quality indicator (see Note 5 and Code table 4.244)

Editorial note: the new entry 12 is also used in the Paragraph 2.2.5.

Add new notes to Code tble 4.10:
(4)
The original data value is a non-dimensional number from 0 to 1, where 0 indicates no confidence and 1 indicates maximal confidence.

(5)
The original data value is defined by Code table 4.244.

New Code table 4.244:
Quality indicator
Code
figure
        Meaning

 0

No quality information available

 1
Failed
 2 
Passed
·  ANNEX TO PARAGRAPH 2.2.1 [validation]
Note: For most templates, details of the packing process are described in regulation 92.9.4
	Data Representation Template 5.42 - Grid point and spectral data - CCSDS recommended lossless compression. 

	Octet No.
	Contents

	12 – 15
	Reference value (R) (IEEE 32-bit floating-point value)

	16 – 17
	Binary scale factor (E)

	18 – 19 
	Decimal scale factor (D)

	20
	Number of bits required to hold the resulting scaled and referenced data values (see Note 1)

	21
	Type of original field values (see Code Table 5.1)

	22
	compression scheme version number of CCSDS 121.0-B recommended standard blue book (currently 2)  (see Note 3)

	23
	compression options mask  (see Note 3)

	24
	compression input/output bits per pixel  (see Note 3)

	25 – 26
	compression input/output pixels per block  (see Note 3)

	27 – 28
	compression input/output pixels per scan line  (see Note 3)          

	29 – 36
	length of the uncompressed grib message in octets 

	37 – 40
	size of uncompressed data  in octets


Notes: 
(1)

The intent of this template is to scale the grid point data to obtain the desired precision, if appropriate, and then subtract out reference value from the scaled field as is done using Data Representation Template 5.0.  After this, the resulting grid point field can be treated as a grayscale image and is then encoded into the CCSDS recommended standard for lossless data compression code stream format. To unpack the data field, the CCSDS recommended standard for lossless data compression code stream is decoded back into an image, and the original field is obtained from the image data as described in regulation 92.9.4 Note (4).
(2)

The Consultative Committee for Space Data Systems (CCSDS) recommended standard for lossless data compression is the standard used by space agencies for the compression of scientific data transmitted from satellites and other space instruments. CCSDS recommended standard for lossless data compression is a very fast predictive compression algorithm based on the extended-Rice algorithm. It uses Golomb-Rice codes for entropy coding. The sequence of prediction errors is divided into blocks. Each block is compressed using a two-pass algorithm. In the first pass the best coding method for the whole block is determined. In the second pass, output of the marker of the selected coding method as a side information is done along with prediction errors encoded.

The coding methods include:
Golomb-Rice codes of a chosen rank
Unary code for transformed pairs of prediction errors
Fixed-length natural binary code if the block is found to be incompressible
Signaling to the decoder empty block if all prediction errors are zeroes


(3)

 Consultative Committee for Space Data Systems: Lossless Data Compression. 
CCSDS Recommendation for Space Data System Standards, 
CCSDS 121.0-B-2, Blue Book, May 2012. 
	 Data Template 7.42 - Grid point and spectral data - CCSDS recommended lossless compression. 

	Octet No.
	Contents

	6 - nn
	CCSDS recommended standard for lossless data compression code stream


Code table 5.0 – Data representation template number

	Octet No.
	Contents

	42
	Grid point and spectral data - CCSDS recommended lossless compression.


· ANNEX TO PARAGRAPH 2.2.2 [further discussion]
For reference:

Code table 4.0 – Product definition template number

	Octet No.
	Contents

	55
	Spatio-temporal changing tiles at a horizontal level or in a horizontal layer at a point in time.

	56
	Individual ensemble forecast, control and perturbed, at a horizontal level or in a horizontal layer at a point in time for spatio-temporal changing tile parameters.


Templates:

	Product definition template 4.55 -   Spatio-temporal changing tiles at a horizontal level or horizontal layer at a point in time

	Octet No.
	Contents

	10
	Parameter category (see Code table 4.1)

	11
	Parameter number (see Code table 4.2)

	12
	Tile classification (see Code table 4.242)

	13
	Number of used Tiles (NUT) (see Note 2, 3)

	14
	Identification number of Tile (ITN ={1,…, NUT}) (see Note 2)

	15
	Number of used Tile attributes (NAT) (see Note 2)

	16
	Identification number of Tile attribute (IAN ={1,…, NAT}) (see Note 2)

	17
	Attribute of Tile (see Code Table 4.241)

	18
	Type of generating process (see Code table 4.3)

	19
	Background generating process identifier (defined by originating centre)

	20
	Analysis or forecast generating process identifier (defined by originating centre)

	21 – 22
	Hours of observational data cut-off after reference time (see Note)

	23
	Minutes of observational data cut-off after reference time

	24
	Indicator of unit of time range (see Code table 4.4)

	25 – 28
	Forecast time in units defined by octet 20

	29
	Type of first fixed surface (see Code table 4.5)

	30
	Scale factor of first fixed surface

	31 – 34
	Scaled value of first fixed surface

	35
	Type of second fixed surface (see Code table 4.5)

	36
	Scale factor of second fixed surface

	37 – 40
	Scaled value of second fixed surface


Notes:

(1)

Hours greater than 65534 will be coded as 65534.

(2)
The number of used Tiles (NAT) is the number of used different tiles, defining the cover structure of a point. As these tiles do have a number of different tile attributes (NAT) (e.g. snow-free, snow-covered,…), there are NAT*NUT identification numbers ( ITN, IAN )  with the following meaning: 

1,1

First main (dominating) tile – first attribute (e.g. snow-free)

2,1

Second main tile – first attribute (e.g. snow-free)

…

… 

NUT,1

NUT main tile – first attribute (e.g. snow-free)

1,2

First main tile – second attribute (e.g. snow-covered)

2,2

Second main tile – second attribute (e.g. snow-covered)

…

….

NUT,2 

NUT main tile – second attribute (e.g. snow-covered)

…

1,NAT    
First main tile – NAT attribute
…

…

NUT,NAT
NUT main tile – NAT attribute
A single tile index (ITN,IAN) with code value ITN (1,…,NUT) and attribute identification IAN (1,…,NAT) is represented in the template. The NAT*NUT partitions are linked by the normalisation formula stating that the sum of all the NAT*NUT partitions must be equal to a normalisation term (N=1 for fractions and N=100 for percentage) on each point of the grid.

To get the tile identification numbers of tile (ITN,IAN) of each grid point, a field “land use class” has to be provided; to get the corresponding fractions use the parameter “land use fraction”. 

	Product definition template 4.56 -   Individual ensemble forecast, control and perturbed, at a horizontal level or in a horizontal layer at a point in time for spatio-temporal changing tile parameters.

	Octet No.
	Contents

	10
	Parameter category (see Code table 4.1)

	11
	Parameter number (see Code table 4.2)

	12
	Tile classification (see Code table 4.242)

	13
	Number of used Tiles (NUT) (see Note 2, 3)

	14
	Identification number of Tile (ITN ={1,…, NUT}) (see Note 2)

	15
	Number of used Tile attributes (NAT) (see Note 2)

	16
	Identification number of Tile attribute (IAN ={1,…, NAT}) (see Note 2)

	17
	Attribute of Tile (see Code Table 4.241)

	18
	Type of generating process (see Code table 4.3)

	19
	Background generating process identifier (defined by originating centre)

	20
	Analysis or forecast generating process identifier (defined by originating centre)

	21 – 22
	Hours of observational data cut-off after reference time (see Note)

	23
	Minutes of observational data cut-off after reference time

	24
	Indicator of unit of time range (see Code table 4.4)

	25 – 28
	Forecast time in units defined by octet 20

	29
	Type of first fixed surface (see Code table 4.5)

	30
	Scale factor of first fixed surface

	31 – 34
	Scaled value of first fixed surface

	35
	Type of second fixed surface (see Code table 4.5)

	36
	Scale factor of second fixed surface

	37 – 40
	Scaled value of second fixed surface

	41
	Perturbation number

	42
	Number of forecasts in ensemble


Notes:

(1)
Hours greater than 65534 will be coded as 65534.

(2)
The number of used Tiles (NAT) is the number of used different tiles, defining the cover structure of a point. As these tiles do have a number of different tile attributes (NAT) (e.g. snow-free, snow-covered,…), there are NAT*NUT identification numbers ( ITN, IAN )  with the following meaning: 

1,1

First main (dominating) tile – first attribute (e.g. snow-free)

2,1

Second main tile – first attribute

…

… 

NUT,1

NUT main tile – first attribute

1,2

First main tile – second attribute (e.g. snow-covered)

2,2

Second main tile – second attribute

…

….

NUT,2 

NUT main tile – second attribute

…

…

1,NAT    
First main tile – NAT attribute
…

…

NUT,NAT
NUT main tile – NAT attribute
A single tile index (ITN,IAN) with code value ITN (1,…,NUT) and attribute identification IAN (1,…,NAT) is represented in the template. The NAT*NUT partitions are linked by the normalisation formula stating that the sum of all the NAT*NUT partitions must be equal to a normalisation term (N=1 for fractions and N=100 for percentage) on each point of the grid.

To get the tile identification numbers of tile (ITN,IAN) of each grid point, a field “land use class” has to be provided; to get the corresponding fractions use the parameter “land use fraction”. 

Code table 4.2 – Parameter number by product discipline and parameter category

Product discipline 2 - Land surface products, parameter category 0: vegetation/biomass

	Number
	Parameter
	Units

	33
	Tile class
	Code table 4.243

	34
	Tile fraction
	Proportion

	35
	Tile percentage
	%


	Code table 4.241– Tile attributes



	Code
	Meaning

	0
	Undefined

	1
	Unmodified

	2
	Snow-covered

	3
	Flooded

	4
	Sea ice covered

	5 - 191
	Reserved

	191 - 254
	Reserved for local use

	255
	Missing


	Code table 4.242– Tile classification



	Code
	Meaning

	0
	Reserved

	1
	Land use classes according to ESA-GLOBCOVER GCV2009

	2
	Land use classes according to European Commission - Global Land Cover Project GLC2000

	3 – 191
	Reserved

	192 - 254
	Reserved for local use

	255
	Missing


	Code table 4.243– Tile class 

	Code
	Meaning

	0
	Reserved

	1
	Evergreen broadleaved forest   

	2
	Deciduous broadleaved closed forest

	3
	Deciduous broadleaved open forest

	4
	Evergreen needle-leaf forest   

	5
	Deciduous needle-leaf forest

	6
	Mixed leaf trees            

	7
	Fresh water flooded trees

	8
	Saline water flooded trees

	9
	Mosaic tree / natural vegetation

	10
	Burnt tree cover

	11
	Evergreen shrubs closed-open

	12
	Deciduous shrubs closed-open

	13
	Herbaceous vegetation closed-open

	14
	Sparse herbaceous or grass 

	15
	Flooded shrubs or herbaceous

	16
	Cultivated & managed areas

	17
	Mosaic crop / tree / natural vegetation

	18
	Mosaic crop / shrub / grass

	19
	Bare areas                       

	20
	Water

	21
	Snow & ice 

	22
	Artificial surface  

	23
	Ocean
	

	24
	Irrigated croplands 
	

	25
	Rain fed croplands
	

	26
	Mosaic cropland (50-70%) - vegetation (20-50%)
	

	27
	Mosaic vegetation (50-70%) - cropland (20-50%)
	

	28
	Closed broadleaved evergreen forest
	

	29
	Closed needle-leaved evergreen forest
	

	30
	Open needle-leaved deciduous forest
	

	31
	Mixed broadleaved and needle-leaved forest
	

	32
	Mosaic shrubland (50-70%) - grassland (20-50%)
	

	33
	Mosaic grassland (50-70%) - shrubland (20-50%)
	

	34
	Closed to open shrubland
	

	35
	Sparse vegetation
	

	36
	Closed to open forest regularly flooded
	

	37
	Closed forest or shrubland permanently flooded
	

	38
	Closed to open grassland regularly flooded
	

	39
	Undefined   
	

	40 – 191
	Reserved
	

	192 - 254
	Reserved for local use
	

	255
	Missing
	


	
	GLC Global Class (according to LCCS terminology)

	
	Tree Cover, broadleaved, evergreen

LCCS >15% tree cover, tree height >3m

(Examples of sub-classes at regional level* :

 closed > 40% tree cove; open 15-40% tree cover)

	
	

	
	Tree Cover, broadleaved, deciduous, closed 

	
	Tree Cover, broadleaved, deciduous, open

(open 15-40% tree cover)

	
	Tree Cover, needle-leaved, evergreen

	
	Tree Cover, needle-leaved, deciduous

	
	Tree Cover, mixed leaf type

	
	Tree Cover, regularly flooded, fresh  water (& brackish)

	
	Tree Cover, regularly flooded, saline water,



 (daily variation of water level)

	
	Mosaic: 

Tree cover / Other natural vegetation 

	
	Tree Cover, burnt

	
	Shrub Cover, closed-open, evergreen

(Examples of sub-classes at reg. level *: (i) sparse tree layer)

	
	Shrub Cover, closed-open, deciduous 

(Examples of sub-classes at reg. level *: (i) sparse tree layer)

	
	Herbaceous Cover, closed-open 

(Examples of sub-classes at regional level *:

(i) natural, (ii) pasture, (iii) sparse trees or shrubs) 

	
	Sparse Herbaceous or sparse Shrub Cover

	
	Regularly flooded Shrub and/or Herbaceous Cover

	
	Cultivated and managed areas

(Examples of sub-classes at reg. level *: 

(i) terrestrial; (ii) aquatic (=flooded during cultivation),  and under terrestrial:  (iii) tree crop & shrubs (perennial),  (iv) herbaceous crops (annual), non-irrigated, (v) herbaceous crops (annual), irrigated)

	
	

	
	

	
	

	
	

	
	Mosaic: 

Cropland / Tree Cover / Other natural vegetation

	
	Mosaic: 

Cropland / Shrub or Grass Cover 

	
	Bare Areas

	
	Water Bodies (natural & artificial)

	
	Snow and Ice (natural & artificial)

	
	Artificial surfaces and associated areas


	Code table 4.243 – Land use class (according to ESA-GLOBCOVER GCV2009)



	Code
	Meaning

	0
	Reserved

	1
	Irrigated croplands

	2
	Rain fed croplands

	3
	Mosaic cropland (50-70%) - vegetation (20-50%)

	4
	Mosaic vegetation (50-70%) - cropland (20-50%)

	5
	Closed broadleaved evergreen forest

	6
	Closed broadleaved deciduous forest 

	7
	Open broadleaved deciduous forest

	8
	Closed needle-leaved evergreen forest

	9
	Open needle-leaved deciduous forest

	10
	Mixed broadleaved and needle-leaved forest

	11
	Mosaic shrubland (50-70%) - grassland (20-50%)

	12
	Mosaic grassland (50-70%) - shrubland (20-50%)

	13
	Closed to open shrubland

	14
	Closed to open herbaceous vegetation

	15
	Sparse vegetation

	16
	Closed to open forest regularly flooded

	17
	Closed forest or shrubland permanently flooded

	18
	Closed to open grassland regularly flooded

	19
	Artificial surfaces

	20
	Bare areas

	21
	Water bodies

	22
	Permanent snow and ice

	23
	Undefined   

	24 – 191
	Reserved

	192 - 254
	Reserved for local use

	255
	Missing


· ANNEX TO PARAGRAPH 2.2.3 [validation]
Add a template:

	Product definition template 4.57 - analysis or forecast at a horizontal level or in a horizontal layer at a point in time for atmospheric chemical constituents based on a distribution function

	Octet No.
	Contents

	10
	Parameter category (see Code table 4.1)

	11
	Parameter number (see Code table 4.2)

	12 – 13
	Atmospheric chemical constituent type (see Code table 4.230)

	14 – 15
	Number of mode (N) of distribution (see Note 2)

	16 – 17
	Mode number (l)

	18 – 19
	Type of distribution function (see Code table 4.240)

	20
	Number of following function parameters (Np), defined by type given in octet 18-19 (Type of distribution function)

	
	Repeat the following 5 octets for the number of function parameters (n=1,Np), if Np > 0

	(21 + 5(n-1)
	List of scale factor of fixed distribution function parameter (p1 – pNp)),  defined by type of distribution in octet 18-19 

	(22 + 5(n-1)) – (25 + 5(n-1))
	List of scaled value of fixed distribution function parameter (p1 – pNp)),  defined by type of distribution in octet 18-19 

	21+5Np
	Type of generating process (see Code table 4.3)

	22+5Np
	Background generating process identifier (defined by originating centre)

	23+5Np
	Analysis or forecast generating process identifier (defined by originating centre)

	24+5Np – 25+5Np
	Hours of observational data cut-off after reference time (see Note 1)

	26+5Np
	Minutes of observational data cut-off after reference time

	27+5Np
	Indicator of unit of time range (see Code table 4.4)

	28+5Np – 31+5Np
	Forecast time in units defined by octet 20

	32+5Np
	Type of first fixed surface (see Code table 4.5)

	33+5Np
	Scale factor of first fixed surface

	34+5Np – 37+5Np
	Scaled value of first fixed surface

	38+5Np
	Type of second fixed surface (see Code table 4.5)

	39+5Np
	Scale factor of second fixed surface

	40+5Np – 43+5Np
	Scaled value of second fixed surface


Notes:

(1)
Hours greater than 65534 will be coded as 65534.

(2)
If Number of mode (N) > 1, then between x*N fields with mode number l=1,…,N define the distribution function. x is the number of variable parameters in the distribution function.  

Add a new entry:
	Code table 4.0 – Product definition template number

	Code figure
	Meaning

	57
	Analysis or forecast at a horizontal level or in a horizontal layer at a point in time for atmospheric chemical constituents based on a distribution function


Add a new code table:
	Code table 4.240 – Type of distribution function

	Code figure
	Meaning

	0
	No specific distribution function given

	1
	Delta functions with spatially variable concentration and fixed diameters Dl (p1) in meter (see Note 1)

	2
	Delta functions with spatially variable concentration and fixed masses 

Ml (p1) in kg (see Note 2)

	3
	Gaussian (Normal)  distribution with spatially variable concentration and fixed mean diameter Dl (p1) and variance σ (p2) (see Note 3)

	4
	Gaussian (Normal)  distribution with spatially variable concentration, mean diameter and variance (see Note 4)

	5
	Log-normal distribution with spatially variable number density, mean diameter and variance (see Note 5)

	6
	Log-normal distribution with spatially variable number density, mean diameter and fixed variance σ (p1) (see Note 6)

	7
	Log-normal distribution with spatially variable number density and mass density and fixed variance σ (p1) and fixed particle density ρ (p2) (see Note 7)

	8 - 49151
	Reserved

	49152 – 65534
	Reserved for local use

	65535
	Missing


Notes: 

(1)
Bin-Model or delta function with N concentrations cl(r) in class (or mode) l. 
Concentration-density function:

[image: image2.png]



where 

N – number of modes in the distribution

δ  - delta-function

d  - diameter

Dl –diameter of mode l (p1)

 (2)
Bin-Model or delta function with N concentrations cl(r) in class (or mode) l. 
Concentration-density function:
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where 
N – number of modes in the distribution
δ  - delta-function
m  - mass
Ml –mass of mode l (p1)
 (3)
N-modal concentration-density function consisting of Gaussian-functions:
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where
N – number of modes in the distribution
d  - diameter
Dl –mean diameter of mode l (p1)
σl  - variance of mode l (p2)

with N fields of concentration cl(r).
(4)
N-modal concentration-density function consisting of Gaussian-functions:
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with 3N fields of concentration cl(r), variance σl(r) and mean diameter Dl(r).


(5)
N-modal log-normal-distribution for the number density:
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where 
d  - diameter

with 3N fields of number density nl(r), variance σl(r) and mean diameter Dl(r).
(6)
N-modal log-normal-distribution for the number density:
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where
σl  - variance of mode l (p1)

with 2N fields of number density nl(r) and mean diameter Dl(r). 


(7)
N-modal log-normal-distribution for the number density as in Note (6), but with a prescribed mass density ml(r), from which the diameter Dl(r) is calculated by:
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where
σl  
- variance of mode l (p1)
ρp,l 
- particle density (p2)

with 2N fields of number density nl(r)  and mass density ml(r).
· ANNEX TO PARAGRAPH 2.2.4 [to operational]
Add entries:

GRIB2 Code table 4.2
Discipline 0 (Meteorology), Category 0 (Temperature)
21

Apparent temperature






K
Note (x):
Apparent temperature is the perceived outdoor temperature, caused by a combination of phenomena, such as air temperature, relative humidity and wind speed.
Discipline 0 (Meteorology), Category 2 (Momentum)
36    
Amplitude function for Rossby wave envelope for meridional wind 

m s-1
Note (x):
This parameter is described in more detail by (a) Lee, S., and I.M. Held, 1993: Baroclinic wave packets in models and observations. J Atmos. Sci., 50, 1413-1428, (b) Chang, E.K.M., 1993: Downstream development of baroclinic waves as inferred from regression analysis. J. Atmos. Sci., 50, 2038-2053, (c) Archambault, H.M., D. Keyser, and L.F. Bosart, 2010: Relationships between large-scale regime transitions and major cool-season precipitation events in the northeastern United States. Mon Wea. Rev., 138, 3454-3473, and (d) Zimin, A.V., I. Szunyogh, B.R. Hung, and E. Orr, 2006: Extracting envelopes of nonzonally propagating Rossby wave packets. Mon. Wea. Review, 134, 1329-1333.
Discipline 0 (Meteorology), Category 17 (Electrodynamics)
0


Lightning strike density






m-2 s-1
Discipline 2 (Land surface), Category 4 (Fire weather products)
4


Fosberg index








Numeric

Note (x):
The Fosberg index denotes the potential influence of weather on a wildland fire.  It takes into account the combined effects of temperature, wind speed, relative humidity and precipitation.  Higher values indicate a higher potential impact.
· ANNEX TO PARAGRAPH 2.2.5 [to operational]
Add new entries:

GRIB2 Code tables 4.2
	Code Table 4.2

	Product
Discipline
	Parameter
Category
	Parameter
number
	Parameter
	Units

	10
	002
	010
	Zonal vector component of vertically integrated ice internal pressure
	Pa m

	10
	002
	011
	Meridional vector component of vertically integrated ice internal pressure
	Pa m

	10
	002
	012
	Compressive ice Strength
	N/m

	10
	191
	3
	Days since last observation
	Day

	0
	191
	3
	Days since last observation
	Day


Add new entries:

GRIB2 Code tables 4.3
Code table 4.3 – Type of generating process

	Code figure
	Meaning

	12
	Post-processed analysis

	13
	Post-processed forecast


Note:
Code figures 12 and 13 are intended in cases where code figures 0 and 2 may not be sufficient to indicate that significant post-processing has taken place on an initial analysis or forecast output.

Add new entries: [validation]

GRIB2 Code tables 4.10
Code table 4.10 – Type of statistical processing

	Code figure
	Meaning

	12
	Confidence index 


Note:
It is expected confidence will be a non-dimensional value from 0 to 1, where 0 indicates no confidence and 1 indicates maximal confidence. This may be used, for instance (but not exclusively), in cases where one wishes to show the horizontal distribution of confidence in analysed values of a given field.
Editorial note: the new entry 12 is also used in the Paragraph 2.1.1.

Delete the Note (4) in Table 4.5 and renumber the Note (5).

Amend number 9 in Product discipline 10, parameter category 2 of Table 4.2 and add a new note to the category:

9
Module of ice internal pressure*
Pa m

*
Ice internal pressure or stress (Pa m) is the integrated pressure across the vertical thickness of a layer of ice. It is produced when concentrated ice reacts to external forces such as wind and ocean currents.
· ANNEX TO PARAGRAPH 2.2.6 [validation]
Add new templates:
	Product definition template 4.60 – Individual ensemble reforecast, control and perturbed, at a horizontal level or in a horizontal layer at a point in time



	Octet No.
	Contents

	
	



10        

Parameter category (see Code table 4.1)


11        

Parameter number (see Code table 4.2) 


12        

Type of generating process (see Code table 4.3)


13        

Background generating process identifier (defined by originating centre)


14        

Analysis or forecast generating process identified


15-16   

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


17        

Minutes of observational data cutoff after reference time 


18        

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


19-22   

Forecast time in units defined by octet 18


23 


Type of first fixed surface (see Code table 4.5)


24 


Scale factor of first fixed surface


25–28 

Scaled value of first fixed surface


29 


Type of second fixed surface (see Code table 4.5)


30 


Scale factor of second fixed surface


31–34 

Scaled value of second fixed surface


35 


Type of ensemble forecast (see Code table 4.6)


36 


Perturbation number


37 


Number of forecasts in ensemble


38–39 

Year of model version date (see Note 2)


40 


Month of model version date


41 


Day of model version date

42 


Hour of model version date

43 


Minute of model version date

44 


Second of model version date
Notes:

(1)

Hours greater than 65534 will be coded as 65534.

(2)
This is the date to identify the model version that is used to generate the reforecast.
Product definition template 4.61 – Individual ensemble reforecast, control and perturbed, at a horizontal level or in a horizontal layer in a continuous or non-continuous time interval

	Octet No.
	Contents


10


Parameter category (see Code table 4.1)

11


Parameter number (see Code table 4.2)

12


Type of generating process (see Code table 4.3)

13


Background generating process identifier (defined by originating centre)

14


Forecast generating process identifier (defined by originating centre)

15-16

Hours after reference time of data cut-off (see Note 1)

17


Minutes after reference time of data cut-off

18


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

19-22

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

23


Type of first fixed surface (see Code table 4.5)

24


Scale factor of first fixed surface

25-28

Scaled value of first fixed surface

29


Type of second fixed surface (see Code table 4.5)

30


Scale factor of second fixed surface

31-34

Scaled value of second fixed surface

35


Type of ensemble forecast (see Code table 4.6)

36


Perturbation number

37


Number of forecasts in ensemble


38-39

Year of model version date (see Note 4)


40 

Month of model version date

41 

Day of model version date

42 

Hour of model version date

43 

Minute of model version date

44 

Second of model version date
45-46

Year of end of overall time interval

47


Month of end of overall time interval

48


Day of end of overall time interval

49


Hour of end of overall time interval

50


Minute of end of overall time interval

51


Second of end of overall time interval

52


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





to calculate the statistically- processed field

53-56

Total number of data values missing in statistical process

57-68

Specification of the outermost (or only) time range over which statistical





processing is done

57


Statistical process used to calculate the processed field from the field at 




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

58


Type of time increment between successive fields used in the statistical 




processing (see Code table 4.11)

59


Indicator of unit of time for time range over which statistical processing is





done (see Code table 4.4)

60-63

Length of the time range over which statistical processing is done, in units





defined by the previous octet

64


Indicator of unit of time for the increment between the successive fields 





used (see Code table 4.4)

65-68

Time increment between successive fields, in units defined by the previous 




octet (see Note 3)




69-nn

These octets are included only if n>1, where nn=56 + 12 x n

69-80

As octets 57 to 68, next innermost step of processing

81-nn

Additional time range specifications, included in accordance with the value 




of n. Contents as octets 57 to 68, repeated as necessary

Notes:

(1)
Hours greater than 65534 will be coded as 65534.

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

(3)
An increment of zero means that the statistical processing is the result of a continuous (or near continuous) process, not the processing of a number of discrete samples. Examples of such continuous processes are the temperatures measured by analogue maximum and minimum thermometers or thermographs, and the rainfall measured by a raingauge. The reference and forecast times are successively set to their initial values plus or minus the increment, as defined by the type of time increment (one of octets 51, 63, 75 ...). For all but the innermost (last) time range, the next inner range is then processed using these reference and forecast times as the initial reference and forecast time.

(4)
This is the date to identify the model version that is used to generate the reforecast.
Add new entries:
Code table 4.0

Code



Meaning

60
Individual ensemble reforecast, control and perturbed, at a horizontal level or in a horizontal layer at a point in time
61
Individual ensemble reforecast, control and perturbed, at a horizontal level or in a horizontal layer, in a continuous or non-continuous interval
· ANNEX TO PARAGRAPH 2.3.1
Requirements to GRIB edition 3:
(1)
GRIB is a format used for NWP purposes and must adopt algorithms for packing and unpacking of huge volumes of data minimising the processing time and the volume after compression.

(2)
Separation of metadata from data values must be always present also for multiple field messages. For data values it is intended the set of data for which packing and unpacking algorithms from requirement (a) are used. It must be possible for decoding software to list the content of the message without decoding the full data set. This is an important requirement due to the huge increase in the size of the data connected with the increase in resolution and number of repeated runs by the NWP production centres.

(3)
A template must be introduced to define the time characteristics of the product represented in the message or a mechanism with equivalent flexibility must be provided.

(4)
Ambiguities must be eliminated as much as possible.
a.
explaining the terms used in regulations and notes, 

b.
defining the numerical and algorithmic characteristics of the elements,

c.
providing best practices and examples for each regulation or note. 

(5)
Regulations and notes must be clearly understandable, unambiguous and thoroughly explained by examples.

(6)
The signedness of each element in the message, in the main body of the sections or in the templates must be explicitly expressed in the manual.

(7)
A machine readable version of the tables must be available in a format suitable to build automatically the decoding rules into the decoding software. Web registries are considered the optimal solution to satisfy this requirement.

(8)
A machine readable version of the template must be provided to allow an automatic update of the decoding software.

(9)
The message structure of the new edition must be composed of single sections or templates or equivalent entities expressing at least the following elementary components of the product description: originator, time, horizontal grid, vertical coordinates, process, property or parameter, data representation. These components must be harmonised with the ISO 19156 Observations and Measurement.

(10)
Introduction in the message of a checksum element to validate the integrity of data.

(11)
A way for a hybrid height field to refer to its orography reference field (and other such referential requirements). A unique way of referencing external fields.

(12)
Multiple, optional bitmaps to represent different types of missing data, e.g. instrumentation error, nothing recorded, not applicable etc.. 

(13)
Multi-dimensional structure has to be developed with a proper template based approach avoiding the simple repetition of sections.

(14)
Ability to represent data for other planets and stars.

(15)
It has been expressed the need to redefine the term GRID as more object which cannot be classified with the classical term of GRID need to be represented in GRIB. The concept of sampling feature used in O&M could be applied in this context.

(16)
Terminology defining the new format has to be thoroughly reviewed to avoid semantic overloading and ensure clear understanding of the meaning of each term.

Structure
	Section 0
	Indicator Section
	· GRIB (constant)

· edition

· length

	Section 1
	Originator Identification Section
	· centre

· project (optional)

· Local Template

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

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

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

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

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

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

	Section 7
	Data Representation Section
	· Scanning Template

· Pre-processing Template 

· Data Representation Template

· Post-Processing Template 

	Section 8
	Bitmap section
	· Binary bitmap

	Section 9
	Data Section
	· Binary data

	Section 10
	Checksum Section
	· Checksum Template

	Section 11
	End Section
	


Development process

(1)

Production of a data structure based on the requirements and starting from the structure proposed above and the Doc 2.1 of IPET-DRC-IV.
(2)
Prototype of encoding/decoding software must be developed to test the proposed structure for performance and general encoding/decoding issues.

(3)
Examples must be produced and examined to assess the effectiveness of the new structure.

(4)
Iteration of the steps 1 to 3 until all requirements are satisfactory implemented.

· ANNEX TO PARAGRAPH 3.1.1 [to operational]
The CREX Table D in the new format is shown in the Appendix.
· ANNEX TO PARAGRAPH 3.1.2 [validation]
PRINCIPLES FOR REPORTING ENCRYPTED SHIP CALL SIGN
· The normal callsign (i.e. descriptor 0 01 011) shall be encoded with missing value;

· The encryption method shall be indicated using a new descriptor. Initially, it is recommended to use AES Encryption with 256-bit secret key;

· The version of the encryption key that is used shall be indicated using a new descriptor; proposed governance for the management of the key is detailed in the Annex;

· The callsign itself shall be encrypted according to the indicated method, and key version, and coded in BUFR report using a new descriptor.

Add entries:.
	Table 1: New Table B entries:

	Reference value
	Name
	BUFR
	CREX

	F
	X
	Y
	
	Unit
	Scale
	Ref.

value
	Data Width (bits)
	Unit
	Scale
	Data Width (bits)

	0
	01
	014
	Encrypted ship or mobile land station identifier (see Note 15)
	CCITT IA5


	0
	0
	352
	CCITT IA5


	0
	44

	0
	25
	185
	Encryption method code
	Code Table
	0
	0
	8
	Code Table
	0
	3

	0
	25
	186
	Encryption key version
	CCITT IA5
	0
	0
	96
	CCITT IA5
	0
	12


Notes:

(15)
Encrypted value is encoded in RFC 4648 Base 64.

Add code tables:

Code table 0 25 185
	Table 2: New Code table entries


	
Code Figure

	Meaning

	0
	Reserved

	1
	AES-256

	255
	Missing


	Table 3: New Table D entry


	Table Reference
	Table Reference
	Element Name
	Element Description

	3 01 018
	
	Encrypted ship’s callsign and encryption method
	

	
	0 01 114
	Encrypted ship or mobile land station identifier
	

	
	0 25 185
	Encryption method code
	

	
	0 25 186
	Encryption key version
	


Proposed governance for the management of encryption methods and keys
This annex describes the proposed governance for the management of ship’s callsigns encryption methods and keys.

The encryption method used shall be public and properly documented by the WMO Secretariat. The encryption method shall be indicated (un-encrypted) in the BUFR reports together with the ship’s callsign encrypted value.

While the decryption private key version will be public and documented by the WMO Secretariat together with the documentation of the encryption methods, the access to the key itself will be restricted to legitimate users. Legitimate users are NMHSs (including the CBS Lead Centre for the Quality Monitoring of Marine Data), the European Centre for Medium-Range Weather Forecasts (ECMWF), WMO-IOC Centres for Marine Meteorological and Oceanographic Climate (CMOCs), and the International Comprehensive Ocean-Atmosphere Data Set (ICOADS) project. 
Encryption methods, and keys shall be proposed by the WMO Secretariat in compliance with the encryption scheme, and in consultation with relevant CBS experts (e.g. the Chair of the CBS Inter-Programme Expert Team on Data Representation Maintenance and Monitoring (IPET-DRMM)). Encryption keys shall normally be updated on a yearly basis.
WMO shall keep a record of the encryption methods used and their metadata as well as the different versions of the secret keys. It shall also record the periods during which these have been in operational use and effective. Additionally, WMO should provide public access to available encrypting and decrypting software.

All legitimate users shall be granted access to the private key after formally requesting it through the Permanent Representative of their country with WMO, and signing an agreement not to release the key or the decrypted call signs to third parties.

The Permanent Representatives shall routinely provide the Secretary General of WMO with the list of legitimate users in his/her country. The WMO Secretariat shall provide the list of users upon request from interested Members.
The Secretary General in turn will provide access to the private key the legitimate users through some “manual” procedure, such as temporarily placing the key on some secured (password protected) ftp site for download by them, and providing those access codes to the authorized persons strictly via telephone.
[To allow for the historical use of the data by all users, portions of the WMO record of encryption keys shall be made public after a period of two years
.] 
A critical issue for the scheme will be detection (if possible) and recovery in the event the method or key(s) are compromised. In general terms, WMO shall have the authority to withdraw key privileges if rules of use are broken. Withdrawal implies the issuance of a new key(s) to legitimate users and withholding the new key(s) from any violators.
· ANNEX TO PARAGRAPH 3.2.1 [further discussion]
A new D descriptor 3 01 130 is proposed that would be placed in front of the current 3 02 072, which would indicate the following -:

· Whether the system is subject to ‘aspiration’. In general most systems are either permanently aspirated or not. The exception being where aspiration is applied ‘where most needed’.

· The type of humidity instrument used. In some systems two different instruments may be in use.

	
	
	BUFR

	TABLE
	
	
	
	
	DATA

	REFERENCE
	ELEMENT NAME
	UNIT
	SCALE
	REFERENCE
	WIDTH

	F* X   Y
	
	
	
	VALUE
	(Bits)

	3 01 130
	
	
	
	
	

	0 03 002
	Generic type of humidity instrument 
	Code Table
	0
	0
	4

	0 03 003
	Configuration of sensors
	Code Table
	0
	0
	3

	 0 03 004
	Type of Shield or Screen
	Code Table
	0
	0
	5

	0 03 005
	Horizontal Width of Screen or Shield (x)
	m
	2
	0
	16

	0 03 006
	Horizontal Depth of Screen or Shield (y)
	m
	2
	0
	16

	0 03 007
	Vertical Height of Screen or Shield (z)
	m
	2
	0
	16

	0 03 008
	Artificially Ventilated Screen or Shield
	Code Table
	0
	0
	3

	0 03 009
	Degree of Forced Ventilation at time of reading
	m3s-1
	1
	0
	16


The new D sequence 3 01 130 will include four new code tables. In addition a new descriptor 0 03 001 is proposed to indicate the type of platform from which the observation is made. Details of the code tables associated with the new entries are given below.

0 03 001    Surface station type

 0
Land station (synoptic network)

 1
Shallow water station (fixed to sea/lake floor)

 2
Ship

 3
Rig/Platform

 4
Moored buoy

 5
Drifting buoy (or drifter)

 6
Ice buoy

 7
Land station (local network)

 8
Land vehicle

 9
Autonomous marine vehicle

10-14
Reserved

15
Missing value

Notes:
(1)
The last three categories are for possible future use.
(2)
"Land station (local network)" distinguishes "non-synoptic" stations these aren't currently distributed on the GTS but might be stored in BUFR in the future.

(3)
There could be separate tables for marine and land stations but there are marginal cases (shallow water fixed stations in the southern North Sea and some rigs reporting in SYNOP code).

0 03 002
Generic type of humidity instrument

0 Psychrometer

1 Capacitive sensor (unheated)

2 Capacitive sensor (heated)

3 Resistive sensor

4 Ordinary human hair

5 Rolled hair

6 Goldbeater’s skin

7 Chilled mirror hygrometer

8 Dew Cell

9 Optical absorption sensor

10-14 Reserved

15
Missing value

0 03 003
Configuration of Sensors

0  
Solar Radiation Shield or Screen (Double V Section Louvers)

1   
No Solar Radiation Shield or Screen

2   
Solar Radiation Shield or Screen (Single V section Louvers)

3   
Solar Radiation Shield or Screen (overlapping Louvers)

4   
Solar Radiation Shield or Screen (non-overlapping louvers)

5   
Solar Radiation Shield or Screen (not Louvered)  

6   
Integrated e.g. Chilled Mirror

7   
Missing value

0 03 004
Type of Shield or Screen

0        
Within Stevenson screen (Wooden)

1        
Within Stevenson Screen (Plastic)

2        
Within Marine Stevenson Screen (wooden)

3        
Within Marine Stevenson Screen (Plastic)

4        
Within Cylindrical Section Plate Shield (metal)

5        
Within Cylindrical Section Plate Shield (wooden)

6        
Within Cylindrical Section Plate Shield (Plastic)

7        
Within Concentric tube (metal)

8        
Within Concentric tube (wooden)

9        
Within Concentric tube (plastic)

10      
Within Rectangular section Shield (metal)

11      
Within Rectangular section Shield (wooden)

12      
Within Rectangular section Shield (plastic)

13      
Within Rectangular section Shield (metal)

14      
Within Square section Shield (wooden)

15      
Within Square section Shield (plastic)

16      
Within Square section Shield (metal)

18      
Within Triangular section Shield (wooden)

19      
Within Triangular section Shield (plastic)

20      
Within Triangular section Shield (metal)

21      
Within open covered lean-to (reed/grass/leaf)

22      
Within open covered inverted v roof (reed/grass/leaf)

23-29  Reserved

30       Not Applicable e.g. Chilled mirror manufacturers enclosure

31       Missing Value

0 03 008
Artificially Ventilated Screen or Shield

0
Natural ventilation in use

1   
Artificial aspiration in use: constant flow at time of reading

2   
Artificial aspiration in use: variable flow at time of reading

3 -6  
Reserved

7    
Missing value

Add a template:
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 03 001
	
	Surface station type
	Code table, 0

	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 33 000
	
	Delayed replication of 33 descriptors
	

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

	0 10 004
	
	Pressure
	Pa,  –1

	1 03 000
	
	Delayed replication of 3 descriptors  
	

	0 31 001
	
	Delayed descriptor replication factor 
	Numeric, 0

	3 02 070
	
	Wind data
	

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

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

	
	0 11 001
	Wind direction
	Degree true, 0

	
	0 11 002
	Wind speed
	m s-1, 1

	
	0 11 043
	Maximum wind gust direction
	Degree true, 0

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

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

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

	3 01 130
	
	Temperature and humidity instrumentation
	

	
	0 03 002
	Generic type of humidity instrument 
	Code table, 0

	
	0 03 003
	Configuration of sensors
	Code table, 0

	
	0 03 004
	Type of shield or screen
	Code table, 0

	
	0 03 005
	Horizontal width of screen or shield (x)
	m, 2

	
	0 03 006
	Horizontal depth of screen or shield (y)
	m, 2

	
	0 03 007
	Vertical height of screen or shield (z)
	m, 2

	
	0 03 008
	Artificially ventilated screen or shield
	Code table, 0

	
	0 03 009
	Degree of forced ventilation at time of reading
	m-3 s-1, 1

	3 02 072
	
	Temperature and humidity data
	

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

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

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

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

	
	0 13 003
	Relative humidity
	%, 0

	
	0 33 003
	Quality of humidity measurement
	Code table, 0

	1 03 000
	
	Delayed replication of 3 descriptors  
	

	0 31 001
	
	Delayed descriptor replication factor 
	Numeric, 0

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

	0 08 010
	
	Surface qualifier 
	Code table, 0

	0 12 120
	
	Ground temperature
	K, 2

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

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

	1 03 000
	
	Delayed replication of 3 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	1 01 005
	
	Replicate 1 descriptor five times
	

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

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

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

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 069
	
	Visibility data
	

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

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

	
	0 33 041
	Attribute of following value
	Code table, 0

	
	0 20 001
	Horizontal visibility
	m, –1

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

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

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 073
	
	Cloud data
	

	
	0 20 010
	Cloud cover (total)
	%, 0

	
	1 05 004
	Replicate 5 descriptors four times
	

	
	0 08 002
	Vertical significance
	Code table, 0

	
	0 20 011
	Cloud amount
	Code table, 0

	
	0 20 012
	Cloud type
	Code table, 0

	
	0 33 041
	Attribute of following value
	Code table, 0

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

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 076
	
	Precipitation, obscuration and other phenomena
	

	
	0 20 021
	Type of precipitation
	Flag table, 0

	
	0 20 022
	Character of precipitation
	Code table, 0

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

	
	0 20 023
	Other weather phenomena
	Flag table, 0

	
	0 20 024
	Intensity of phenomena
	Code table, 0

	
	0 20 025
	Obscuration
	Flag table, 0

	
	0 20 026
	Character of obscuration
	Code table, 0

	1 02 000
	
	Delayed replication of 2 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

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

	0 13 058
	
	Size of precipitation element
	m, 4

	
	
	(end of the replicated sequence)
	

	1 02 000
	
	Delayed replication of 2 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	0 20 031
	
	Ice deposit (thickness)
	m, 2

	0 20 032
	
	Rate of ice accretion
	Code table, 0

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 078
	
	State of ground and snow depth measurement
	

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

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

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

	
	0 13 013
	Total snow depth
	m, 2

	1 02 000
	
	Delayed replication of 2 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 079
	
	Precipitation measurement
	

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

	
	0 02 175
	Method of precipitation measurement
	Code table, 0

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

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

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

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

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 080
	
	Evaporation measurement
	

	
	0 02 185
	Method of evaporation measurement
	Code table, 0

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

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

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 081
	
	Total sunshine data
	

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

	
	0 14 031
	Total sunshine
	Minute, 0

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 082
	
	Radiation data
	

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

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

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

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

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

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

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

	1 02 000
	
	Delayed replication of 2 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

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

	0 13 059
	
	Number of flashes
	Numeric

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

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

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

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

	
	0 10 004
	Pressure
	Pa,  –1

	
	0 11 001
	Wind direction
	Degree true, 0

	
	0 11 002
	Wind speed
	m s-1, 1

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

	
	0 13 003
	Relative humidity
	%, 0

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

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

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


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

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

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

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

(5)
If reporting nominal values is required, the template shall be supplemented with 3 07 093.

(6)
The height above local ground 0 07 032 referring to ground temperature shall be considered as a variable. After a snowfall, the sensor is placed at the top of the snow layer and the changed value of 0 07 032 shall indicate this procedure (total snow depth is reported in 0 13 013).

· ANNEX TO PARAGRAPH 3.2.2 [validation]
Add templates:
Radar Wind Profiler Data Sequence:

	TABLE
REFERENCE
	TABLE
REFERENCES
	TABLE
REFERENCES
	TABLE
REFERENCES
	ELEMENT NAME

	3 09 021
	
	
	
	RWP Wind data  (Product Data)    NEW

	
	3 01 001

	
	
	WMO block and station numbers

	
	
	0 01 001

	
	WMO Block Number

	
	
	0 01 002
	
	WMO Station Number


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

	
	
	0 05 001

	
	Latitude (high accuracy)


	
	
	0 06 001

	
	Longitude (high accuracy)


	
	
	0 07 001
	
	Height of station

	
	3 01 014
	
	
	Time period

	
	
	1 02 002
	
	Replicate 2 descriptors 2 times

	
	
	3 01 011
	
	Year, month, day

	
	
	
	0 04 001
	Year

	
	
	
	0 04 002
	Month

	
	
	
	0 04 003
	Day

	
	
	3 01 012
	
	Hour, minute

	
	
	
	0 04 004
	Hour

	
	
	
	0 04 005
	Minute

	
	0 02 003

	
	
	Type of measuring equipment used

	
	1 12 000
	
	
	Delayed replication of 12 descriptors

	
	0 31 001
	
	
	Delayed descriptor replication factor
(typically between 20 and 100)

	
	0 07 007
	
	
	Height

	
	3 01 022
	
	
	(Latitude/longitude (high accuracy))


	
	
	0 05 001

	
	Latitude (high accuracy)


	
	
	0 06 001

	
	Longitude (high accuracy)


	
	0 11 003
	
	
	u-component

	
	0 11 099
	
	
	Uncertainty in u-component   NEW 

	
	0 11 004
	
	
	v-component

	
	0 11 100
	
	
	Uncertainty in v-component    NEW

	
	0 33 002
	
	
	Quality information

	
	0 11 006
	
	
	w-component

	
	0 11 101
	
	
	Uncertainty in w-component   NEW

	
	0 33 002
	
	
	Quality information

	
	0 10 071
	
	
	Vertical resolution                    NEW

	
	0 05 062
	
	
	Horizontal width of sampled volume    NEW


RASS Data Sequence:
	TABLE
REFERENCE
	TABLE
REFERENCES
	TABLE
REFERENCES
	TABLE
REFERENCES
	ELEMENT NAME

	3 09 022
	
	
	
	RASS virtual temperature (Product Data)    NEW

	
	3 01 001
	
	
	WMO block and station numbers

	
	
	0 01 001
	
	WMO Block Number

	
	
	0 01 002
	
	WMO Station Number

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

	
	
	0 05 001
	
	Latitude (high accuracy)

	
	
	0 06 001
	
	Longitude (high accuracy)

	
	
	0 07 001
	
	Height of station

	
	
	0 02 003
	
	Type of measuring equipment

	
	3 01 014
	
	
	Time period

	
	
	1 02 002
	
	Replicate 2 descriptors 2 times

	
	
	3 01 011
	
	Year, month, day

	
	
	
	0 04 001
	Year

	
	
	
	0 04 002
	Month

	
	
	
	0 04 003
	Day

	
	
	3 01 012
	
	Hour, minute

	
	
	
	0 04 004
	Hour

	
	
	
	0 04 005
	Minute

	
	0 02 003
	
	
	Type of measuring Equipment used

	
	1 10 000
	
	
	Delayed replication of 10 descriptors

	
	0 31 001
	
	
	Delayed descriptor replication factor

	
	0 07 007
	
	
	Height

	
	3 01 022
	
	
	(Latitude/longitude (high accuracy))

	
	
	0 05 001
	
	Latitude (high accuracy)

	
	
	0 06 001
	
	Longitude (high accuracy)

	
	0 12 007
	
	
	Virtual Temperature

	
	0 12 008
	
	
	Uncertainty in Virtual Temperature   NEW 

	
	0 33 002
	
	
	Quality information

	
	0 11 006
	
	
	W-Component

	
	0 11 101
	
	
	Uncertainty in W-Component      NEW

	
	0 33 002
	
	
	Quality information

	
	0 10 071
	
	
	Vertical Resolution       NEW

	
	0 05 062
	
	
	Horizontal width of sampled volume      NEW


Add descriptors:
	
	
	BUFR
	CREX

	TABLE
	
	
	
	
	DATA
	
	
	DATA

	REFERENCE
	ELEMENT NAME
	UNIT
	SCALE
	REFERENCE
	WIDTH
	UNIT
	SCALE
	WIDTH

	F* X   Y
	
	
	
	VALUE
	(Bits)
	
	
	(Characters)

	0 11 099
	Uncertainty in u-component 
	m s-1
	-1
	0
	10
	m s-1
	-1
	4

	0 11 100
	Uncertainty in v-component
	m s-1
	-1
	0
	10
	m s-1
	-1
	4

	0 11 101
	Uncertainty in w-component
	m s-1
	    -2
	         0
	10
	m s-1
	-2
	4

	0 10 071
	Vertical resolution
	m
	0
	0
	14
	m
	0
	5

	0 05 062
	Horiz Width Of Sampled Volume
	m
	-1
	0
	20
	m
	-1-1
	7

	0 12 008
	Uncertainty in Virtual Temperature
	K
	-1
	0
	10
	K
	0-1
	4


· ANNEX TO PARAGRAPH 3.2.3 [to operational]
Add entries:

Flag table 0 33 032 (Channel quality flags for ATOVS)

7
Quality for this scan is reduced

Add new flag table entry to 0 33 083 (Radiance data quality flags)
            6          Pixel is affected by radio frequency interference

· ANNEX TO PARAGRAPH 3.2.4 [validation]
Add an entry:
	
	
	(Satellite-derived winds)

	3 10 067   
	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

	
	3 01 021
	Latitude, Longitude (high accuracy)

	
	0 07 024
	Satellite zenith angle

	
	0 02 153
	Satellite channel center frequency

	
	0 02 014
	Tracking technique/status of system used

	
	0 02 023
	Satellite derived wind computation method  

	
	0 08 072
	Pixel(s) type (target type)

	
	0 02 028
	Segment size at nadir in X direction (target scene width)

	
	0 02 029
	Segment size at nadir in Y direction (target scene height)

	
	0 04 025
	Time period or displacement (in minutes)

	
	0 10 004
	Pressure

	
	0 12 101
	Temperature/air temperature

	
	2 07 002
	Increase scale and bit width

	
	0 11 001
	Wind direction

	
	2 07 000
	Cancel increase scale and bit width

	
	0 33 007
	Per cent confidence (for wind direction)

	
	2 07 001
	Increase scale and bit width

	
	0 11 002
	Wind speed

	
	2 07 000
	Cancel increase scale and bit width

	
	0 33 007
	Per cent confidence (for wind speed)

	
	0 08 041
	Data significance  (14 = Expected error)

	
	0 11 002
	Wind speed

	
	0 08 041
	Data significance (15 = Representative error)

	
	0 10 004
	Pressure

	
	0 12 101
	Temperature/air temperature

	
	0 08 041
	Data significance (Missing = Cancel)

	
	0 08 021
	Time significance (4 = Forecast)

	
	0 04 004
	Hour

	
	0 04 005
	Minute

	
	0 04 006
	Second

	
	2 07 002
	Increase scale and bit width

	
	0 11 001
	Wind direction

	
	2 07 000
	Cancel increase scale and bit width

	
	2 07 001
	Increase scale and bit width

	
	0 11 002
	Wind speed

	
	2 07 000
	Cancel increase scale and bit width

	
	0 08 021
	Time significance (28 = Start of scan)

	
	0 04 004
	Hour

	
	0 04 005
	Minute

	
	0 04 006
	Second

	
	3 01 021
	Latitude, Longitude (high accuracy)

	
	2 07 001
	Increase scale and bit width

	
	0 11 003
	u-component

	
	0 11 004
	v-component

	
	2 07 000
	Cancel increase scale and bit width

	
	0 11 110
	Tracking correlation of vector

	
	0 08 023
	First order statistics (10 = Standard deviation)

	
	0 11 002
	Wind speed

	
	0 08 023
	First order statistics (Missing = Cancel)

	
	0 25 147
	Size of largest cluster (in pixels)

	
	0 08 021
	Time significance (29 = End of scan or time of ending)

	
	0 04 004
	Hour

	
	0 04 005
	Minute

	
	0 04 006
	Second

	
	3 01 021
	Latitude, Longitude (high accuracy)

	
	2 07 001
	Increase scale and bit width

	
	0 11 003
	u-component

	
	0 11 004
	v-component

	
	2 07 000
	Cancel increase scale and bit width

	
	0 11 110
	Tracking correlation of vector

	
	0 08 023
	First order statistics (10 = Standard deviation)

	
	0 11 002
	Wind speed

	
	0 08 023
	First order statistics (Missing = Cancel)

	
	0 25 147
	Size of largest cluster (in pixels)

	
	0 08 021
	Time significance (Missing = Cancel)

	
	0 04 004
	Hour

	
	0 04 005
	Minute

	
	0 04 006
	Second

	
	0 08 003
	Vertical significance (satellite observations) (2=Cloud top)

	
	0 08 023
	First order statistics (2=Maximum value)

	
	0 10 004
	Pressure (Maximum cloud top pressure in target scene)

	
	0 12 101
	Temperature/air temperature (Maximum cloud top temperature in target scene)

	
	0 08 023
	First order statistics (3=Minimum value)

	
	0 10 004
	Pressure (Minimum cloud top pressure in target scene)

	
	0 12 101
	Temperature/air temperature (Minimum cloud top temperature in target scene)

	
	0 08 023
	First order statistics (10 = Standard deviation)

	
	0 10 004
	Pressure (Standard deviation of cloud top pressure in target scene)

	
	0 08 023
	First order statistics (Missing = Cancel)

	
	0 08 003
	Vertical significance (satellite observations) (Missing = Cancel)

	
	0 20 056
	Cloud phase (Dominant cloud phase of target scene)

	
	0 12 133
	NWP vertical temperature gradient (+/- 200hpa about pressure assignment of tracer)

	
	0 11 111
	NWP vertical wind shear (+/- 200hpa about pressure assignment of tracer)

	
	0 12 134
	Low-level inversion flag


Add entries:
	F  X  Y
	Element name
	BUFR Unit
	BUFR Scale
	BUFR Refval
	BUFR Bits
	CREX Unit
	CREX Scale
	CREX Bytes

	0 11 110
	Tracking correlation of vector
	Numeric
	3
	-1000
	12
	Numeric
	3
	4

	0 11 111
	NWP vertical wind shear (+/- 200hPa about pressure assignment of tracer)
	m/s
	2
	-8192
	14
	m/s
	2
	5

	0 12 133
	NWP vertical termperature gradient (+/- 200hPa about pressure assignment of tracer)
	K
	2
	0
	16
	C
	2
	4

	0 12 134
	Low-level inversion flag
	Code table
	0
	0
	2
	Code table
	0
	1

	0 25 147
	Size of largest cluster (in pixels)
	Numeric
	0
	0
	10
	Numeric
	0
	4


Add entries:

Code table 0 02 014/Common Code table C-7 (Tracking technique/status of system used)

71 
Nested tracking disabled

Code table 0 20 056 (Cloud phase)
       5

Supercooledliquid water

Code table 0 08 041 (Data significance)

14

Expected error


15

Representative error

0 12 134 – Low-level inversion flag
	Code figure
	DESCRIPTION

	0
	No inversion

	1
	Inversion

	2
	Reserved

	3
	Missing value


· ANNEX TO PARAGRAPH 3.2.5 [validation]
Add an entry:

	 3-07-074
	
	Supplemental daily extreme values for monthly climate report
	

	 
	1-14-000
	Delayed replication of 14 descriptors
	

	
	0-31-001
	Delayed descriptor replication factor
	(Number of days in the month for which data are being reported)

	
	0-04-001
	Year
	

	
	0-04-002
	Month
	

	
	0-04-003
	Day
	

	
	0-04-004
	Hour
	

	
	0-04-024
	Time period
	(Set to a value of 24 to indicate the period beginning at the specified time and ending 24 hours later)

	
	0-07-032
	Height of sensor (thermometer) above local ground
	(Height of thermometer)

	
	1-02-003
	Repeat the following 2 descriptors 3 times 
	(1st iteration is for maximum daily temperature, 2nd iteration is for minimum daily temperature, and 3rd iteration is for mean daily temperature)

	
	0-08-023
	First-order statistics
	

	
	0-12-101
	Temperature
	

	
	0-08-023
	First-order statistics
	(Set to “missing” to cancel)

	
	0-07-032
	Height of sensor above local ground
	(Height of rain gauge)

	
	0-13-060
	Total accumulated precipitation
	

	
	0-13-012
	Depth of fresh snow
	

	
	0-13-013
	Total snow depth
	


· ANNEX TO PARAGRAPH 3.2.6 [validation]
Add templates:
Table B.1.1: Sequence for the representation of temperature, salinity and current profile data (3 15 007)
	FXY
	FXY
	FXY
	Meaning
	Unit
	Scale
	Ref value
	Data Width (bits)
	Note

	3 15 007
	
	
	Sequence for representation of data derived from a ship based lowered instrument measuring subsurface seawater temperature, salinity and current profiles
	
	
	
	
	

	
	3 01 003
	
	Station identification and motion
	
	
	
	
	

	
	
	0 01 011
	Ship or mobile land station identifier
	CCITT IA5
	0
	0
	72
	1

	
	
	0 01 012
	Direction of motion of moving observing platform
	degree true
	0
	0
	9
	

	
	
	0 01 013
	Speed of motion of moving observing platform
	m/s
	0
	0
	10
	

	
	
	
	Extended identification
	
	
	
	
	

	
	0 01 019
	
	Long Station or site name
	CCITT IA5
	0
	0
	256
	2

	
	0 01 103
	
	IMO Number. Unique Lloyd's registry.
	Numeric
	0
	0
	24
	3

	
	0 01 087
	
	WMO Marine observing platform extended identifier
	Numeric
	0
	0
	23
	4

	
	
	
	Cruise / ship line information
	
	
	
	
	

	
	0 01 036
	
	Agency in charge of operating the observing platform
	code table
	0
	0
	20
	

	
	0 01 115
	
	Identifier of the cruise or mission under which the data were collected
	CCITT IA5
	0
	0
	160
	5

	
	0 01 080
	
	Ship line number according to SOOP
	CCITT IA5
	0
	0
	32
	

	
	0 05 036
	
	Ship transect number according to SOOP 
	Numeric
	0
	0
	7


	6

	
	3 01 011
	
	Date
	
	
	
	
	

	
	
	0 04 001
	Year
	a
	0
	0
	12
	

	
	
	0 04 002
	Month
	mon
	0
	0
	4
	

	
	
	0 04 003
	Day
	d
	0
	0
	6
	

	
	3 01 012
	
	Time
	
	
	
	
	

	
	
	0 04 004
	Hour
	h
	0
	0
	5
	

	
	
	0 04 005
	Minute
	min
	0
	0
	6
	

	
	3 01 021
	
	Location (high accuracy)
	
	
	
	
	

	
	
	0 05 001
	Latitude (high accuracy)
	deg
	5
	-9000000
	25
	

	
	
	0 06 001
	Longitude (high accuracy)
	deg
	5
	-18000000
	26
	

	
	
	
	Profile information
	
	
	
	
	

	
	0 01 079
	
	Unique identifier for the profile
	CCITT IA5
	0
	0
	64
	7

	
	0 01 023
	
	Observation sequence number 
	Numeric
	0
	0
	9
	8

	
	0 22 063
	
	Total depth of water
	m
	0
	0
	14
	

	
	
	
	Surface pressure
	
	
	
	
	

	
	1 01 000
	
	Delayed replication of 1 descriptors
	
	
	
	
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	Numeric
	0
	0
	1
	9

	
	3 02 001
	
	Pressure data
	
	
	
	
	

	
	
	0 10 004
	Pressure (at station level)
	Pa
	-1
	0
	14
	

	
	
	0 10 051
	Pressure reduced to mean sea level
	Pa
	-1
	0
	14
	

	
	
	0 10 061
	3-hour pressure change
	Pa
	-1
	-500
	10
	

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

	
	
	
	Waves
	
	
	
	
	

	
	1 01 000
	
	Delayed replication of 1 descriptors
	
	
	
	
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	Numeric
	0
	0
	1
	9

	
	3 02 021
	
	Waves
	
	
	
	
	

	
	
	0 22 001
	Direction of waves
	degree true
	0
	0
	9
	

	
	
	0 22 011
	Period of waves
	s
	0
	0
	6
	

	
	
	0 22 021
	Height of waves
	m
	1
	0
	10
	

	
	
	
	Temperature and humidity data
	
	
	
	
	

	
	1 01 000
	
	Delayed replication of 1 descriptors
	
	
	
	
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	Numeric
	0
	0
	1
	9

	
	3 02 052
	
	Temperature and humidity data
	
	
	
	
	

	
	
	0 07 032
	Height of sensor above marine deck platform (for temperature and humidity measurement)
	m
	2
	0
	16
	

	
	
	0 07 033
	Height of sensor above water surface (for temperature and humidity measurement)
	m
	0
	0
	12
	

	
	
	0 12 101
	Temperature / air temperature
	K
	2
	0
	16
	

	
	
	0 02 039
	Method of wet-bulb temperature measurement
	Code table
	0
	0
	3
	

	
	
	0 03 008
	Artificially Ventilated Screen or Shield
	Code table
	0
	0
	4
	10

	
	
	0 03 002
	Generic type of marine humidity sensor
	Code table
	0
	0
	4
	10

	
	
	0 12 102
	Wet-bulb temperature
	K
	2
	0
	16
	

	
	
	0 12 103
	Dew-point temperature
	K
	2
	0
	16
	

	
	
	0 13 003
	Relative humidity
	%
	0
	0
	7
	

	
	
	
	Wind data
	
	
	
	
	

	
	1 01 000
	
	Delayed replication of 1 descriptors
	
	
	
	
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	Numeric
	0
	0
	1
	9

	
	3 02 059
	
	Ship wind data
	
	
	
	
	

	
	
	0 07 032
	Height of sensor above marine deck platform (for wind measurement)
	m
	2
	0
	16
	

	
	
	0 07 033
	Height of sensor above water surface (for wind measurement)
	m
	0
	0
	12
	

	
	
	0 02 002
	Type of instrumentation for wind measurement
	Flag table
	0
	0
	4
	

	
	
	0 08 021
	Time significance (set = 2, time averaged)
	Code table
	0
	0
	5
	

	
	
	0 04 025
	Time period (= -10 minutes, or number of minutes after a significant change of wind)
	min
	0
	-2048
	12
	

	
	
	0 11 001
	Wind direction
	Degree true
	0
	0
	9
	11,12

	
	
	0 11 002
	Wind speed
	m/s
	1
	0
	12
	11,12

	
	
	0 08 021
	Time significance (set to missing to cancel previous value)
	Code table
	0
	0
	5
	

	
	
	1 03 002
	Replicate next 3 descriptors 2 times
	
	
	
	
	

	
	
	0 04 025
	Time period in minutes
	min
	0
	-2048
	12
	13

	
	
	0 11 043
	Maximum wind gust direction
	degree true
	0
	0
	9
	14

	
	
	0 11 041
	Maximum wind gust speed
	m/s
	1
	0
	12
	14

	
	
	
	Surface Temperature, salinity and current
	
	
	
	
	

	
	0 22 067
	
	Instrument type for water temperature profile measurement
	code table
	0
	0
	10
	

	
	0 02 171
	
	Instrument serial number for water temperature / salinity profile measurement
	CCITT IA5
	0
	0
	64
	15

	
	3 02 090
	
	Surface temperature
	
	
	
	
	

	
	
	0 02 038
	Method of sea / water temperature measurement
	Code table
	0
	0
	4
	

	
	
	0 07 063
	Depth below sea / water surface (cm)
	m
	2
	0
	20
	

	
	
	0 22 045
	Sea / water temperature
	K
	3
	0
	19
	

	
	3 06 042
	
	Surface salinity
	
	
	
	
	

	
	
	0 02 033
	Method of sea / water salinity measurement
	code table
	0
	0
	3
	

	
	
	0 07 063
	Depth below sea / water surface (cm)
	m
	2
	0
	20
	

	
	
	0 22 064
	Salinity
	‰
	3
	0
	17
	

	
	3 06 034
	
	Surface current
	
	
	
	
	

	
	
	0 02 031
	Duration and time of current measurement
	Code table
	0
	0
	5
	

	
	
	0 03 010
	Method of sea / water current measurement
	code table
	0
	0
	4
	

	
	
	0 02 040
	Method of removing velocity and motion of platform from current
	Code table
	0
	0
	4
	

	
	
	0 22 005
	Direction of sea surface current
	Degree true
	0
	0
	9
	

	
	
	0 22 032
	Speed of sea surface current
	m/s
	2
	0
	13
	

	
	
	
	
	
	
	
	
	

	
	0 02 171
	
	Instrument serial number for water temperature measurement (set to missing to cancel previous value)
	CCITT IA5
	0
	0
	64
	

	
	0 22 067
	
	Instrument type for water temperature profile measurement (set to missing to cancel previous value)
	code table
	0
	0
	10
	

	
	
	
	T & S profile data
	
	
	
	
	

	
	0 02 038
	
	Method of sea / water temperature measurement
	Code table
	0
	0
	4
	

	
	0 22 067
	
	Instrument type for water temperature profile measurement
	Code table
	0
	0
	10
	

	
	0 22 068
	
	Water temperature profile recorder type
	Code table
	0
	0
	7
	

	
	0 02 171
	
	Instrument serial number for water temperature measurement
	CCITT IA5
	0
	0
	64
	15

	
	0 02 033
	
	Method of sea / water salinity measurement
	Code table
	0
	0
	3
	

	
	0 02 032
	
	Indicator for digitization
	Code table
	0
	0
	2
	16

	
	0 22 056
	
	Direction of profile
	Code table
	0
	0
	2
	17

	
	0 03 011
	
	Method of depth calculation
	Code table
	0
	0
	2
	

	
	3 06 035
	
	Temperature and salinity profile
	
	
	
	
	

	
	
	1 12 000
	Delayed replication of 12 descriptors
	
	
	
	
	

	
	
	0 31 002
	Extended delayed replication factor
	Numeric
	0
	0
	16
	

	
	
	0 07 062
	Depth below sea / water surface (m)
	m
	1
	0
	17
	

	
	
	0 08 080
	Qualifier for quality class (set to 13, indicates depth at a level)
	Code table
	0
	0
	6
	

	
	
	0 33 050
	GTSPP quality class
	Code table
	0
	0
	4
	

	
	
	0 07 065
	Water pressure
	Pa
	-3
	0
	17
	19

	
	
	0 08 080
	Qualifier for quality class (set to 10, indicates water pressure at a level)
	Code table
	0
	0
	6
	

	
	
	0 33 050
	GTSPP quality class
	Code table
	0
	0
	4
	

	
	
	0 22 043
	Sea / water temperature
	K
	2
	0
	15
	

	
	
	0 08 080
	Qualifier for quality class (set to 11, indicates temperature at a level)
	Code table
	0
	0
	6
	

	
	
	0 33 050
	GTSPP quality class
	Code table
	0
	0
	4
	

	
	
	0 22 064
	Salinity
	‰
	2
	0
	14
	

	
	
	0 08 080
	Qualifier for quality class (set to 12, indicates salinity at a level)
	Code table
	0
	0
	6
	

	
	
	0 33 050
	GTSPP quality class
	Code table
	0
	0
	4
	

	
	
	
	Current profile data
	
	
	
	
	

	
	1 06 000
	
	Delayed replication of 6 descriptors
	
	
	
	
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	Numeric
	0
	0
	1
	18

	
	0 02 032
	
	Indicator for digitization
	code table
	0
	0
	2
	16

	
	0 03 010
	
	Method of sea / water current measurement
	code table
	0
	0
	4
	

	
	0 02 031
	
	Duration and time of current measurement
	code table
	0
	0
	5
	

	
	0 02 040
	
	Method of removing velocity and motion of platform from current
	Code table
	0
	0
	4
	

	
	0 22 056
	
	Direction of profile
	code table
	0
	0
	2
	17

	
	0 03 011
	
	Method of depth calculation
	Code table
	0
	0
	2
	

	
	3 06 036
	
	Current profile
	
	
	
	
	

	
	
	1 12 000
	Delayed replication of 12 descriptors
	
	
	
	
	

	
	
	0 31 002
	Extended delayed replication factor
	Numeric
	0
	0
	16
	

	
	
	0 07 062
	Depth below sea / water surface
	m
	1
	0
	17
	

	
	
	0 08 080
	Qualifier for quality class (set to 13, indicates depth at a level)
	Code table
	0
	0
	6
	

	
	
	0 33 050
	GTSPP quality class
	Code table
	0
	0
	4
	

	
	
	0 07 065
	Water pressure
	Pa
	-3
	0
	17
	

	
	
	0 08 080
	Qualifier for quality class (set to 10, indicates water pressure at a level)
	Code table
	0
	0
	6
	

	
	
	0 33 050
	GTSPP quality class
	Code table
	0
	0
	4
	

	
	
	0 22 031
	Speed of current
	m/s
	2
	0
	13
	

	
	
	0 08 080
	Qualifier for quality class (set to 14, indicates current speed at a level)
	Code table
	0
	0
	6
	

	
	
	0 33 050
	GTSPP quality class
	Code table
	0
	0
	4
	

	
	
	0 22 004
	Direction of current
	Degree true
	0
	0
	9
	

	
	
	0 08 080
	Qualifier for quality class (set to 15, indicates current direction at a level)
	Code table
	0
	0
	6
	

	
	
	0 33 050
	GTSPP quality class
	Code table
	0
	0
	4
	

	
	
	
	Dissolved oxygen profile data
	
	
	
	
	

	
	1 06 000 
	
	Delayed replication of 4 descriptors
	
	
	
	
	

	
	0 31 000
	
	Short delayed replication factor
	Numeric
	0
	0
	1
	18

	
	0 02 032
	
	Indicator for digitization
	code table
	0
	0
	2
	16

	
	0 03 012
	
	Instrument type / sensor for dissolved oxygen measurement
	code table
	0
	0
	4
	

	
	0 03 011
	
	Method of depth calculation
	code table
	0
	0
	2
	

	
	3 06 037 
	
	Dissolved oxygen profile
	
	
	
	
	

	
	
	1 09 000
	Delayed replication of 9 descriptors
	
	
	
	
	

	
	
	0 31 002
	Extended delayed descriptor replication factor
	Numeric
	0
	0
	16
	

	
	
	0 07 062
	Depth below sea / water surface
	m
	1
	0
	17
	

	
	
	0 08 080
	Qualifier for quality class (set to 13, indicates depth at a level)
	Code table
	0
	0
	6
	

	
	
	0 33 050
	GTSPP quality class
	Code table
	0
	0
	4
	

	
	
	0 07 065
	Water pressure
	Pa
	-3
	0
	17


	19

	
	
	0 08 080
	Qualifier for quality class (set to 10, indicates water pressure at a level)
	Code table
	0
	0
	6
	

	
	
	0 33 050
	GTSPP quality class
	Code table
	0
	0
	4
	

	
	
	0 22 188
	Dissolved oxygen
	mol kg-1
	3
	0
	19
	

	
	
	0 08 080
	Qualifier for quality class (set to 16, indicates dissolved oxygen at a level)
	Code table
	0
	0
	6
	

	
	
	0 33 050
	GTSPP quality class
	Code table
	0
	0
	4
	


Notes:

1. Place the ship call sign here.
2. Place the ship name here.
3. Values are restricted to between 0 and 9999999.

4. If field 0-01-011 is used (ship call sign) this field will be left missing and vice versa.

5. Place the cruise identifier here, set to missing if no cruise identifier has been set.

6. Integer, assigned by the operator, incremented for each new transect (i.e. all drops have the same transect number while the ship is moving from one end point of the line to the other end point; as soon as the ship arrived to port and goes back to start a new transect then transect number is incremented). The initial value and subsequent values for transect numbers do not matter provided that each new transect by a ship on a line has a transect number higher than previous transect numbers for the same line and the same ship. In case a single cruise follows more than one SOOP line in a row, then the transect number should be incremented each time the cruise changes line.

7. Currently some countries use a 32 bit CRC calculation to generate a unique identifier for the individual TESAC messages. This corresponds to a 8-octet long hexadecimal string.

8. Enter the cast / station number along the line / transect here.

9. When the following optional data are included in the report this shall be set to 1, zero otherwise.

10. The type of humidity sensor and method of ventilation shall be coded here. Where this information is unavailable these fields shall be set to missing.
11. The mean direction and speed of the wind over the 10-minute period immediately preceding the observation shall be reported. The time period (0 04 025) shall be included as -10. However, when the 10-minute period includes a discontinuity in the wind characteristics, only data obtained after the discontinuity shall be used for reporting the mean values, and hence the period (0 04 025) in these circumstances shall be correspondingly reduced. 

12. The time period is preceded by a time significance qualifier (0 08 021) that shall be set to 2 (Time averaged).

a. The wind direction (0 11 001) shall be reported in degrees true and the wind speed (0 11 002) shall be reported in meters per second (with precision in tenths of a meter per second).

b. In the absence of wind instruments, the wind speed shall be estimated on the basis of the Beaufort wind scale. The Beaufort number obtained by estimation is converted into meters per second by use of the wind speed equivalent columns on the Beaufort scale, and this speed is reported for wind speed.

13. Time period for maximum wind gust direction and speed (0 04 025) shall be determined by regional or national decision and reported as a negative value in minutes. 
14. Direction of the maximum wind gust (0 11 043) shall be reported in degrees true and speed of the maximum wind gust (0 11 041) shall be reported in meters per second (with precision in tenths of meters per second).
15. Insert the serial number for the CTD used to make profile measurement. Where the serial number is longer than 8 characters enter the last 8 characters.
16. This descriptor applies to the method used to select depths for all of the profiles encoded. If values are reported at signiﬁcant depths, the values shall: 
(a) be sufficient to reproduce basic features of the proﬁle and; 
(b) deﬁne the top and the bottom of isothermal and isopycnal layers.
17. This descriptor indicates the direction for the profile sampling.
18. When current / dissolved oxygen data are included in the report this shall be set to 1, zero otherwise.
19. When pressure is recorded this value shall be set otherwise this value shall be set to missing.
B.1.3
Mapping of TESAC (FM-64) to BUFR template
	
	Name / description
	BUFR mapping
	Notes / comments

	Section 1
	MiMiMjMj YYMMJ GGgg/ QcLaLaLaLaLa LoLoLoLoLoLo (iuddff) (4snTTT)

	MiMi
	Identification letters of the report
	N/A
	

	MjMj
	Identification letters of the part of the report or the version of the code form
	N/A
	

	YY
	Day of the month (UTC) on which the actual time of the observation falls
	0 04 003
	

	MM
	Month of the year (UTC)
	0 04 002
	

	J
	Units digit of the year
	0 04 001
	Full year in BUFR rather than last digit

	GGgg
	Time in hours (GG) and minutes (gg) UTC of launching the bathythermograph
	0 04 004

0 04 005
	Time of launching BT not specified – add as regulation

	Qc
	Quadrant of the globe
	N/A
	Sign included in BUFR location, Qc not needed

	LaLaLaLaLa
	Latitude, in thousands of a degree (3 d.p.)
	0 05 001
	5 d.p. in BUFR

	LoLoLoLoLoLo
	Longitude, in thousands of a degree (3 d.p.)
	0 06 001
	5 d.p. in BUFR

	iu
	Indicator for units of wind speed and instrumentation
	0 02 002
	

	dd
	True direction, in tens of degrees, from which wind is blowing
	0 11 001
	To nearest degree in BUFR

	ff
	Wind speed in units indicated by iu
	0 11 002
	1 d.p. in BUFR

	sn
	Sign of the data
	N/A
	Sign included in BUFR value

	TTT
	Air temperature in tenths of a degree C
	0 12 101
	K, 2 d.p. in BUFR

	Section 2
	888k1k2 IXIXIXXRXR 2z0z0z0z0 3T0T0T0T0 4S0S0S0S0 … 2znznznzn 3TnTnTnTn 4SnSnSnSn (00000)

	k1
	Indicator for digitisation
	0 02 032
	

	k2
	Method of salinity / depth measurement
	0 02 033
	

	IXIXIX
	Instrument type for XBT with fall rate equation coefficients
	0 22 067
	

	XRXR
	Recorder type
	0 22 068
	

	z0z0z0z0
	Selected and/or significant depths (m) starting with the surface
	0 07 062
	

	T0T0T0T0
	Temperature in hundredths of degrees C
	0 22 043
	K, 2 d.p.

	S0S0S0S0
	Salinity in hundredths of a part per thousand
	0 22 064
	

	00000
	Indicator that last value is for bottom layer of ocean
	
	

	Section 3
	66k6k4k3 2z0z0z0z0   d0d0c0c0c0 … 2znznznzn   dndncncncn

	66
	N/A
	
	

	k6
	Method of removing the velocity and motion of the ship or buoy from current measurement
	0 02 040
	

	k4
	Period of current measurement (drift method)
	0 02 031
	

	k3
	Duration and time of current measurement
	0 02 031
	

	zozozozo
	Depth
	0 07 062
	

	d0d0
	True direction in tens of degrees towards which the sea current is moving
	0 22 004
	Nearest degree

	c0c0c0
	Speed of the current in cm/s 
	0 22 031
	m/s, 2 d.p.

	Section 4
	55555 1ZdZdZdZd

	ZdZdZdZd
	total depth
	0 22 063
	

	Section 5
	D…D or 99999 A1bwnbnbnb

	D…D
	Callsign
	0  01 011
	

	A1bwnbnbnb
	Buoy Id
	0 01 087
	


Table B.2.1: Sequence for the representation of data from moored buoys
	FXY
	FXY
	FXY
	Meaning
	Unit
	Scale
	Ref value
	Data Width (bits)
	Note

	
	
	
	Template for moored buoy data
	
	
	
	
	

	
	
	
	Buoy identification and location
	
	
	
	
	

	3 01 126
	
	
	Sequence for representation of moored buoy identification
	
	
	
	
	

	
	0 01 087
	
	WMO marine observing platform extended identifier
	Numeric
	0
	0
	23
	

	
	0 01 015
	
	Station or site name
	CCITT IA5
	0
	0
	160
	

	
	0 02 149
	
	Type of data buoy
	Code table
	0
	0
	6
	

	
	
	
	Date and time
	
	
	
	
	

	
	3 01 011
	
	Date
	
	
	
	
	

	
	
	0 04 001
	Year
	a
	0
	0
	12
	

	
	
	0 04 002
	Month
	mon
	0
	0
	4
	

	
	
	0 04 003
	Day
	d
	0
	0
	6
	

	
	3 01 012
	
	Time
	
	
	
	
	

	
	
	0 04 004
	Hour
	h
	0
	0
	5
	

	
	
	0 04 005
	Minute
	min
	0
	0
	6
	

	
	
	
	Location
	
	
	
	
	

	
	3 01 021
	
	Location (high accuracy)
	
	
	
	
	

	
	
	0 05 001
	Latitude (high accuracy)
	°
	5
	-9000000
	25
	

	
	
	0 06 001
	Longitude (high accuracy)
	°
	5
	-18000000
	26
	

	
	
	
	Standard meteorological data
	
	
	
	
	

	3 06 038
	
	
	Sequence for representation of standard surface marine meteorological measurements from moored buoys
	
	
	
	
	

	
	0 10 004
	
	Pressure
	Pa
	-1
	0
	14
	

	
	0 10 051
	
	Pressure reduced to mean sea level
	Pa
	-1
	0
	14
	

	
	0 07 033
	
	Height of sensor above water surface
	m
	1
	0
	12
	

	
	0 12 101
	
	Temperature  / air temperature
	K
	2
	0
	16
	

	
	0 12 103
	
	Dew point temperature
	K
	2
	0
	16
	

	
	0 13 003
	
	Relative humidity
	%
	0
	0
	7
	

	
	0 07 033
	
	Height of sensor above water surface
	m
	1
	0
	12
	1

	
	0 08 021
	
	Time significance (=2, time average)
	Code table
	0
	0
	5
	

	
	0 04 025
	
	Time period or displacement
	min
	0
	-2048
	12
	

	
	0 11 001
	
	Wind direction 
	degree true
	0
	0
	9
	

	
	0 11 002
	
	Wind speed
	m s-1
	1
	0
	12
	

	
	0 08 021
	
	Time significance (set to missing to cancel previous value)
	Code table
	0
	0
	5
	

	
	0 04 025
	
	Time period or displacement
	min
	0
	-2048
	12
	

	
	0 11 041
	
	Maximum gust speed
	m s-1
	1
	0
	12
	

	
	0 04 025
	
	Time period or displacement (set to missing)
	min
	0
	-2048
	12
	

	
	0 07 033
	
	Height of sensor above water surface (set to missing to cancel previous value)
	m
	1
	0
	12
	

	
	0 02 005
	
	Precision of temperature
	K
	2
	0
	7
	

	
	0 07 063
	
	Depth below sea / water surface (cm)
	m
	2
	0
	20
	

	
	0 22 049
	
	Sea-surface temperature
	K
	2
	0
	15
	

	
	
	
	Optional ancillary met data
	
	
	
	
	

	1 01 000
	
	
	Replicate next sequence
	
	
	
	
	

	0 31 000
	
	
	Short delayed descriptor replication factor
	Numeric
	0
	0
	1
	2

	3 02 091
	
	
	Sequence for representation of ancillary meteorological observations 
	
	
	
	
	

	
	0 20 001
	
	Horizontal visibility
	m
	-1
	0
	13
	

	
	0 04 024
	
	Time period or displacement
	h
	0
	-2048
	12
	

	
	0 13 011
	
	Total precipitation / total water equivalent
	kg m-2
	1
	-1
	14
	

	
	
	
	Optional radiation measurements
	
	
	
	
	

	1 01 000
	
	
	Replicate next sequence
	
	
	
	
	

	0 31 000
	
	
	Short delayed descriptor replication factor
	Numeric
	0
	0
	1
	2

	3 02 082
	
	
	Sequence for representation of radiation measurements
	
	
	
	
	

	
	0 04 025
	
	Time period or displacement
	min
	0
	-2048
	12
	

	
	0 14 002
	
	Long-wave radiation, integrated over period specified
	J m-2
	-3
	-65536
	17
	

	
	0 14 004
	
	Short-wave radiation, integrated over period specified
	J m-2
	-3
	-65536
	17
	

	
	0 14 016
	
	Net radiation, integrated over period specified
	J m-2
	-4
	-16384
	15
	

	
	0 14 028
	
	Global solar radiation (high accuracy), integrated over period specified
	J m-2
	-2
	0
	20
	

	
	0 14 029
	
	Diffuse solar radiation (high accuracy), integrated over period specified
	J m-2
	-2
	0
	20
	

	
	0 14 030
	
	Direct solar radiation (high accuracy), integrated over period specified
	J m-2
	-2
	0
	20
	

	
	
	
	Optional basic wave measurements
	
	
	
	
	

	1 01 000
	
	
	Replicate next sequence
	
	
	
	
	

	0 31 000
	
	
	Short delayed descriptor replication factor
	Numeric
	0
	0
	1
	2

	3 06 039
	
	
	Sequence for representation of basic wave measurements
	
	
	
	
	

	
	0 22 078
	
	Duration of wave record
	s
	0
	0
	12
	3

	
	0 22 070
	
	Significant wave height
	m
	2
	0
	13
	

	
	0 22 073
	
	Maximum wave height
	m
	2
	0
	13
	

	
	0 22 074
	
	Average wave period
	s
	1
	0
	9
	

	
	0 22 071
	
	Spectral peak wave period
	s
	1
	0
	9
	

	
	0 22 076
	
	Direction from which dominant waves are coming
	degree true
	0
	0
	9
	

	
	0 22 077
	
	Directional spread of dominant wave
	°
	0
	0
	9
	

	
	
	
	Optional spectral wave measurements
	
	
	
	
	

	1 01 000
	
	
	Replicate next sequence
	
	
	
	
	

	0 31 000
	
	
	Short delayed descriptor replication factor
	Numeric
	0
	0
	1
	2

	3 06 040
	
	
	Sequence for representation of detailed spectral wave measurements
	
	
	
	
	

	
	0 22 078
	
	Duration of wave record
	s
	0
	0
	12
	3

	
	0 22 082
	
	Maximum non-directional spectral wave density
	m2 s
	2
	0
	20
	

	
	1 06 000
	
	Replicate 6 descriptors
	
	
	
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	Numeric
	0
	0
	8
	4

	
	0 22 080
	
	Waveband central frequency
	Hz
	3
	0
	10
	

	
	0 22 069
	
	Spectral wave density
	m2 Hz-1
	3
	0
	22
	

	
	0 22 086
	
	Mean direction from which waves are coming
	degree true
	0
	0
	9
	

	
	0 22 087
	
	Principle direction from which waves are coming
	degree true
	0
	0
	9
	

	
	0 22 088
	
	First normalized polar coordinate from Fourier coefficients
	Numeric
	2
	0
	7
	

	
	0 22 089
	
	Second normalized polar coordinate from Fourier coefficients
	Numeric
	2
	0
	7
	

	
	
	
	Optional temperature profile measurements
	
	
	
	
	

	1 02 000
	
	
	Replicate next 2 sequences
	
	
	
	
	

	0 31 000
	
	
	Short delayed descriptor replication factor
	Numeric
	0
	0
	1
	2

	0 02 005
	
	
	Precision of temperature observation
	K
	2
	0
	7
	

	3 06 041
	
	
	Depth and temperature profile (high accuracy)
	
	
	
	
	

	
	0 02 032
	
	Indicator for digitization
	Code table
	0
	0
	2
	

	
	1 02 000
	
	Delayed replication for 2 descriptors
	
	
	
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	Numeric
	0
	0
	8
	

	
	0 07 062
	
	Depth below sea / water surface
	m
	1
	0
	17
	

	
	0 22 043
	
	Sea / water temperature
	K
	2
	0
	15
	

	
	
	
	Optional temperature and salinity profile measurements
	
	
	
	
	

	1 02 000
	
	
	Replicate next 2 sequences
	
	
	
	
	

	0 31 000
	
	
	Short delayed descriptor replication factor
	Numeric
	0
	0
	1
	2

	0 02 005
	
	
	Precision of temperature observation
	K
	2
	0
	7
	

	3 06 004
	
	
	Depth, temperature and salinity profile
	
	
	
	
	

	
	0 02 032
	
	Indicator for digitization
	Code table
	0
	0
	2
	

	
	0 02 033
	
	Method of salinity / depth measurement
	Code table
	0
	0
	3
	

	
	1 03 000
	
	Delayed replication for 3 descriptors
	
	
	
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	Numeric
	0
	0
	8
	

	
	0 07 062
	
	Depth below sea / water surface
	m
	1
	0
	17
	

	
	0 22 043
	
	Sea / water temperature
	K
	2
	0
	15
	

	
	0 22 062
	
	Salinity
	‰
	2
	0
	14
	

	
	
	
	Optional sub-surface current measurements
	
	
	
	
	

	1 01 000
	
	
	Replicate next sequence
	Numeric
	0
	0
	1
	

	0 31 000
	
	
	Short delayed descriptor replication factor
	
	
	
	
	2

	3 06 005
	
	
	Sequence for representation of sub-surface current measurements
	
	
	
	
	

	
	0 02 031
	
	Duration and time of current measurement
	Code table
	0
	0
	5
	

	
	1 03 000
	
	Delayed replication of 3 descriptors
	
	
	
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	Numeric
	0
	0
	8
	

	
	0 07 062
	
	Depth below sea / water surface
	m
	1
	0
	17
	

	
	0 22 004
	
	Direction of current
	degree true
	0
	0
	9
	

	
	0 22 031
	
	Speed of current
	m s-1
	2
	0
	13
	


Notes

1. For buoys equipped with more than 1 anemometer this height should relate to the one being used.

2. In data 0 to skip next descriptors, 1 to use
3. Length of wave sampling period

4. Number of frequency bins

Table B.3.1: Proposed BUFR template for the representation of drifting buoy data
	FXY
	FXY
	FXY
	Meaning
	Unit
	Scale
	Ref value
	Data Width (bits)
	Note

	
	
	
	Template for drifting buoy data
	
	
	
	
	

	
	0 01 087
	
	WMO marine observing platform extended identifier
	Numeric
	0
	0
	23
	

	
	0 01 019
	
	Long station name
	CCITT IA5
	0
	0
	256
	

	
	0 02 149
	
	Type of data buoy
	Code table
	0
	0
	6
	

	
	
	
	Time / date of last known position
	
	
	
	
	

	
	0 08 021
	
	Time significance (set to 26, time of last known position)
	Code table
	0
	0
	5
	

	
	3 01 011
	
	Date
	
	
	
	
	1

	
	
	0 04 001
	Year
	a
	0
	0
	12
	

	
	
	0 04 002
	Month
	mon
	0
	0
	4
	

	
	
	0 04 003
	Day
	d
	0
	0
	6
	

	
	3 01 012
	
	Time
	
	
	
	
	2

	
	
	0 04 004
	Hour
	h
	0
	0
	5
	

	
	
	0 04 005
	Minute
	min
	0
	0
	6
	

	
	
	
	Location and location quality
	
	
	
	
	

	
	3 01 021
	
	Latitude and Longitude (high accuracy)
	
	
	
	
	

	
	
	0 05 001
	Latitude (high accuracy)
	°
	5
	-9000000
	25
	

	
	
	0 06 001
	Longitude (high accuracy)
	°
	5
	-18000000
	26
	

	
	2 08 016
	
	Change width of CCITT IA5 field (change to 16 characters)
	
	
	
	
	

	
	0 01 051
	
	Platform Transmitter ID number
	CCITT IA5
	0
	0
	128
	3

	
	2 08 000
	
	Change data width (cancel previous value)
	
	
	
	
	

	
	0 02 148
	
	Data collection and / or location system
	Code table
	0
	0
	5
	4

	
	0 01 012
	
	Direction of motion of moving observing platform
	degree true
	0
	0
	9
	5

	
	0 01 014
	
	Speed of motion of moving observing platform
	m s-1
	0
	0
	10
	6

	
	0 33 022
	
	Quality of buoy satellite transmission
	Code table
	0
	0
	2
	7

	
	0 33 023
	
	Quality of buoy location
	Code table
	0
	0
	2
	8

	
	0 33 027
	
	Location quality class (range of radius of 66% confidence)
	Code table
	0
	0
	3
	9

	
	0 25 026
	
	Battery voltage (large range)
	V
	1
	0
	12
	10

	
	
	
	Drogue status
	
	
	
	
	

	
	0 02 034
	
	Drogue type
	Code table
	0
	0
	5
	

	
	0 22 060
	
	Lagrangian drifter drogue status
	Code table
	0
	0
	3
	

	
	0 07 070
	
	Drogue depth
	m
	0
	0
	10
	

	
	0 02 190
	
	Lagrangian drifter submergence
	%
	0
	0
	7
	11

	
	
	
	Time / date of observation
	
	
	
	
	

	
	0 08 021
	
	Time significance (set to 25, nominal reporting time)
	Code table
	0
	0
	5
	

	
	3 01 011
	
	Date
	
	
	
	
	12

	
	
	0 04 001
	Year
	a
	0
	0
	12
	

	
	
	0 04 002
	Month
	mon
	0
	0
	4
	

	
	
	0 04 003
	Day
	d
	0
	0
	6
	

	
	3 01 012
	
	Time
	
	
	
	
	13

	
	
	0 04 004
	Hour
	h
	0
	0
	5
	

	
	
	0 04 005
	Minute
	min
	0
	0
	6
	

	
	
	
	Surface temperature and salinity
	
	
	
	
	

	
	0 02 005
	
	Precision of temperature observation
	K
	2
	0
	7
	

	
	0 22 043
	
	Sea / water temperature
	K
	2
	0
	15
	

	
	0 02 033
	
	Method of salinity / depth measurement 
	Code table
	0
	0
	3
	14

	
	0 22 059
	
	Sea-surface salinity
	‰
	2
	0
	14
	

	
	
	
	Surface type / ice information
	
	
	
	
	

	
	0 08 029
	
	Surface type
	Code table
	0
	0
	8
	

	
	0 13 115
	
	Ice thickness
	m
	2
	0
	19
	

	
	
	
	Optional temperature and salinity profile measurements
	
	
	
	
	

	
	1 03 000
	
	Replicate next 3 sequences
	
	
	
	
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	Numeric
	0
	0
	1
	15

	
	0 02 005
	
	Precision of temperature observation
	K
	2
	0
	7
	
	

	
	3 06 004
	
	Depth, temperature and salinity profile
	
	
	
	
	

	
	
	0 02 032
	Indicator for digitization
	Code table
	0
	0
	2
	

	
	
	0 02 033
	Method of salinity / depth measurement
	Code table
	0
	0
	3
	

	
	
	1 03 000
	Delayed replication of 3 elements
	
	
	
	
	

	
	
	0 31 001
	Delayed descriptor replication factor
	Numeric
	0
	0
	8
	

	
	
	0 07 062
	Depth below sea / water surface
	m
	1
	0
	17
	

	
	
	0 22 043
	Sea / water temperature
	K
	2
	0
	15
	

	
	
	0 22 062
	Salinity
	‰
	2
	0
	14
	

	
	0 02 005
	
	Precision of temperature observation (set to missing to cancel previous value)
	K
	2
	0
	7
	

	
	
	
	Pressure and air temperature data
	
	
	
	
	

	
	0 10 004
	
	Pressure
	Pa
	-1
	0
	14
	

	
	0 10 051
	
	Pressure reduced to mean sea level
	Pa
	-1
	0
	14
	

	
	1 02 000
	
	Replicate next two descriptors
	
	
	
	
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	Numeric
	0
	0
	1
	15

	
	0 07 033
	
	Height of sensor above water surface
	m
	1
	0
	12
	

	
	0 12 101
	
	Temperature / air temperature
	K
	2
	0
	16
	

	
	
	
	Wind data
	
	
	
	
	

	
	1 01 000
	
	Replicate next sequence
	
	
	
	
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	Numeric
	0
	0
	1
	15

	
	3 06 042
	
	Wind measurement from drifting buoy
	
	
	
	
	

	
	
	0 02 169
	Anemometer type
	Code table
	0
	0
	4
	16

	
	
	0 07 033
	Height of sensor above water surface
	m
	1
	0
	12
	17

	
	
	0 08 021
	Time significance 
	Code table
	0
	0
	5
	18

	
	
	0 04 025
	Time period or displacement
	min
	0
	-2048
	12
	19

	
	
	0 11 001
	Wind direction
	degree true
	0
	0
	9
	20

	
	
	0 11 002
	Wind speed
	m s-1
	0
	0
	12
	20

	
	
	
	Wave data
	
	
	
	
	

	
	1 01 000
	
	Repeat next sequence
	
	
	
	
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	Numeric
	0
	0
	1
	15

	
	3 06 039
	
	Sequence for representation of basic wave measurements
	
	
	
	
	

	
	
	0 22 078
	Duration of wave record
	s
	0
	0
	12
	21

	
	
	0 22 070
	Significant wave height
	m
	2
	0
	13
	

	
	
	0 22 073
	Maximum wave height
	m
	2
	0
	13
	

	
	
	0 22 074
	Average wave period
	s
	1
	0
	9
	

	
	
	0 22 071
	Spectral peak wave period
	s
	1
	0
	9
	

	
	
	0 22 076
	Direction in which dominant waves are from
	degree true
	0
	0
	9
	

	
	
	0 22 077
	Directional spread of dominant wave
	°
	0
	0
	9
	


Notes:

1. Date of last known position coded here

2. Time of last known position coded here

3. If Argos is used, Argos ID number; If Iridium used, Iridium IMEI number.
4. 1 = Argos; 8 = Iridium & GPS; 9=Argos3

5. Platform drift direction
6. Platform drift speed
7. 0 = Good; 1 = Dubious; 3 = missing

8. 0 = Reliable; 1 = Last known position; 2 = Dubious; 3 = missing

9. 0: ≥ 1500m; 1: ≥500m to <1500m; 2: ≥250m to <500m; 3: ≥100m to <250m; 4: <100m (new value); 7=missing

10. Platform battery voltage

11. % time submerged
12. Date of observation

13. Time of observation

14. 0 = No salinity measured; 1 = In situ sensor, accuracy better than 0.02 ‰; 2 = In situ sensor, accuracy less than 0.02 ‰.

15. In data 0 to skip next descriptors, 1 to use

16. e.g. 2 = WOTAN; 3 = sonic anemometer

17. Anemometer height or effective height for WOTAN

18. Set = 2, time averaged

19. Time in minutes

20. At measurement height
21. Length of wave sampling period

Add new descriptors:

BUFR Table D

	Table Reference
	Element name
	Unit
	Scale
	Ref. Value
	Data width (bits)

	0 01 115
	Identifier of the cruise or mission under which the data were collected.
	CCITT IA5
	0
	0
	160

	0 03 010
	Method of sea / water current measurement


	code table
	0
	0
	4

	0 03 011
	Method of depth calculation
	code table
	0
	0
	2

	0 03 012
	Instrument type / sensor for dissolved oxygen measurement
	Code table
	0
	0
	4

	0 22 188
	Dissolved oxygen
	mol kg-1
	3
	0
	19


Modify a descriptor:

BUFR Table D
	Table Reference
	Element name
	Unit
	Scale
	Ref. Value
	Data width (bits)

	0 22 067
	Instrument type for water temperature / salinity profile measurement
	code table
	0
	0
	10


The modification to this descriptor is highlighted in red. This has been expanded to include the type of salinity profile measurement for use in the CTD template.

Add new descriptors:
3 06 033
Surface salinity

	Table Reference
	Table References
	Element Name
	Element description

	F
	X
	Y
	
	
	

	3
	06
	033
	0
	02
	033
	Method of sea / water salinity measurement
	

	
	0 
	07
	063
	Depth below sea / water surface (cm)
	

	
	0 
	22
	064
	Salinity
	


This sequence is required to represent the surface salinity in the CTD template.

3 06 034
Surface current

	Table Reference
	Table References
	Element Name
	Element description

	F
	X
	Y
	
	
	

	3
	06
	034
	0
	02
	031
	Duration and time of current measurement
	

	
	
	
	0
	03
	010
	Method of sea / water current measurement
	

	
	0 
	02
	040
	Method of removing velocity and motion of platform from current
	

	
	0 
	22
	005
	Direction of sea surface current
	

	
	0
	22
	032
	Speed of sea surface current
	


This template is required to represent the surface current in the CTD template.
3 06 035
Temperature and salinity profile

	Table Reference
	Table References
	Element Name
	

	F
	X
	Y
	
	
	

	3
	06
	035
	1
	12
	000
	Delayed replication of 12 descriptors
	

	
	0
	31
	002
	Extended delayed replication factor
	

	
	0
	07
	062
	Depth below sea / water surface (m)
	

	
	0
	08
	080
	Qualifier for quality class
	Set to 13, indicates depth at a level

	
	0
	33
	050
	GTSPP quality class
	

	
	0
	07
	065
	Water pressure
	

	
	0
	08
	080
	Qualifier for quality class
	Set to 10, indicates pressure at a level

	
	0
	33
	050
	GTSPP quality class
	

	
	0
	22
	043
	Sea / water temperature
	

	
	0
	08
	080
	Qualifier for quality class
	Set to 11, indicates temperature at a level

	
	0
	33
	050
	GTSPP quality class
	

	
	0
	22
	064
	Salinity
	Set to 12, indicates salinity at a level

	
	0
	08
	080
	Qualifier for quality class
	

	
	0
	33
	050
	GTSPP quality class
	


This sequence is required for the representation of the temperature and salinity profile data in the CTD template. This differs from 3 06 004 through the inclusion of pressure (the observed variable) and depth and through the inclusion of the required quality flags.

3 06 036
Current profile
	Table Reference
	Table References
	Element Name
	

	F
	X
	Y
	
	
	

	3
	06
	036
	1
	12
	000
	Delayed replication of 12 descriptors
	

	
	0
	31
	002
	Extended delayed replication factor
	

	
	0
	07
	062
	Depth below sea / water surface (m)
	

	
	0
	08
	080
	Qualifier for quality class
	Set to 13, indicates depth at a level

	
	0
	33
	050
	GTSPP quality class
	

	
	0
	07
	065
	Water pressure
	

	
	0
	08
	080
	Qualifier for quality class
	Set to 10, indicates pressure at a level

	
	0
	33
	050
	GTSPP quality class
	

	
	0
	22
	031
	Speed of current
	

	
	0
	08
	080
	Qualifier for quality class
	Set to 14, indicates current speed at a level

	
	0
	33
	050
	GTSPP quality class
	

	
	0
	22
	004
	Direction of current
	

	
	0
	08
	080
	Qualifier for quality class
	Set to 15, indicates current direction at a level

	
	0
	33
	050
	GTSPP quality class
	


This sequence is required for the representation of current profile data in the CTD template.
3 01 126
Sequence for representation of moored buoy identification
	Table Reference
	Table References
	Element Name
	

	F
	X
	Y
	
	
	

	3
	01
	126
	
	
	
	Sequence for representation of moored buoy identification
	

	
	0
	01
	087
	WMO marine observing platform extended identifier
	

	
	0
	01
	015
	Station or site name
	

	
	0
	02
	149
	Type of data buoy
	

	
	3
	01
	011
	Date
	

	
	3
	01
	012
	Time
	

	
	3
	01
	021
	Location (high accuracy)
	


This sequence is required for the representation of the moored buoy identification data in the moored buoy template.

3 02 038
Sequence for representation of standard surface marine meteorological observations from moored buoys
	Table Reference
	Table References
	Element Name
	

	F
	X
	Y
	
	
	

	3
	06
	038
	
	
	
	Sequence for representation of standard surface marine meteorological observations from moored buoys
	

	
	0
	10
	004
	Pressure
	

	
	0
	10
	051
	Pressure reduced to mean sea level
	

	
	0
	07
	033
	Height of sensor above water surface
	Height of air temperature / humidity sensor

	
	0
	12
	101
	Temperature / air temperature
	At observation height

	
	0 
	12
	103
	Dew point temperature
	At observation height

	
	0
	13
	003
	Relative humidity
	With respect to water at all temperatures

	
	0
	07
	033
	Height of sensor above water surface
	Height of wind speed sensor

	
	0
	08
	021
	Time significance
	=2, time average

	
	0
	04
	025
	Time period or displacement
	Period over which winds are averaged

	
	0
	11
	001
	Wind direction
	At observation height

	
	0
	11
	002
	Wind speed
	At observation height

	
	0
	08
	021
	Time significance
	Set to missing to cancel previous value

	
	0
	04
	025
	Time period or displacement
	Time period over which maximum gust observed

	
	0
	11
	041
	Maximum gust speed
	

	
	0
	04
	025
	Time period or displacement
	Set to missing to cancel previous value

	
	0
	07
	033
	Height of sensor above water surface 
	Set to missing to cancel previous value

	
	0
	02
	005
	Precision of temperature
	

	
	0
	07
	063
	Depth below sea / water surface
	

	
	0
	22
	049
	Sea-surface temperature
	


This sequence is required for the representation of standard meteorological observations from moored buoys.  The instrument heights are required due to the use of instruments at non-standard measurement heights.
3 02 091
Sequence for representation of ancillary meteorological observations

	Table Reference
	Table References
	Element Name
	

	F
	X
	Y
	
	
	

	3
	02
	091
	
	
	
	Sequence for representation of ancillary meteorological observations
	

	
	0
	20
	001
	Horizontal visibility
	

	
	0
	04
	024
	Time period or displacement
	

	
	0
	13
	011
	Total precipitation / total water equivalent
	


This sequence is required for the (optional) reporting of visibility and precipitation from moored buoys. 
3 02 039
Sequence for representation of basic wave measurements

	Table Reference
	Table References
	Element Name
	

	F
	X
	Y
	
	
	

	3
	06
	039
	
	
	
	Sequence for representation of basic wave measurements
	

	
	0
	22
	078
	Duration of wave record
	

	
	0
	22
	070
	Significant wave height
	

	
	0
	22
	073
	Maximum wave height
	

	
	0
	22
	074
	Average wave period
	

	
	0
	22
	071
	Spectral peak wave period
	

	
	0
	22
	076
	Direction from which dominant waves are coming
	

	
	0
	22
	077
	Directional spread of dominant wave
	


This sequence is required for the representation of basic wave measurements from moored and drifting buoys.
3 06 040
Sequence for representation of detailed spectral wave measurements

	Table Reference
	Table References
	Element Name
	

	F
	X
	Y
	
	
	

	3
	06
	040
	
	
	
	Sequence for representation of detailed spectral wave measurements
	

	
	0
	22
	078
	Duration of wave record
	

	
	0
	22
	082
	Maximum non-directional spectral wave density
	

	
	1
	06
	000
	Delayed replication of 6 descriptors
	

	
	0
	31
	001
	Delayed descriptor replication factor
	Number of frequency bins

	
	0
	22
	080
	Waveband central frequency
	

	
	0
	22
	069
	Spectral wave density
	

	
	0
	22
	086
	Mean direction from which waves are coming
	

	
	0
	22
	087
	Principle direction from which waves are coming
	

	
	0
	22
	088
	First normalized polar coordinate from Fourier coefficients
	

	
	0
	22
	089
	Second normalized polar coordinate from Fourier coefficients
	


This sequence is required for the representation of spectral wave measurements from moored buoys. It should be noted that the ability to report the spectra or statistical properties based on wave number is not included. As such this sequence is not suitable for the reporting of wave spectra from aircraft or satellites.
3 06 041
Depth and temperature profile (high accuracy / precision)

	Table Reference
	Table References
	Element Name
	

	F
	X
	Y
	
	
	

	3
	06
	041
	
	
	
	Depth and temperature profile (high accuracy / precision)
	

	
	0
	02
	032
	Indicator for digitization
	Set to 0, fixed sensor depths

	
	1
	02
	000
	Delayed replication of 2 descriptors
	

	
	0
	31
	001
	Delayed descriptor replication factor
	Number of depths

	
	0
	07
	062
	Depth below sea / water surface
	

	
	0
	22
	043
	Sea / water temperature
	


This sequence is required for the representation of temperature profile data (to 2 decimal places) from moored buoys.
3 06 042
Wind measurement from drifting buoy

	Table Reference
	Table References
	Element Name
	

	F
	X
	Y
	
	
	

	3
	06
	042
	
	
	
	Wind measurement from drifting buoy
	

	
	0
	02
	169
	Anemometer type
	e.g. 2 = WOTAN, 3 = sonic anemometer

	
	0
	07
	033
	Height of sensor above water surface
	Height of anemometer above water surface or effective height for WOTAN.

	
	0
	08
	021
	Time significance
	Set to 2, time averaged

	
	0
	04
	025
	Time period or displacement
	Averaging period in minutes

	
	0
	11
	001
	Wind direction
	At measurement height

	
	0 
	11
	002
	Wind speed
	At measurement height


This sequence is required for the representation of wind measurements from drifting buoys.
3 06 037
Dissolved oxygen profile data
	Table Reference
	Table References
	Element Name
	

	F
	X
	Y
	
	
	

	3
	06
	037
	
	
	
	Dissolved oxygen profile data
	

	
	1
	09
	000
	Delayed replication of 9 descriptors
	

	
	0
	31
	002
	Extended delayed descriptor replication factor
	

	
	0
	07
	062
	Depth below sea / water surface
	

	
	0
	08
	080
	Qualifier for quality class (set to 13, indicates depth at a level)
	

	
	0
	33
	050
	GTSPP quality class
	

	
	0
	07
	065
	Water pressure
	

	
	0
	08
	080
	Qualifier for quality class (set to 10, indicates pressure at a level)
	

	
	0
	33
	050
	GTSPP quality class
	

	
	0
	22
	188
	Dissolved oxygen
	

	
	0
	08
	080
	Qualifier for quality class (set to 16, dissolved oxygen at a level)
	

	
	0
	33
	050
	GTSPP quality class
	


This sequence is required for the representation of wind measurements from drifting buoys.
3 01 127
Humidity instrumentation
	Table Reference
	Table References
	Element Name
	

	F
	X
	Y
	
	
	

	3
	01
	127
	
	
	
	Humidity instrumentation
	

	
	0
	03
	002
	Generic type of humidity instrument
	

	
	0
	03
	003
	Configuration of sensors
	

	
	0
	03
	004
	Type of shield or screen
	

	
	0
	03
	008
	Artificially ventilated screen or shield
	


This sequence replaces 3 02 052. The biases and error characteristics for humidity observations are known to vary significantly with the type of instrument used and the ventilation of the instrument. In order to take the different error characteristics and biases into account when assimilating the observations the UK Met Office has requested, via the JCOMM Ship Observations Team, that this information be included in the marine data template (B/C 10). The SOT-7 meeting noted and concurred with this proposal and this sequence has been updated to include that proposal.
Add new Code tables and new entries:
Code tables

0 03 010
Method of sea / water current measurement

	Code Figure
	Meaning

	0
	Reserved

	1*
	ADCP (Acoustic Doppler Current Profiler) 

	2
	GEK (Geomagnetic ElectroKinetograph) 

	3
	Ship's set and drift determined by fixes 3-6 hours apart 

	4
	Ship's set and drift determined by fixes more than 6 hours but less than 12 hours apart 

	5
	Drift of buoy

	6
	ADCP (Acoustic Doppler Current Profiler) 

	7
	ADCP (Acoustic Doppler Current Profiler) bottom tracking mode

	8
	Electromagnetic sensor

	9
	Rotor and vane

	10
	Lowered ADCP

	11 – 15
	Reserved


This table is an expanded version of 0 02 030. A new table (and descriptor) is proposed due to the increased field width required. The new entries to this table are indicated in red.

0 03 011
Method of depth calculation
	Code figure
	Meaning

	0
	Depth calculated using fall rate equation

	1
	Depth calculated from water pressure / equation of state

	2
	Reserved

	3
	Missing


This table and associated descriptor are required to differentiate between the different methods of depth calculation for oceanographic data.

0 03 012
Instrument type / sensor for dissolved oxygen measurement
	Code figure
	Meaning

	0
	Anderraa oxygen Optode

	1
	Winkler bottle

	2 – 14
	Reserved

	15
	Missing


Modify Code and Flag tables:
0 02 149

Type of data buoy

	Code Figure
	Meaning

	4
	Ice float drifter

	38
	Ice beacon

	39
	Ice mass balance buoy


The additions have been highlighted in red. The two new entries are needed to represent those types of data buoys. The renaming of ice float to ice drifter has been proposed to distinguish the entry from entry 30 (Ice buoy / float).
0 33 027

Location quality class
	Code Figure
	Meaning

	4
	<= 100m


The new addition has been highlighted in red. This is required to represent the increased accuracy available from GPS sensors.
0 08 029

Surface type
	Code Figure
	Meaning

	18
	Sea ice


The new entry has been highlighted in red. This is needed to distinguish between when the buoy is on ice or in the water.
0 22 067

Instrument type for water temperature profile measurement

	Code Figure
	Meaning

	902
	Brooke Ocean Moving Vessel Profiler (MVP)

	903
	Seabird CTD

	904
	AML Oceanographic CTD

	905
	Falmouth Scientific CTD

	906
	Ocean Sensors CTD

	907
	Valeport CTD

	908
	Ocean Science MVP

	909
	Idronaut CTD

	910
	Seabird SBE38


These are additional entries for common code table C-3 (0 22 067) to provide more information about the types of CTD instruments typically used.

0 08 080

Qualifier for quality class

	Code Figure
	Meaning

	14
	sea/water current speed at a level

	15
	sea/water current direction at a level

	16
	dissolved oxygen at a level


Additional entries for quality class qualifier to include current speed and direction measurement at a level.

Add a new B/C regulation:

B/C 10.4.4.1:

2) When cloud cover is observed in Oktas the cloud cover shall be converted to percent, with fractional numbers rounded up (e.g. 1 Okta = 12.5%, rounded to 13 %).

· ANNEX TO PARAGRAPH 3.2.7 [to operational]
Add entries:
0 02 080 – Balloon manufacturer


Code figure


3
Guangzhou Shuangyi (China)

4
ChemChina Zhuzhou (China)
· ANNEX TO PARAGRAPH 3.2.8 [to operational]
	Code Figure
	Code Table 0 01 036
Agency in charge of operating the observing platform

	124173
	Canada, Environment Canada

	124174
	Canada, Department of National Defence 

	124175
	Canada, Nav Canada


· ANNEX TO PARAGRAPH 4.1

(1)   List of amendments by fast-track (2 May 2012)

(2)   List of pre-operational entries (10 July 2012)

(3)   List of amendments by the procedure between CBS sessions
(7 November 2012, partially 6 November 2013)

(4)   List of amendments by fast-track (7 November 2012)

(5)   List of pre-operational entries (26 February 2013)

(6)   List of amendments by fast-track (8 May 2013)

(7)   List of amendments by the procedure between CBS sessions (14 November 2013)

(8)   List of amendments by fast-track (14 November 2013) under process for approval
· ANNEX TO PARAGRAPH 4.2
I.   Status of proposals at the IPET-DRC-IV and during the last intersessional period

	Paragraph
	Title
	Implementation date/validation

	2.2.7
	Generalized vertical height coordinate in GRIB Edition 2 - Part A
	07/11/2012

	2.2.7
	Generalized vertical height coordinate in GRIB Edition 2 - Part B
	14/11/2013

	2.2.9
	GRIB template for 4-D Trajectory grid definition
	On going

	Email
	GRIB template for analysis or forecast of wave parameters at the sea surface
	On going


II.   Status of proposals at the IPET-DRC-III and during the last intersessional period

	Paragraph
	Title
	Implementation date / validation

	2.2.1
	GRIB Calendar Identification
	14/11/2013

	2.3.2
	Arakawa E grids in GRIB2
	On going

	2.3.5
	GRIB template for rotated tilted Mercator projection
	Ongoing

	2.3.12
	Space Weather in GRIB2
	Well in advance before next fast-track in May


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

	2.3.1/2.3-2

(combined)
	Encoding wave spectra in GRIB Edition 2

Waves parameters
 (presented in the report of IPET-DRC-II)
	46-48 under validation; others have been implemented


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

	2.1.12
	New compression method – CCSDS szip 
	Superseded by 2.2 (1) of this meeting


· ANNEX TO PARAGRAPH 4.3
I.   Status of proposals at the IPET-DRC-IV

	Paragraph
	Title
	Implementation date / validation

	3.2.1
	BUFR template for n-minute AWS data (3 07 092)
	Ongoing

	3.2.4
	A Note under Class 20 referring to 0 20 054
	14/11/2013

	3.2.7
	Sequence 3 02 067
	Ongoing

	3.2.8
	A 1st Draft for BUFR template for exchange of LIDAR and ceilometer data (to be finalized for validation)
	Superseded by 3.2(2) of this meeting

	3.2.10
	New BUFR/CREX entries for NPP data
Separated to SST (implemented) and others
	07/11/2012  and 14/11/2013 

	3.2.11
	A BUFR Sequence to append data for national use to Canadian SYNOP reports
	Ongoing

	3.2.12
	New BUFR/CREX entries for dual polarization radar data *
	Ongoing


*   The proposal has been modified as follows.

	F  X  Y
	Element name
	BUFR
	CREX

	
	
	Unit
	Scale
	Ref. value
	Data width
	Unit
	Scale
	Data width

	0 33 029
	Correlation coefficient
	Numeric
	2
	-100
	8
	Numeric
	2
	3

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


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

	Paragraph
	Title
	Implementation date / validation

	3.2.5
	Identification of converted data in Octet No. 7 of Section 3
	Defunct


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

	Paragraph
	Title
	Implementation date / validation

	3.3.27
	Additional BUFR descriptors for the Evolution of clouds and Template version, additional notes in BUFR table B (Note to 0 20 054 is superseded by 3.2.4 of IPET-DRC-IV)
	14/11/2013


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

	Paragraph
	Title
	Implementation date / validation

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

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

	3.1.5 (1)
	National and WMO station identification and the AWS BUFR templates: TM307092 and TM307093
	TM307092 superseded by 3.2.1 of IPET-DRC-IV, other No interest

	3.1.8.2
	BUFR/CREX Templates for Tide Elevation Data
	Validated **

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


**   It was reported during the meeting that 60 stations in Australia, New Zealand, France and Singapore report in this format for several years.
· ANNEX TO PARAGRAPH 4.4
I.   Proposals by email during the intersessional period since the last meeting

	Paragraph
	Title
	Implementation date / validation

	Email
	New entry in BUFR Flag table - ATOVS
	Superseded by Item 3.2(3) of this meeting

	Email
	New entry in GRIB Code table - Rossby wave envelope
	Superseded by Item 2.2(4) of this meeting


· ANNEX TO PARAGRAPH 5.1

Add a Note:

B/C 1.2.3, 20.4, 25.4 and 30.2.1.4:
Note:

The official altitude of the aerodrome (HA in Volume A) shall not be used to report Height of station ground above mean sea level 0 07 030 in BUFR or CREX messages from aerodromes. Those are two different vertical coordinates. "Height of station ground above mean sea level" for each station should be made available to the encoding centre concerned, which may be a centre within the same NMHS or other NMC/RTH.

Add new regulations:

B/C 1.4.4.4.4, B/C 5.4.4.4.4 and B/C 10.4.4.4.3:
If synoptic data are produced in BUFR or CREX by conversion from a TAC report, the following approach shall be used: Height of base of the lowest cloud 0 20 013 shall be derived from the hshs in the first group 8 in section 3, i.e. from the hshs of the lowest cloud. If and only if groups 8 are not reported in section 3, 0 20 013 may be derived from h. The lower limit of the range defined for hshs and for h shall be used. However, if groups 8 are not reported in section 3 and h = 9 and Nh ≠ 0, then 0 20 013 shall be 4000 m; if groups 8 are not reported in section 3 and h = 9 and Nh = 0, then 0 20 013 shall be 8000 m.
Add new points d), e) and f) in the relevant regulations:

B/C 1.4.4.3.1, B/C 5.4.4.3.1 and B/C 10.4.4.3.1:
(d)
If no clouds are observed (clear sky), then the cloud amount shall be reported as 0.

(e)
If sky is obscured by fog and/or other meteorological phenomena, then the cloud amount shall be reported as 9.

(f)
If cloud cover is indiscernible for reasons other than fog or other meteorological phenomena, or observation is not made, the cloud amount shall be reported as missing. 

· ANNEX TO PARAGRAPH 5.2

Amend the B/C Regulations:

TM 307182 - BUFR template for synoptic reports from fixed land stations suitable 

                     for SYNOP data in compliance with reporting practices in RA II 
3 07 182
	3 01 090
	Fixed surface station identification, time, horizontal and vertical coordinates
	Unit, scale

	3 02 031
	Pressure data
	

	3 02 035
	Basic synoptic “instantaneous” data 
	

	3 02 036
	Clouds with bases below station level
	

	3 02 047
	Direction of cloud drift                  
	

	0 08 002
	Vertical significance (= missing to cancel the previous value)
	Code table, 0

	3 02 048
	Direction and elevation of cloud    
	

	3 02 037
	State of ground, snow depth, ground minimum temperature (past 12 hours)
	

	0 12 120
	Ground temperature                                                  snT’gT’g
	K, 2

	0 12 122
	Ground minimum temperature of the preceding night    
                                                                                    snTgTg
	K, 2

	3 02 043
	Basic synoptic “period” data
	

	3 02 044
	Evaporation data
	

	1 01 002
	Replicate next descriptor 2 times
	

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

	3 02 046
	Temperature change                   
	


Regulations:

General

(i) BUFR template TM 307182 shall not be mandatory for Member States in Region II. Either the template TM 307080 or any of the templates TM 307081, TM 307182, TM 307083 to TM 307086, whichever is the most convenient, may be used.

(ii) Regulations B/C 1.1 to B/C 1.9, inclusive, shall apply.

(iii) Regulations B/C 1.10 to B/C 1.14, inclusive, shall apply.

(iv) BUFR template TM 307182 is recommended to be used instead of TM 307082 to allow reporting of Ground temperature (0 12 120).
B/C 1.9.2 “Instantaneous” data required by reporting practices in RA II
B/C 1.9.2.1 Ground temperature    

Ground temperature measured at the time of observation (0 12 120) shall be reported in degrees Kelvin (with precision in hundredths of a degree Kelvin); if produced in CREX, in degrees Celsius (with precision in hundredths of a degree Celsius). 
Notes (1) and (2) under Regulation B/C 1.8.3 shall apply.

Inclusion of this datum into reports at least at 0000 and 1200 UTC shall be left to national decision. [2/12.6.1] 

B/C 1.9.2.2 Ground minimum temperature of the preceding night    

Ground minimum temperature of the preceding night (0 12 122) shall be reported in degrees Kelvin (with precision in hundredths of a degree Kelvin); if produced in CREX, in degrees Celsius (with precision in hundredths of a degree Celsius). 
Notes (1), (2) and (3) under Regulation B/C 1.8.3 shall apply.
The point (i) of the General part of the regulations are to be amended not only under TM 307182, but also under the other regional templates TM 307081, TM 307083, TM 307084 and TM 307086 to read:

TM 307081

General

(i) BUFR template TM 307081 shall not be mandatory for Member States in Region I. Either the template TM 307080 or any of the templates TM 307081, TM 307182, TM 307083 to TM 307086, whichever is the most convenient, may be used.

TM 307083

General

(i) BUFR template TM 307083 shall not be mandatory for Member States in Region III. Either the template TM 307080 or any of the templates TM 307081, TM 307182, TM 307083 to TM 307086, whichever is the most convenient, may be used.

TM 307084

General

(i) BUFR template TM 307084 shall not be mandatory for Member States in Region IV. Either the template TM 307080 or any of the templates TM 307081, TM 307182, TM 307083 to TM 307086, whichever is the most convenient, may be used.

TM 307086

General

(i) BUFR template TM 307086 shall not be mandatory for Member States in Region VI. Either the template TM 307080 or any of the templates TM 307081, TM 307182, TM 307083 to TM 307086, whichever is the most convenient, may be used.

Add a note to Category 07 of BUFR Table D:

(x)

3 07 082 is deprecated.
· ANNEX TO PARAGRAPH 6.2
I
DATE OF IMPLEMENTATION

xx May 2014

II
LIST OF AMENDMENTS

[Manual on Codes, Volume I.1]

1.
Amendments to the aeronautical codes (METAR and SPECI)

Editorial note:

(1)
Amendments in red are the new proposals while those in blue have already been approved to implement on 14 November 2013.

(2)
The new amendments are to adjust inconsistencies between the WMO Technical Regulations, Volume II (WMO No. 49) (ICAO Annex 3) and the Manual on Codes.

Section A – CODE FORMS

Amend Regulation 15.7.4.2 of METAR and SPECI:
15.7.4.2

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

Notes:

(1)
See Regulation 15.7.5.

(1)
The extreme values of the runway visual range are indicated in accordance with rule 15.7.5 and the trend is indicated in accordance with Regulation 15.7.4.3.

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

(3)
A marked discontinuity occurs when there is an abrupt and sustained change in runway visual range, lasting at least two minutes and during which it reaches or passes 800, 550, 300 and 175 m, consistent with the issuance of aerodrome special meteorological reports (SPECI) given in the Technical Regulations (WMO-No. 49), Volume II, [C.3.1.] 4.3.3.

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

Note:
See Note (12) to Regulation 15.7.4.2.

Amend Regulation 15.13.6.1 of METAR and SPECI:
15.13.6.1
Subject to regional air navigation agreement, information on the state of the runway provided by the appropriate airport authority shall be included. The runway deposits ER, the extent of runway contamination CR, the depth of deposit eReR and the estimated surface friction coefficient/braking action BRBR shall be indicated in accordance with code tables 0919, 0519, 1079 and 0366, respectively. The state of the runway group shall be replaced by the abbreviation R/SNOCLOSNOCLO when the aerodrome is closed due to extreme deposit of snow. If contaminations on a single runway or on all runways at an aerodrome have ceased to exist, this should be reported by replacing the last six digits of the group by CLRD//.

Note:
Concerning runway designator DRDR, Regulation 15.7.3 applies. Additional code figures 88 and 99 are reported in accordance with the European Air Navigation Plan, FASID, Part III-AOP, Attachment A.: The code figure 88 indicates “all runways”; the code figure 99 shall be used if a new runway state report is not available in the time for dissemination of the appropriate METAR message, in which case the previous runway state report will be repeated.

· ANNEX TO PARAGRAPH 6.3
Amend Regulation 51.1.5:

51.1.5
The group w’w’ and/or the group NSNSNShShShS, or VVhShShS shall be omitted if the corresponding element(s) is (are) expected to be absent or not significant. After change groups TTTTT YYGG/YeYeGeGe, elements shall be omitted if they are not expected to differ significantly from the preceding values they possessed in the coded forecast (see Regulations 51.5.2, 51.6.1.7 and 51.6.3). However, in case of significant change of the clouds, all cloud groups, including any significant layer(s) or masses not expected to change, shall be given.

· ANNEX TO PARAGRAPH 7.1.1

Reports received in Table Driven Code Forms

Table 1: Areas for which reports in "IUS" surface BUFR for RBSN stations were recorded at the RTHs participating in the SMM exercise of April 2013
	Region
	Area

	1
	OCEAN ISLANDS / ILES DANS L'OCEAN

	1
	SPAIN (CEUTA AND MELILLA) / ESPAGNE (CEUTA ET MELILLA)

	1
	COMOROS / COMORES

	1
	SPAIN (CANARY ISLANDS) / ESPAGNE (ILES CANARIES)

	1
	OCEAN ISLANDS / ILES DANS L'OCEAN

	1
	ALGERIA / ALGERIE

	1
	OCEAN ISLANDS / ILES DANS L'OCEAN

	1
	MADEIRA / MADERE

	1
	OCEAN ISLANDS / ILES DANS L'OCEAN

	1
	OCEAN ISLANDS / ILES DANS L'OCEAN

	1
	SEYCHELLES

	1
	TUNISIA / TUNISIE

	1
	OCEAN ISLANDS / ILES DANS L'OCEAN

	1
	SOUTH AFRICA / AFRIQUE DU SUD

	2
	UNITED ARAB EMIRATES / EMIRATS ARABES UNIS

	2
	BANGLADESH

	2
	BAHRAIN / BAHREIN

	2
	CHINA / CHINE

	2
	HONG KONG, CHINA / HONG-KONG, CHINE

	2
	INDIA (STATIONS NORTH OF LATITUDE 20~N) / INDE (STATIONS AU NORD DE LA LATITUDE 20~N)

	2
	INDIA (STATIONS SOUTH OF LATITUDE 20~N) / INDE (STATIONS AU SUD DE LA LATITUDE 20~N)

	2
	IRAQ

	2
	JAPAN / JAPON

	2
	CAMBODIA / CAMBODGE

	2
	REPUBLIC OF KOREA / REPUBLIQUE DE COREE

	2
	KUWAIT / KOWEIT

	2
	MACAO, CHINA / MACAO, CHINE

	2
	MALDIVES

	2
	MYANMAR

	2
	MONGOLIA / MONGOLIE

	2
	OMAN

	2
	PAKISTAN

	2
	DEMOCRATIC PEOPLE'S REPUBLIC OF KOREA / REPUBLIQUE POPULAIRE DEMOCRATIQUE DE COREE

	2
	QATAR

	2
	RUSSIAN FEDERATION (IN ASIA) / FEDERATION DE RUSSIE (EN ASIE)

	2
	SAUDI ARABIA / ARABIE SAOUDITE

	2
	YEMEN

	3
	ARGENTINA / ARGENTINE

	3
	BOLIVIA / BOLIVIE

	3
	BRAZIL / BRESIL

	3
	CHILE / CHILI

	3
	COLOMBIA / COLOMBIE

	3
	ECUADOR / EQUATEUR

	3
	FRENCH GUIANA / GUYANE FRANCAISE

	3
	ISLANDS / ILES (88: 800 - 998)

	3
	PERU / PEROU

	3
	PARAGUAY

	3
	SURINAME / SURINAM

	3
	URUGUAY

	4
	BERMUDA / BERMUDES

	4
	COLOMBIA / COLOMBIE (SAN ANDRES AND PROVIDENCIA ISLANDS / ILES SAN ANDRES ET PROVIDENCIA)

	4
	CUBA

	4
	DOMINICA / DOMINIQUE

	4
	MEXICO / MEXIQUE

	4
	MARTINIQUE

	4
	PUERTO RICO AND US POSSESSIONS IN THE CARIBBEAN AREA / PORTO-RICO ET POSSESSIONS DES ETATS-UNIS DANS LA REGION DES CARAIBES

	4
	UNITED STATES OF AMERICA (ALASKA) / ETATS-UNIS D'AMERIQUE (ALASKA)

	4
	UNITED STATES OF AMERICA / ETATS-UNIS D'AMERIQUE

	5
	SAMOA AND AMERICAN SAMOA / SAMOA ET SAMOA AMERICAIN

	5
	ISLANDS / ILES (96: 995, 996)

	5
	AUSTRALIA / AUSTRALIE (LAT 10~S - 15~S)

	5
	AUSTRALIA / AUSTRALIE (LAT 15~S - 20~S)

	5
	AUSTRALIA / AUSTRALIE (LAT 20~S - 25~S)

	5
	AUSTRALIA / AUSTRALIE (LAT 25~S - 30~S)

	5
	AUSTRALIA / AUSTRALIE (LAT 30~S - 35~S)

	5
	AUSTRALIA / AUSTRALIE (LAT 35~S - 40~S)

	5
	AUSTRALIA / AUSTRALIE (LAT 40~S - 45~S)

	5
	AUSTRALIA (ADDITIONAL ISLANDS) / AUSTRALIE (ILES SUPPLEMENTAIRES)

	5
	FIJI / FIDJI

	5
	ISLANDS IN THE PACIFIC OCEAN NORTH OF THE EQUATOR / ILES DANS L'OCEAN PACIFIQUE AU NORD DE L'EQUATEUR

	5
	ISLANDS IN THE PACIFIC OCEAN NORTH OF THE EQUATOR / ILES DANS L'OCEAN PACIFIQUE AU NORD DE L'EQUATEUR

	5
	INDONESIA / INDONESIE (JAWA)

	5
	INDONESIA / INDONESIE (SULAWESI)

	5
	INDONESIA / INDONESIE (NUSATENGGARA)

	5
	INDONESIA / INDONESIE (MALUKU AND / ET IRIAN JAYA)

	5
	INDONESIA / INDONESIE (SUMATRA)

	5
	INDONESIA / INDONESIE (KALIMANTAN)

	5
	ISLANDS IN THE PACIFIC OCEAN NORTH OF THE EQUATOR / ILES DANS L'OCEAN PACIFIQUE AU NORD DE L'EQUATEUR

	5
	ISLANDS IN THE PACIFIC OCEAN NORTH OF THE EQUATOR / ILES DANS L'OCEAN PACIFIQUE AU NORD DE L'EQUATEUR

	5
	MALAYSIA (PENINSULAR MALAYSIA) / MALAISIE (MALAISIE PENINSULAIRE)

	5
	MALAYSIA (SABAH AND SARAWAK) / MALAISIE (SABAH ET SARAWAK)

	5
	NAURU

	5
	NEW ZEALAND / NOUVELLE-ZELANDE

	5
	DETACHED ISLANDS / ILES ISOLEES (91: 960 - 998)

	5
	PHILIPPINES

	5
	ISLANDS IN THE PACIFIC OCEAN NORTH OF THE EQUATOR / ILES DANS L'OCEAN PACIFIQUE AU NORD DE L'EQUATEUR

	5
	PAPUA NEW GUINEA / PAPOUASIE - NOUVELLE-GUINEE

	5
	FRENCH POLYNESIA (MARQUESAS ISLANDS) / POLYNESIE FRANCAISE (ILES MARQUISES)

	5
	FRENCH POLYNESIA (SOCIETY ISLANDS) / POLYNESIE FRANCAISE (ILES DE LA SOCIETE)

	5
	FRENCH POLYNESIA (TUAMOTU ISLANDS AND GAMBIER ISLANDS) / POLYNESIE FRANCAISE (ILES TUAMOTU ET ILES GAMBIER)

	5
	FRENCH POLYNESIA (AUSTRAL ISLANDS) / POLYNESIE FRANCAISE (ILES AUSTRALES)

	5
	SINGAPORE / SINGAPOUR

	5
	SOLOMON ISLANDS / ILES SALOMON

	5
	TUVALU

	5
	ISLANDS IN THE PACIFIC OCEAN NORTH OF THE EQUATOR / ILES DANS L'OCEAN PACIFIQUE AU NORD DE L'EQUATEUR

	5
	SAMOA AND AMERICAN SAMOA / SAMOA ET SAMOA AMERICAIN

	5
	ISLANDS IN THE PACIFIC OCEAN NORTH OF THE EQUATOR / ILES DANS L'OCEAN PACIFIQUE AU NORD DE L'EQUATEUR

	6
	ALBANIA / ALBANIE

	6
	AUSTRIA / AUTRICHE

	6
	BELGIUM / BELGIQUE

	6
	BOSNIA AND HERZEGOVINA / BOSNIE-HERZEGOVINE

	6
	BELARUS

	6
	SWITZERLAND AND LIECHTENSTEIN / SUISSE ET LIECHTENSTEIN

	6
	CYPRUS / CHYPRE

	6
	CZECH REPUBLIC / REPUBLIQUE TCHEQUE

	6
	GERMANY / ALLEMAGNE

	6
	DENMARK AND FAROE ISLANDS / DANEMARK ET ILES FEROE

	6
	SPAIN / ESPAGNE

	6
	ESTONIA / ESTONIE

	6
	FINLAND / FINLANDE

	6
	FRANCE

	6
	UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND / ROYAUME-UNI DE GRANDE-BRETAGNE ET D'IRLANDE DU NORD

	6
	GIBRALTAR

	6
	GREECE / GRECE

	6
	GREENLAND / GROENLAND

	6
	CROATIA / CROATIE

	6
	HUNGARY / HONGRIE

	6
	IRELAND / IRLANDE

	6
	ISRAEL

	6
	ITALY / ITALIE

	6
	LITHUANIA / LITUANIE

	6
	LATVIA / LETTONIE

	6
	THE FORMER YUGOSLAV REPUBLIC OF MACEDONIA / EX-REPUBLIQUE YOUGOSLAVE DE MACEDOINE

	6
	NETHERLANDS / PAYS-BAS

	6
	NORWAY / NORVEGE

	6
	POLAND / POLOGNE

	6
	PORTUGAL

	6
	ROMANIA / ROUMANIE

	6
	RUSSIAN FEDERATION (IN EUROPE) / FEDERATION DE RUSSIE (EN EUROPE)

	6
	SERBIA / SERBIE

	6
	SLOVAKIA / SLOVAQUIE

	6
	SLOVENIA / SLOVENIE

	6
	SWEDEN / SUEDE

	6
	SYRIAN ARAB REPUBLIC / REPUBLIQUE ARABE SYRIENNE

	6
	TURKEY / TURQUIE

	7
	STATIONS OPERATED BY AUSTRALIA / STATIONS EXPLOITEES PAR L'AUSTRALIE

	7
	STATIONS OPERATED BY CHILE / STATIONS EXPLOITEES PAR LE CHILI

	7
	STATIONS OPERATED BY CHINA / STATIONS EXPLOITEES PAR LA CHINE

	7
	STATIONS OPERATED BY GERMANY / STATIONS EXPLOITEES PAR L'ALLEMAGNE

	7
	STATIONS OPERATED BY FRANCE / STATIONS EXPLOITEES PAR LA FRANCE

	7
	STATIONS OPERATED BY THE UNITED KINGDOM / STATIONS EXPLOITEES PAR LE ROYAUME-UNI

	7
	STATIONS OPERATED BY ITALY / STATIONS EXPLOITEES PAR L'ITALIE

	7
	STATIONS OPERATED BY JAPAN / STATIONS EXPLOITEES PAR LE JAPON

	7
	STATIONS OPERATED BY THE RUSSIAN FEDERATION / STATIONS EXPLOITEES PAR LA FEDERATION DE RUSSIE

	7
	STATIONS OPERATED BY UKRAINE / STATIONS EXPLOITEES PAR L'UKRAINE

	7
	STATIONS OPERATED BY THE U.S.A. / STATIONS EXPLOITEES PAR LES U.S.A.

	7
	STATIONS OPERATED BY THE U.S.A. (UNIVERSITY OF WISCONSIN) / STATIONS EXPLOITEES PAR LES U.S.A. (UNIVERSITE DU WISCONSIN)

	7
	STATIONS OPERATED BY SOUTH AFRICA / STATIONS EXPLOITEES PAR L'AFRIQUE DU SUD


Table 2: Areas for which reports in IUS (upper air) BUFR for RBSN stations were recorded at the RTHs participating in the SMM exercise of April 2013

	RA
	Area

	1
	SPAIN (CANARY ISLANDS)

	1
	ALGERIA

	1
	OCEAN ISLANDS BETWEEN 30o and 60oS

	1
	SENEGAL

	1
	OCEAN ISLANDS

	1
	SOUTH AFRICA

	2
	CHINA

	2
	HONG KONG, CHINA

	2
	INDIA

	2
	JAPAN

	2
	REPUBLIC OF KOREA

	2
	MONGOLIA

	2
	PAKISTAN

	2
	DEMOCRATIC PEOPLE'S REPUBLIC OF KOREA

	2
	RUSSIAN FEDERATION (IN ASIA)

	3
	BRAZIL

	3
	CHILE

	3
	COLOMBIA

	3
	FRENCH GUIANA

	3
	ISLANDS (88: 800 - 998)

	3
	VENEZUELA

	4
	NETHERLANDS ANTILLES AND ARUBA

	4
	BAHAMAS

	4
	BELIZE

	4
	BERMUDA

	4
	BARBADOS

	4
	CANADA

	4
	COLOMBIA (SAN ANDRES AND PROVIDENCIA ISLANDS)

	4
	COSTA RICA

	4
	CAYMAN ISLANDS

	4
	DOMINICAN REPUBLIC

	4
	GUADELOUPE, ST MARTIN, ST BARTHELEMY (AND OTHER FRENCH ISLANDS IN THE VICINITY)

	4
	MEXICO

	4
	PUERTO RICO AND US POSSESSIONS IN THE CARIBBEAN AREA

	4
	TRINIDAD AND TOBAGO

	4
	UNITED STATES OF AMERICA

	4
	UNITED STATES OF AMERICA (ALASKA)

	5
	SAMOA AND AMERICAN SAMOA

	5
	AUSTRALIA

	5
	FIJI

	5
	ISLANDS IN THE PACIFIC OCEAN NORTH OF THE EQUATOR

	5
	ISLANDS IN THE PACIFIC OCEAN NORTH OF THE EQUATOR

	5
	INDONESIA

	5
	KIRIBATI

	5
	ISLANDS IN THE PACIFIC OCEAN NORTH OF THE EQUATOR

	5
	NEW CALEDONIA

	5
	NEW ZEALAND

	5
	PHILIPPINES

	5
	ISLANDS IN THE PACIFIC OCEAN NORTH OF THE EQUATOR

	5
	PAPUA NEW GUINEA

	5
	FRENCH POLYNESIA (AUSTRAL ISLANDS)

	5
	FRENCH POLYNESIA (MARQUESAS ISLANDS)

	5
	FRENCH POLYNESIA (SOCIETY ISLANDS)

	5
	FRENCH POLYNESIA (TUAMOTU AND GAMBIER ISLANDS)

	5
	SINGAPORE

	5
	SOLOMON ISLANDS

	5
	TUVALU

	5
	ISLANDS IN THE PACIFIC OCEAN NORTH OF THE EQUATOR

	6
	AUSTRIA

	6
	SWITZERLAND AND LIECHTENSTEIN

	6
	CYPRUS

	6
	CZECH REPUBLIC

	6
	GERMANY

	6
	DENMARK AND FAROE ISLANDS

	6
	SPAIN

	6
	FINLAND

	6
	FRANCE

	6
	UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND

	6
	GREECE

	6
	GREENLAND

	6
	CROATIA

	6
	HUNGARY

	6
	IRELAND

	6
	ISRAEL

	6
	ITALY

	6
	NETHERLANDS

	6
	NORWAY

	6
	POLAND

	6
	RUSSIAN FEDERATION (IN EUROPE)

	6
	SERBIA

	6
	SLOVAKIA

	6
	SLOVENIA

	6
	SWEDEN

	6
	TURKEY

	7
	STATIONS OPERATED BY AUSTRALIA

	7
	STATIONS OPERATED BY THE UNITED KINGDOM

	7
	STATIONS OPERATED BY ITALY

	7
	STATIONS OPERATED BY JAPAN

	7
	STATIONS OPERATED BY THE UNITED STATES OF AMERICA
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Figure 1: Surface Reports in TDCF (ISM for RBSN stations) recorded in the April 2013 SMM
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Figure 2: Upper air reports in TDCF (IUS or IUK for RBSN stations) recorded in the April 2013 SMM
· ANNEX TO PARAGRAPH 7.1.2.2
RA-II Member activities related to TDCF since 2012

(1)
Pakistan

Pakistan is now actively developing their TDCF encoding system for surface synoptic, upper-air sounding and climate data. It started disseminating BUFR SYNOP data (ISMD [01 | 21 | 41], ISID [01 | 21 | 41] OPKC) in February 2012, and BUFR PILOT data (IUJD [01 | 02 |11 |12] OPKC) and BUFR PILOT BOBIL data (IUJD [20 |21] OPKC) in August 2012.

(2)
Cambodia

Cambodia upgraded its message switching system in December 2012, and started disseminate BUFR SYNOP data (ISMC01 VDPP). There are, however, some issues in GTS circuit operation and the dissemination of BUFR (and TAC) bulletins is unstable.

(3)

Myanmar

Myanmar upgraded its message switching system in December 2012, and started disseminating BUFR SYNOP data (ISMC01 VBRR). However, dissemination of BUFR messages is unstable because of GTS circuit operation and the government’s filtering of observation messages (both TAC and BUFR) as “encrypted” messages.

(4)
Gulf Countries

A Workshop on WMO Information System (WIS) and TDCF was held in January 2013 in Doha, Qatar. Based on the discussion in this workshop, a sub-regional project for TDCF migration has been launched. The activity started with the distribution of a questionnaire on the status of each country.
Migration progress and status

Statistics were collected for the period of April 1 through 15, 2013. Resources were derived from the results of Special MTN Monitoring (SMM) pre-analysis and Integrated WWW Monitoring (IWM) created by WMC Melbourne/RTH Tokyo and from the latest version of the surface and upper-air (RBSN) station list of Regional Basic Synoptic Networks at the time of analysis.

In addition to WWW monitoring, the status of TDCF data communication is also monitored based on a catalogue created by GISC Tokyo (available at http://www.wis-jma.go.jp/csv/catalog.csv).

(1)
SYNOP, TEMP and PILOT reports

The figures below show numerical representations of the progress of stations issuing BUFR-format bulletins equivalent to SYNOP and TEMP reports over the past two years. In the latest monitoring period from April 1 to 15, 2013, RTH Tokyo received (i) at least one surface synoptic observation report (excluding NIL reports) in BUFR format from 61% of RA-II observation stations registered as part of RBSN (TAC format from 93%), and (ii) at least one upper-air sounding report in BUFR format from 35% of registered stations (TAC format from 81%). Fifteen BUFR reports equivalent to PILOT reports were received by RTH Tokyo in the monitoring period, while TAC bulletins were received from 11 stations.
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Number of RA-II RBSN stations issuing surface synoptic observation (SYNOP) and upper-air sounding (TEMP) reports in TAC and BUFR format from July 2011 to April, 2013
(2)
CLIMAT reports

As of June 2013, eight Members were reporting CLIMAT data in BUFR format: China; Mongolia; Saudi Arabia; Pakistan; Japan; Bangladesh; Hong Kong, China; and Macao, China.

(3)
Marine reports

As of June 2013, Hong Kong, China (SHIP) and Japan (TESAC, TRACKOB, SHIP) were routinely disseminating marine observation data in BUFR format.
June 2012 RA-II Questionnaire on Migration to Table Driven Code Forms

(1)

Summary of response

The theme leader sent a questionnaire to all listed focal points in June 2012 and received responses from 17 Members by August 2012. The purposes of the survey were to determine the current status of migration and related plans, and to ascertain how Members view the challenges and benefits of migration to TDCF.

(2)
Questions and responses

Question 1

Please indicate your name, contact email and organization.

	Responses are from 17 Members: Bahrain; China; Hong Kong, China; Japan; Kyrgyzstan; Lao Republic; Macao, China; Maldives; Myanmar; Nepal; Oman; Pakistan; Qatar; Russian Federation; Thailand; Uzbekistan; Viet Nam


Question 2

Is your organization disseminating TDCF reports via GTS?

7　Yes (please proceed to question 3)

4　No (please proceed to question 5)

6　Not yet operationally, but planning to start in near future (please proceed to question 3)

Question 3

Which categories of data is your organization (or planning to be) disseminating in TDCF? If your organization is planning to start in near future, please indicate the schedule in the box below, too.

15　Category 1 (SYNOP, SYNOP MOBIL, PILOT, PILOT MOBIL, TEMP, TEMP MOBIL, TEMP DROP, CLIMAT)

2　Category 2 (SARAD, SARAP, SATEM, SATOB)

7　Category 3 (METAR, SPECI, TAF, AMDAR)

3　Category 4 (BUOY, TRACKOB, BATHY, TESAC, WAVEOB, SHIP, CLIMAT SHIP, PILOT SHIP, TEMP SHIP, Argos data)

4　Category 5 (RADOB, IAC, IAC FLEET, GRID, RADOF)

Others; please specify below:

	· For disseminating AMDAR data in BUFR code, it is planned in the end of 2012. (China)

· Remark: For Category 3, AMDAR is being disseminated in TDCF. WMO and ICAO have set up task teams (viz WMO Task Team on Aeronautical XML [TT-AvXML] and ICAO Meteorological Aeronautical Requirements and Information Exchange Project Team [MARIE-PT]) to develop an XML representation of OPMET data including METAR/SPECI and TAF which is based on existing WMO BUFR tables and could be recognized as a TDCF. Realization will subject to the final decision of WMO and ICAO on the adoption of the proposed XML representation and implementation plan. (Hong Kong, China)
· We are planning for the migration in near future combined with our neighbouring countries. (Qatar)

· More TEMP data in near future, CLIMAT data later on. (Russian Federation)

· [Start disseminating Category 1 data] before October 2012 (Thailand)


Questions 4

Please indicate below if you identify any discrepancy between your organization's operation and the received headings list of RTH Tokyo (attached to the email), such as some of the headings that you're reporting are not listed in the table (then please proceed to question 6).

Question 5

What are the main challenges or obstacles in migrating to TDCF at your organization?

7　Encoding software

2　GTS communication

1　Not sure about the benefits of TDCF

Others; please specify below:

	· No capability of personnel, lack of know-how.

· Financial limitations

· We have developed an encoding or decoding software. and testing is going on. I hope we will be able to transmit or receive message in TDCF very soon. (Nepal)

· Still not configured

· Converting software


Question 6

Are you currently using TDCF reports for daily forecast, numerical weather prediction system and/or statistics?

10　Yes (please proceed to question 7)

4　No (please proceed to question 9)

3　Not yet operationally, but testing for use in near future. (please proceed to question 7)

Question 7

Which categories of data are you using (or planning to use) in TDCF?

13　Category 1 (SYNOP, SYNOP MOBIL, PILOT, PILOT MOBIL, TEMP, TEMP MOBIL, TEMP DROP, CLIMAT)

4　Category 2 (SARAD, SARAP, SATEM, SATOB)

8　Category 3 (METAR, SPECI, TAF, AMDAR)

8　Category 4 (BUOY, TRACKOB, BATHY, TESAC, WAVEOB, SHIP, CLIMAT SHIP, PILOT SHIP, TEMP SHIP, Argos data)

4　Category 5 (RADOB, IAC, IAC FLEET, GRID, RADOF)

Others; please specify below:

	


Question 8

What do you think are the main benefits of using TDCF compared to traditional alphanumeric code (TAC) forms?

12　More variety of data are available in TDCF

13　Station metadata are included in the reports

10　higher quality of data

Others; please specify below:

	


Question 9

What are the main challenges or obstacles in using TDCF at your organization?

7　Decoding

7　data amount available is not enough

2　data types available are not enough

3　data quality is not good enough

5　TAC reports are still available and do not want to process both forms

0　Not sure about the benefits of using TDCF

Others; please specify below:

	· No capability of personnel, lack of know-how.

· Not sure RTH - New Delhi is ready for TDCF

· Lack of software in the past.

· Kyrgyzhydromet collects meteorological data from own network with SYNOP code and receives prepared synoptic maps from Uzhydromet and Rushydromet.

· There is no, in general case, direct correspondence between TDCF data elements and TAC data, that prevents legacy databases and applications from straightforward migration.

· Still not all TAC data can be represented by existing BUFR/CREX descriptors.

· Converting software


Question 10

If you have any questions and comments about the migration to the Table Driven Code Forms, please indicate them below. If your organization is operating as an RTH(s), please describe plans of TAC-BUFR conversion for other centres, if any:

	· Need to do workshops in this field to prepare staff to deal with this new coding.

· RTH Beijing has been able to support the TAC-BUFR conversion, and can provide the conversion for any GTS centres if requested. (China)

· Lao NMHS is connected to RTH Bangkok, DMH Lao PDR would like to request JMA for providing assistance of expert and technical guidance for planning and implementation for migration to TDCF.

· We operate as NMC and the software we use for GTS is capable of TDCF conversion, however incorporating new products and amendments are not possible for us due to financial difficulties.

· Myanmar DMH currently using CSV and GPV data from JMA GSM products. In future, DMH will cooperate with RTHs and RSMCs and WMO RA II focal person for code and data representation for TDCF data dissemination.

· We are almost ready to migrate in TDCF. As far as I know, RTH-New Delhi, India (which is connected to Kathmandu, Nepal) has not initiated the task yet. So, alternatively we are trying to testing the encoding or decoding software with other RTH like Beijing, China.

· Updated templates must be available at WMO portal.

· Moscow RTH could convert data from regional centers in the zone of Moscow RTH responsibility under respective request.  SYNOP->BUFR conversion software might be provided to regional centers in the zone of responsibility with support by e-mail. If required, in-place training is possible on the basis of compensation travelling expenses. SYNOP->BUFR conversion was already provided to Belarus. (Russian Federation)
· Do we need (or no need) to convert TAC-BUFR from responsible neighbour for global disseminating? And if we need TAC-BUFR conversion, please recommend us for their BUFR headings.


· ANNEX TO PARAGRAPH 7.1.2.3
Analisys of the survey:

Tanzania assisted several countries in TDCF migration plan, which were Seychelles, Malawi, Lesotho, Botswana, Mozambique, Zimbabwe, and Kenya and from the last year monitoring report Botswana, Seychelles were putting some SYNOP in BUFR.
Likewise, Kenya has assisted other Met services in RA I on the migration to TDCF process, which were Rwanda, Uganda, Malawi and Madagascar. According to Mr Samuel Machua, Kenya Meteorological Department (KMD), who participated in facilitating training in Rwanda, Burundi and Uganda, the process was slow but there had been some achievements. Rwanda has been able to put some BUFR messages for SYNOP and AWS into GTS although they are currently having some communication hitches. Madagascar and Malawi are likely to start putting SYNOP messages in BUFR soon after some communication issues have been resolved. For Uganda not much is happening as far as I know.

Malawi NMS is generating SYNOP, PILOT and CLIMAT in BUFR using the CLIMSOFT software. But due to the fact that most countries in RA I are still doing surface and upper air manual plotting of messages on charts for analysis, and then Malawi NMS suggested that there was a need of procurement of a visualization software at the NMC that can decode the CREX and BUFR for synoptic surface and upper air manual plotting of messages on charts for analysis which assist meteorology to allocate surface synoptic features (Low and High pressure cells). Malawi also indicated that there was a need to retrain on the Linux operating system which is the suitable operating system for ECMWF software. This was raised from the fact that time used to train them on Linux was too short as the group was too big so that they had to divide themselves into three groups. Each group used three days to cover some concept of linux and then CREX and BUFR for the SYNOP, CLIMAT and PILOT.

There is also a big concern that some countries had not been informed of the TDCF Migration process or there were no enough training on RA I (Some of the African countries). This concern was raised by Congo Brazzaville. From Congo Brazzaville, it is not much which have been done up to now on the TDCF migration process.

Actions proposed:
(1)
Retraining in RA I will help to achieve the TDCF migration plan. This retraining should include people working in the communication desk i.e. those handling data transfer to GTS/WIS and the IT personnel’s to handle the communication channels.

(2)
Because, Tanzania NMS is using ECMWF software in compiling SYNOP, TEMP, PILOT and CLIMAT data, it is suggested that, ECMWF in collaboration with TMA support the move by providing some expertise while WMO supports financial assistance. The training should aim to the use synop2bur for compiling synoptic messages; other category 1 data can be compiled by the use of ECMWF software which has been customized to allow the compilation of CLIMAT, TEMP, and PILOT messages in BUFR (which are already in place for use in any country in RA I). This can be achieved with retraining to all focal points (and some users) on the use of this software for RA I. Generally the ECMWF software’s are free software so any country can use without any cost.

(3)
It was proposed by TMA in 2009 that East African Community Directors of Meteorological Services/Agency have come up with a common stand that a request be tabled to WMO secretariat for financial assistance for a training seminar on TDCF. TMA was given a task to present the case to WMO. However TMA had earlier presented a Pilot Project Proposal (Migration to Table Driven Code Forms Demonstration Project for South and East Africa) to WMO for financial assistance under the VCP.  The purpose of bringing this proposal again is to ask for WMO to facilitate this assistance in the view of helping retraining to all remaining countries with similar problems like Congo Brazzaville.

· ANNEX TO PARAGRAPH 7.1.2.4
Actions proposed:
(1)
Assessment of the major and common challenges hampering MTDCF process in RA I be made and then develop immediate and long term solutions
(2)
The NMHS in the Eastern and Southern Africa Sub Region be facilitated to have workshops that will bring them together to formulate how;
a.
CLIMSOFT can be implement as a common means of MTDCF

b.
To develop mechanisms for monitoring data exchange to identify bottlenecks and resolve them.

· ANNEX TO PARAGRAPH 7.1.2.5
A status of migration for TAC data types CLIMAT, SYNOP, TEMP, PILOT, SHIP, BATHY, TESAC, TRACKOB, WAVEOB, AIREP and AMDAR as of April 2013 is summarised in the following table.  Highlighted items are yet to be completed.

	CCCC
Stn
	TAC
	WMO
C1
	Content
	BUFR
	WMO
C1
	DataCategory
Sub-category
	BUFR
Table D

	AMMC
	CSAA01
	YES
	CLIMAT
	ISCS01
	YES
	000/020
	307073

	 
	CSAU(01-10)
	YES
	CLIMAT
	ISCK(01-10)
	YES
	000/020
	307073

	 
	SMAA(01,80)
	YES
	SYNOP
	ISMS(01,02)
	YES
	000/002
	307080

	 
	SMAU*
	YES
	SYNOP
	ISMK(01-05)
	YES
	000/002
	307080

	 
	SMNG(01,02)
	YES
	SYNOP
	ISMG*
	YES
	000/002
	307080

	 
	SMPS*
	YES
	SYNOP
	ISMG*
	YES
	000/002
	307080

	 
	SMSO(01-03)
	YES
	SYNOP
	ISMG*
	YES
	000/002
	307080

	 
	SIAA(21,80)
	YES
	SYNOP
	ISIS(01,02)
	YES
	000/001
	307080

	 
	SIAU*
	YES
	SYNOP
	ISIK(01-05)
	YES
	000/001
	307080

	 
	SING(21,22)
	YES
	SYNOP
	ISIG*
	YES
	000/001
	307080

	 
	SIPS(01,40)
	YES
	SYNOP
	ISIG*
	YES
	000/001
	307080

	 
	SISO(21-23)
	YES
	SYNOP
	ISIG*
	YES
	000/001
	307080

	 
	SNAU*
	YES
	SYNOP
	ISNK*
	YES
	000/000
	307080

	96995
	SNKI01
	YES
	SYNOP
	ISNG01
	YES
	000/000
	307080

	 
	SNNG(21,22)
	YES
	SYNOP
	ISNG02
	YES
	000/000
	307080

	 
	SNPS(01,02,40)
	YES
	SYNOP
	ISNG04
	YES
	000/000
	307080

	 
	SOV(A-F,J)01
	YES
	BATHY
	--
	--
	--
	--

	 
	SOF(A-F,J)01
	YES
	TESAC (ARGOS)
	IOP(A,B,C,D,I,J,K,L)01
	YES
	031/004
	315003

	 
	SOF(A-F,J)02
	YES
	TESAC (Iridium)
	IOP(A,B,C,D,I,J,K,L)01
	YES
	031/004
	315003

	 
	SOV(A-F,J,X)02
	YES
	TRACKOB
	--
	--
	--
	--

	 
	SMV(A-E,J)01
	YES
	SHIP
	--
	--
	--
	--

	 
	S(I,N)(A-E,J)21
	YES
	SHIP
	--
	--
	--
	--

	 
	SWWE01
	YES
	WAVEOB
	IOWK01
	YES
	031/002
	308015

	 
	U(S,K)AA01
U(L,E)AA01
	YES
	TEMP(A,B)
TEMP(C,D)
	IUKS(01,11)
IUSS(01,11)
	YES
	002/004
	309052

	 
	U(S,K)AU(01-06)
U(L,E)AU(01-06)
	YES
	TEMP(A,B)
TEMP(C,D)
	IUKK(01-06,11-16)
IUSK(01-06,11-16)
	YES
	002/004
	309052

	96996
	U(S,K)KK01
U(L,E)KK01
	YES
	TEMP(A,B)
TEMP(C,D)
	IUKG(01,11)
IUSG(01,11)
	YES
	002/004
	309052

	94998
	U(S,K)MK01
U(L,E)MK01
	YES
	TEMP(A,B)
TEMP(C,D)
	IUKK(07,17)
IUSK(07,17)
	YES
	002/004
	309052

	94996
	U(S,K)NF01
U(L,E)NF01
	YES
	TEMP(A,B)
TEMP(C,D)
	IUKK(08,18)
IUSK(08,18)
	YES
	002/004
	309052

	 
	U(S,K)NG01
U(L,E)NG01
	YES
	TEMP(A,B)
TEMP(C,D)
	IUKG(02,12)
IUSG(02,12)
	YES
	002/004
	309052

	91517
	U(S,K)SO01
U(L,E)SO01
	YES
	TEMP(A,B)
TEMP(C,D)
	IUKG(03,13)
IUSG(03,13)
	YES
	002/004
	309052

	 
	U(P,G)AU(01-06)
U(H,Q)AU(01-06)
	YES
	PILOT(A,B)
PILOT(C,D)
	IUWK(01-06,11-16)
IUJK(01-06,11-16)
	YES
	002/001
	309050

	94996
	UPNF01
UGNF21
UHNF01
UQNF01
	YES
	PILOT(A)
PILOT(B)
PILOT(C)
PILOT(D)
	IUWK07
IUWK17
IUJK07
IUJK17
	YES
	002/001
	309050

	 
	UPNG01
UGNG21
UHNG01
UQNG01
	YES
	PILOT(A)
PILOT(B)
PILOT(C)
PILOT(D)
	IUWG01
IUWG11
IUJG01
IUJG11
	YES
	002/001
	309050

	91517
	UPSO01
UGSO21
UHSO01
UQSO01
	YES
	PILOT(A)
PILOT(B)
PILOT(C)
PILOT(D)
	IUWG02
IUWG12
IUJG02
IUJG12
	YES
	002/001
	309050

	 
	UAAU01
	YES
	AIREP
	--
	--
	--
	--

	 
	UD**01
	YES
	AMDAR
	--
	--
	--
	--

	NFFN
	CSPS01
	YES
	CLIMAT
	--
	--
	--
	--

	 
	SMFJ01
	YES
	SYNOP
	ISMS01
	YES
	000/002
	307080

	 
	SIFJ20
	YES
	SYNOP
	ISIS01
	YES
	000/001
	307080

	 
	USFJ01
	YES
	TEMP(A)
	IUKS01
	YES
	002/004
	309052

	 
	UKFJ01
	YES
	TEMP(B)
	IUKS11
	YES
	002/004
	309052

	 
	ULFJ01
	YES
	TEMP(C)
	IUSS01
	YES
	002/004
	309052

	 
	UEFJ01
	YES
	TEMP(D)
	IUSS11
	YES
	002/004
	309052

	 
	UPFJ01
	YES
	PILOT(A)
	IUWS01
	YES
	002/001
	309050

	 
	UGFJ20
	YES
	PILOT(B)
	IUWS11
	YES
	002/001
	309050

	 
	UHFJ01
	YES
	PILOT(C)
	IUJS01
	YES
	002/001
	309050

	 
	UQFJ20
	YES
	PILOT(D)
	IUJS11
	YES
	002/001
	309050

	NSAP
	SMZM01
	YES
	SYNOP
	--
	--
	--
	--

	 
	SMZM02
	YES
	SYNOP
	ISMS02
	YES
	000/002
	307080

	 
	SIZM20
	YES
	SYNOP
	--
	--
	--
	--

	 
	SIZM21
	YES
	SYNOP
	ISIS21
	YES
	000/001
	307080

	 
	SNZM21
	YES
	SYNOP
	ISNS21
	YES
	000/000
	307080

	NTAA
	CSPF01
	YES
	CLIMAT
	ISCS01
	YES
	Never rcvd
	 

	 
	SMPF01
	YES
	SYNOP
	ISMS01
	YES
	000/052
	307096

	 
	SIPF20
	YES
	SYNOP
	ISIS01
	YES
	000/052
	307096

	91925
	U(S,K)PF01
U(S,K,L,E)PF01
	YES
	TEMP(A,B)
TEMP(A,B,C,D)
	IUSS(11,12,14,15)
IUSS(01,02,04,05)
	YES
	002/004
	309052

	91938
	U(S,K)PF02
U(S,K,L,E)PF02
	YES
	TEMP(A,B)
TEMP(A,B,C,D)
	IUSS(11,12,14,15)
IUSS(01,02,04,05)
	YES
	002/004
	309052

	91958
	U(S,K)PF04
U(S,K,L,E)PF04
	YES
	TEMP(A,B)
TEMP(A,B,C,D)
	IUSS(11,12,14,15)
IUSS(01,02,04,05)
	YES
	002/004
	309052

	91948
	U(S,K)PF05
U(S,K,L,E)PF05
	YES
	TEMP(A,B)
TEMP(A,B,C,D)
	IUSS(11,12,14,15)
IUSS(01,02,04,05)
	YES
	002/004
	309052

	91945
	UPPF01
UGPF20
	YES
	PILOT(A)
PILOT(B)
	--
	--
	--
	--

	 
	U(P,G)PF40
	YES
	PILOT(A,B)
	--
	--
	--
	--

	NWBB
	CSNC01
	NO
	CLIMAT
	--
	--
	--
	--

	 
	SMNC(01,02)
	YES
	SYNOP
	--
	--
	--
	--

	 
	SMFW01
	YES
	SYNOP
	--
	--
	--
	--

	 
	SINC(20,21)
	YES
	SYNOP
	--
	--
	--
	--

	 
	SIFW20
	YES
	SYNOP
	--
	--
	--
	--

	 
	SNNC22
	YES
	SYNOP
	--
	--
	--
	--

	91592
	U(S,K)NC01
U(S,K,L,E)NC01
	YES
	TEMP(A,B)
TEMP(A,B,C,D)
	IUSS11
IUSS01
	YES
	002/004
	309052

	NZKL
	CSNZ01
	YES
	CLIMAT
	--
	--
	--
	--

	 
	SMNZ01
	YES
	SYNOP
	ISMS01
	YES
	000/020
	307080

	 
	SMPS02
	YES
	SYNOP
	ISMJ02
	YES
	000/002
	307080

	 
	SINZ20
	YES
	SYNOP
	ISIS20
	YES
	000/002
	307080

	 
	SIPS21
	YES
	SYNOP
	ISIJ21
	YES
	000/002
	307080

	 
	SMVE01
	YES
	SHIP
	ISSS01
	YES
	001/000
	308009

	 
	SIVE20
	YES
	SHIP
	ISSS02
	YES
	001/000
	308009

	 
	SNVE20
	YES
	SHIP
	ISSS03
	YES
	001/000
	308009

	 
	USNZ02
	YES
	TEMP(A)
	IUKS01
	YES
	002/004
	309052

	 
	UKNZ02
	YES
	TEMP(B)
	IUKS11
	YES
	002/004
	309052

	 
	ULNZ02
	YES
	TEMP(C)
	IUSS01
	YES
	002/004
	309052

	 
	UENZ02
	YES
	TEMP(D)
	IUSS11
	YES
	002/004
	309052

	 
	UPNZ02
	YES
	PILOT(A)
	IUWS01
	YES
	002/001
	309050

	 
	UGNZ21
	YES
	PILOT(B)
	IUWS11
	YES
	002/001
	309050

	 
	UHNZ02
	YES
	PILOT(C)
	IUJS01
	YES
	002/001
	309050

	 
	UQNZ21
	YES
	PILOT(D)
	IUJS11
	YES
	002/001
	309050

	 
	UDOC01
	YES
	AMDAR
	IUAS01
	YES
	004/000
	311008+

	 
	UAPS01
	YES
	AIREP
	IUAS02
	YES
	004/001
	311001

	RPMM
	CSPH01
	YES
	CLIMAT
	ISCC01
	--
	--
	--

	 
	SMPH(01,20)
	YES
	SYNOP
	ISMC(01,20)
	YES
	000/002
	307080

	 
	SIPH20
	YES
	SYNOP
	ISIC20
	YES
	000/002
	307080

	 
	SNPH20
	YES
	SYNOP - TC
	--
	--
	--
	--

	 
	SMVX(01,02)
	YES
	SHIP
	--
	--
	--
	--

	 
	USPH(01,02)
UPPH(01,02)
	YES
	TEMP(A)
PILOT(A)
	IUSC01
	YES
	000/002
	309052

	 
	UKPH(01,02)
UGPH(20,21)
	YES
	TEMP(B)
PILOT(B)
	IUSC02
	YES
	000/002
	309052

	 
	ULPH(01,02)
UHPH(01,02)
	YES
	TEMP(C)
PILOT(C)
	IUSC03
	YES
	000/002
	309052

	 
	UEPH(01,02)
UQPH(20,21)
	YES
	TEMP(D)
PILOT(D)
	IUSC04
	YES
	000/002
	309052

	WIIX
	CSID01
	YES
	CLIMAT
	ISCG(01,20)
	YES
	000/020
	307073

	 
	CSID20
	YES
	CLIMAT
	ISCG(01,20)
	YES
	000/020
	307073

	 
	SMID(01,02,20,21)
	YES
	SYNOP
	ISMG(01,02,20,21)
	YES
	000/002
	307080

	 
	SIID(20-23)
	YES
	SYNOP
	ISIG(20-23)
	YES
	000/001
	307080

	 
	USID01
	YES
	TEMP(A)
	IUKG01
	YES
	002/004
	309052

	 
	UKID(01,02)
	YES
	TEMP(B)
	IUKG11
	YES
	002/004
	309052

	 
	ULID01
	YES
	TEMP(C)
	IUSG01
	YES
	002/004
	309052

	 
	UEID01
	YES
	TEMP(D)
	IUSG11
	YES
	002/004
	309052

	 
	UPID(01,20)
	YES
	PILOT(A)
	IUWG(01,02)
	YES
	002/001
	309050

	 
	UGID(20,21)
	YES
	PILOT(B)
	IUWG(11,12)
	YES
	002/001
	309050

	 
	UHID01
	YES
	PILOT(C)
	IUJG01
	YES
	002/001
	309050

	 
	UQID01
	YES
	PILOT(D)
	IUJG11
	YES
	002/001
	309050

	WMKK
	CSMS(01,02)
	YES
	CLIMAT
	--
	--
	--
	--

	 
	SMMS01
	NO
	SYNOP
	ISMC01
	YES
	000/002
	307080

	 
	SIMS20
	NO
	SYNOP
	ISIC20
	YES
	000/001
	307080

	 
	SMVE01
	YES
	SHIP
	--
	--
	Never rcvd
	--

	 
	SMVE20
	YES
	PLATFORM
	--
	--
	Never rcvd
	--

	 
	U(S,K,L,E)MS(01,02)
	YES
	TEMP
	--
	--
	--
	--

	 
	U(P,H)MS(01,02)
	YES
	PILOT(A,C)
	--
	--
	--
	--

	 
	U(G,Q)MS((20,21)
	YES
	PILOT(B,D)
	--
	--
	--
	--

	WSSS
	CSSR01
	YES
	CLIMAT
	ISCG01
	YES
	000/020
	307073

	 
	SMSR01
	YES
	SYNOP
	ISMG01
	YES
	000/002
	307080

	 
	SISR20
	YES
	SYNOP
	ISIG20
	YES
	000/001
	307080

	 
	SMVX01
	YES
	SHIP
	ISSX01
	YES
	001/000
	308009

	 
	UAAE01
	YES
	AIREP
	IUAX01
	YES
	004/020
	311005

	 
	U(S,K,L,E)SR01
	YES
	TEMP
	IUSG01
	YES
	002/004
	309052+

	 
	U(P,G,H,Q)**
	YES
	PILOT
	IUJG01
	YES
	002/001
	309050+

	 
	UPSR01
UGSR20
	YES
	PILOT(A)
PILOT(B)
	IUWG01
	YES
	002/001
	309050

	PTYA
	Yap
	
	 
	
	 
	
	 

	91413
	SMKA(01,02)
	NO
	SYNOP
	ISMC(01,02)
	NO
	000/002
	307080

	 
	U(S,M,F)KA40
	NO
	TEMP/PILOT
	IU(S,K)C40 TEMP
	NO
	002/004
	309052

	 
	S=TEMP(A)
	 
	 
	IU(J,W)C40 PILOT
	NO
	002/001
	309051

	 
	M=TEMP,PILOT(B)
	
	 
	
	 
	
	 

	 
	F=TEMP(C,D), PILOT(D)
	 
	 
	 
	 
	 
	 

	PTKK
	Chuuk
	 
	 
	
	 
	
	 

	91334
	SMKK01
	NO
	SYNOP
	ISMC01
	NO
	000/002
	307080

	PTTP
	Pohnpei
	 
	 
	
	 
	
	 

	91348
	SMKA(01,02)
	NO
	SYNOP
	ISMC01
	NO
	000/002
	307080

	 
	U(S,M,F)KA40
	NO
	TEMP/PILOT
	IU(S,K)C40 TEMP
	NO
	002/004
	309052

	 
	S=TEMP(A)
	 
	 
	IU(J,W)C40 PILOT
	NO
	002/001
	309051

	 
	M=TEMP,PILOT(B)
	
	 
	
	 
	
	 

	 
	F=TEMP(C,D), PILOT(D)
	 
	 
	 
	 
	 
	 


· ANNEX TO PARAGRAPH 7.1.2.6
Status of Migration to TDCF in RA VI – June 2013 
The Migration to TDCF in RA VI has progressed in compliance with the Regional Migration Plan. There are 42 countries of RA VI producing at least one type of Category 1 data in TDCF (Albania, Armenia, Austria, Belarus, Bosnia and Herzegovina, Belgium, Czech Republic, Croatia, Cyprus, Denmark and Faroe Islands, Estonia, Finland, France, Georgia, Germany, Greece, Hungary, Ireland, Israel, Italy, Jordan, Latvia, Lebanon, Lithuania, Luxembourg, Montenegro, Netherlands, Norway, Poland, Portugal, Romania, Russian Federation, Serbia, Slovenia, Slovakia, Spain, Sweden, Switzerland, Syria, The Former Yugoslav Republic of Macedonia, Turkey, United Kingdom of Great Britain and Northern Ireland); the underlined countries (27) are producing all types of their Category 1 data in BUFR. Synoptic data in BUFR are produced by 40 countries, upper-air data in BUFR by 29 countries, CLIMAT data in BUFR by 24 countries; one country is producing CLIMAT data in CREX.
· ANNEX TO PARAGRAPH 7.1.2.8
Status of BUFR templates for marine data as reported to the 7th Ship Observations Team (SOT-7)
	
	Current template(s)
	Status
	Plans/comments

	Drifting buoy data
	Template for buoy data including directional and non-directional wave data
	Validation
	Template is currently the same for drifting, moored, and wave buoys. The plan is to produce a specific simplified template for drifting buoys

	Moored buoy data
	Template for buoy data including directional and non-directional wave data
	Validation
	Template is currently the same for drifting, moored, and wave buoys. The plan is to produce a specific simplified template for moored buoys

	Wave buoy data
	Template for buoy data including directional and non-directional wave data
	Validation
	Template is currently the same for drifting, moored, and wave buoys. The plan is to produce a specific simplified template for wave buoys

	
	Templates for the wave observations from different platforms suitable for WAVEOB data
	Validation
	Template should undergo validation

	VOS data
	B/C10 - Regulations for reporting SHIP data in TDCF 

	Operational (TM308009)
	No specific plan for this template

	
	Synoptic reports from sea stations suitable for SHIP observation data from VOS stations (see Appendix B)
	Validation
	Template should be revised to allow for the encryption of the ship’s call sign.

	ASAP data
	B/C25 - Regulations for reporting TEMP, TEMP SHIP, TEMP MOBIL data in TDCF
	Operational (TM309052)
	No specific plan for this template

	
	UKMO template for representation of radiosonde data with geopotential height as the vertical coordinate
	Operational (revisited in July 2010)
	The former EUCOS template for radiosonde data with geopotential height as the vertical coordinate is deprecated, and its specific requirements included in the UKMO template for the representation of radiosonde data with geopotential height as the vertical coordinate (the vertical resolution is limited by the length of BUFR message). See annex to paragraph 3.3.6 of the final report
 of the 3rd meeting of the IPET-DRC (Melbourne, Australia, 2011)

	XBT data
	New BUFR template for XBT Temperature Profile data
	Operational (TM315004) as from 7 Nov. 2012
	

	Argo data
	Sub-surface profiling floats 
	Operational (TM315003)
	No specific plan for this template

	TRACKOB data
	TRACKOB data – ThermoSalinoGraph (TSG) data and metadata
	Operational (TM308010)
	No specific plan for this template

	CTD
	None
	Efforts initiated
	There is not BUFR template for the reporting of CTD
 measurements made by ships. Bob Keeley (Canada) and Joaquin Trinanes (USA) have discussed a BUFR template for CTD data, which may have to be submitted to CBS. ETMC-4 invited David Berry (UK) to coordinate with Joaquin Trinanes in the view to submit the template to the TT-TDC for their review, and further submission to the CBS

	Sea-level data
	BUFR/CREX templates for tsunameter data and dart buoy system messages 
	Operational (TM306027)
	No specific plan for this template

	
	BUFR/CREX templates for reporting time series of tide data
	Validated
	Template has been validated


Recommendations to the meeting:

Rec.1:
The team reviews the proposals for the CTD, moored and drifting buoy templates contained in Part B, the proposals for associated changes to the WMO Manual on Codes in Part C and comment and make decisions or recommendations as appropriate.

Rec.2:
The use of the optional elements in the BUFR templates should be monitored for a period of 2 years after which those elements that are not used can be recommended for removal.

Rec.5:
Update B/C 10 to reflect that cloud is typically observed in Oktas and give guidance on the coding of this in % by the addition of the following note to B/C 10.4.4.1:

2) When cloud cover is observed in Oktas the cloud cover shall be converted to percent, with fractional numbers rounded up (e.g. 1 Okta = 12.5%, rounded to 13 %).
Rec.6:
For templates in operational use the element “surface station type” should be included in the platform identification section of BUFR templates.

Rec.7:
For marine reports containing humidity data the following elements are proposed to be added to the "ship temperature and humidity data" as a new table D sequence - 3 01 127 included in Part C.
· ANNEX TO PARAGRAPH 7.1.2.9
 SYNOP data transmitted by the UKMO

	TAC bulletin 
	BUFR bulletin 

	SMAA01 ****
	ISMI02 EGRR

	SMAA02 ****
	ISMI03 EGRR

	SMAA14 ****
	ISMS01 EGRR

	SMCY95 ****
	ISMD03 EGRR

	SMDL95 ****
	ISMD02 EGRR

	SMGI95 ****
	ISMA04 EGRR

	SMST01 ****
	ISMI01 EGRR

	SMUK42 ****
	ISMA02 EGRR

	SMUK81 ****
	ISMA01 EGRR

	SMUK83 ****
	ISMA03 EGRR

	SMUK84 ****
	ISMD01 EGRR

	SMUK95 ****
	ISMN01 EGRR

	SMFK95 EGRR
	ISMI10 EGRR

	SMAI41 FHAW
	ISMI11 EGRR

	SMHE95 EGRR
	ISMI12 EGRR

	SMFK41 EGRR
	ISMI13 EGRR

	SIAA14 ****
	ISIS01 EGRR

	SIAA21 ****
	ISII02 EGRR

	SIAA22 ****
	ISII03 EGRR

	SICY95 ****
	ISID03 EGRR

	SIDL95 ****
	ISID02 EGRR

	SIGI95 ****
	ISIA04 EGRR

	SIST21 ****
	ISII01 EGRR

	SIUK42 ****
	ISIA02 EGRR

	SIUK81 ****
	ISIA01 EGRR

	SIUK83 ****
	ISIA03 EGRR

	SIUK84 ****
	ISID01 EGRR

	SIUK95 ****
	ISIN01 EGRR

	SIFK95 EGRR
	ISII10 EGRR

	SIAI41 FHAW
	ISII11 EGRR

	SIHE95 EGRR
	ISII12 EGRR

	SIFK41 EGRR
	ISII13 EGRR

	SNAA14 ****
	ISNS01 EGRR

	SNAA41 ****
	ISNI02 EGRR

	SNCY95 ****
	ISND03 EGRR

	SNDL95 ****
	ISND02 EGRR

	SNGI95 ****
	ISNA04 EGRR

	SNST41 ****
	ISNI01 EGRR

	SNUK42 ****
	ISNA02 EGRR

	SNUK81 ****
	ISNA01 EGRR

	SNUK83 ****
	ISNA03 EGRR

	SNUK84 ****
	ISND01 EGRR

	SNUK95 ****
	ISNN01 EGRR

	SNFK95 EGRR
	ISNI10 EGRR

	SNHE95 EGRR
	ISNI12 EGRR

	SNFK41 EGRR
	ISNI13 EGRR

	SNAA24 EGRR
	ISAS60 EGRR

	SNAA19 ****
	ISNS46 EGRR


· ANNEX TO PARAGRAPH 7.1.2.11 [to operational]
	CodeFigure_OriginatingCentres
	Name_OriginatingCentres
	CodeFigure_SubCentres
	Name_SubCentres

	69
	Wellington (RSMC)
	204
	National Institute of Water and Atmospheric Research (NIWA - New Zealand)

	69
	Wellington (RSMC)
	205
	Niue

	69
	Wellington (RSMC)
	206
	Rarotonga (Cook Islands)

	69
	Wellington (RSMC)
	207
	Apia (Samoa)

	69
	Wellington (RSMC)
	208
	Tonga

	69
	Wellington (RSMC)
	209
	Tuvalu

	69
	Wellington (RSMC)
	210
	Kiribati

	69
	Wellington (RSMC)
	211
	Tokelau


· ANNEX TO PARAGRAPH 7.1.2.12
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Figure 1 - ISMx observations at RIII in June/2013
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Figure 2 - BUFR ISAI01 data in Region III (AWS)
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Figure 3 - Stations Reporting BUFR “IUS” Sounding Data in RA III
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Figure 4 - Stations Reporting BUFR “IUK” Sounding Data in RA III

· ANNEX TO PARAGRAPH 8.1
Practice For Proposal And Approval During Intersessional Period Of IPET-DRMM

Recognizing the principle:


Process of proposal and approval during intersessional periods shall be in compliance with those at meetings, even if a proposal is noncontroversial.

Noting the weakness of email:


Email may reach the destination, but recipients may not access it for days or weeks due to mission or leave.

[Proposal]

1.
Proposals during intersessional periods shall be submitted independently from anything else, such as other proposals and comments relative to other discussions.

[Discussion]

2.
A proposal could be discussed by email at any time during an intersessional period. Group mail address could be used to reflect knowledge and experience of experts outside of IPET-DRMM, if needed.

[Report of discussion]

3.
The leader or organizer of email discussion on the proposal should report briefly the result to IPET-DRMM and the Secretariat during the specified period, i.e. Period for Conclusion by the chair of IPET-DRMM (see also Article 9 below), if needed.

[Conclusion by chair]

4.
Any proposals reported during the Period for Conclusion will be concluded by the chair of IPET-DRMM. Categories of conclusion are "further discussion", "validation", "non-controversial", "operational", "pre-operational" or something else.

5.
In principle, "no response" should not be considered "agreement" in email discussions, unless it is noncontroversial, in view of the weakness of email.

6.
Proposals categorized as "further discussion" will be in principle submitted to a meeting of IPET-DRMM, if needed, unless otherwise specified by the chair.

[Validation complete]

7.
When draft amendments categorised as "validation" were validated during intersessional period, it should be declared to IPET-DRMM and the Secretariat during the Period for Conclusion by the leading centre with names of participating centres and encoded/ decoded files.

[Frequency of conclusion]

8.
In consideration of practical burden of members and chair of IPET-DRMM and the fact that even fast-track procedure could be taken only twice a year, frequency of the conclusion by the chair should be limited.

9.
The Period for Conclusion will be specified well in advance to the members of IPET-DRMM by the Secretariat in consultation with the chair of IPET-DRMM in order to reduce the risk of email.

[List of amendments]

10.
A draft recommendation categorised as "operational" is incorporated by the Secretariat in the list of amendments for a corresponding procedure, such as fast-track, on an as-is basis possibly with editorial adjustments.

11.
If a draft amendment, which was categorised as "validation", has been declared as validated, it is incorporated by the Secretariat in the list of amendments with updates made by centres having participated in the validation.

12.
A proposal made during an intersessional period could also be incorporated in the list of amendments, if it has been approved to include in the list by the chair of IPET-DRMM during the Period for Conclusion.

· ANNEX TO PARAGRAPH 8.2
Following ideas were concurred by the members of IPET-DRMM by majority vote.

P4
Remove version number, gen centre, and language information from all XML tags (i.e. BUFR_18_0_0_TableA_en  BUFR_TableA) and move this information into attributes of the respective root nodes.

P9
Provide the full MoC with all descriptors and respective status in the given version in one consolidated distribution of XML files.

P11
Add a standardised change log to the distribution which facilitates adaptation of local source codes to changes.

P12
If the XML structure and naming of XML tags are changed: Provide all available previous versions in the updated structure and naming, keeping all former versions in the version control repository.

P13
Consolidate version numbering of BUFR and GRIB codes (and Common Code Tables) to a MoC version number.

P14
Set up a mailing list and announce upcoming changes in XML structure and naming with appropriate lead time.

P15
Set up a bug tracking system and a standardised way to report bugs.

· ANNEX TO PARAGRAPH 8.4
Requirements for the web accessible registries

A set of requirements to be fulfilled by the web accessible registries is proposed. We envisage that the requirements for the web accessible registries can be for convenience collected according the two principal aspects: technical and regulatory.

Technical requirements

1.
The web accessible registries have to provide a unique and persistent way of accessing all the tables defining the TDCF.
2.
The web accessible registries will replace the TDCF tables, but to support the existing decoding software it will be possible to produce the full set of tables in the current format from the web registries.

3.
The access to the registries will be provided through a unique URI.

4.
The URI is uniquely composed with elements decoded from the TDCF. Rules to build the URI from the binary codes have to be established. In particular a common table/register has to be prepared to map the current originating centre definition to a base of the URI.

5.
The process of encoding/decoding will be solely based on the access to the web accessible registries and the current tables will not be necessarily included in decoding software or exchanged between organisations as is currently common practise. Nevertheless in some situations the encoding/decoding process may occur offline and therefore the registry must support the download of a set of terms/registers to allow offline processing.

6.
All the information that is accessible in a single table entry will be accessible from a single register entry. In particular the units of a physical quantity will be accessible from the URI pointing to the specified quantity. 

7.
In the TDCF the physical quantities are bind to specific units. One single entry defines a physical quantity and its units, therefore multiple table entries are necessary to define the same physical quantity in different units. This structure will be reflected in the registries with the only difference that there will be a register for the units which will be referred from the physical quantity register entry. With the aim of defining a single entry for each physical quantity and allowing the choice of units separately a new register of physical quantities will be compiled. This register will provide the name and description of the physical quantity and the link to the acceptable units for that quantity. This will allow decoding software to check that the units used in the message are compatible with the physical quantity declared. This is to be used in the new XML codes (AvXML) and in the next BUFR and GRIB version if appropriate.

8.
The tables are currently identified with a version number. The version number is written in the binary message (BUFR and GRIB) and used as part of the decoding/encoding mechanism to resolve each table entry. Indeed the version number is at the moment a unique identifier for the referred table. Unfortunately the common practice is to use in the message coding elements which are not always belonging to the version table written in the message. There are several examples of BUFR messages exchanged on the GTS using elements and sequences belonging to version 15 whilst coding in the message version 14 or 13. This common practise has forced the decoding software to disregard this regulation and expose the content of the latest table to all the versions. The web accessible registries will enforce the common practice not exposing the version number in the URI and registering new version numbers only as information of the register entry. This will also enforce the current practice that a table entry cannot be redefined as well as a register entry.

9.
The registry shall hold information regarding the encoding of each code-term; e.g. data width, scale, reference value

10.
The registry shall support the download (of subsets) of the register contents for local caching to enable offline decode/encode and validation 

11.
The registry shall be deployed in highly-available manner; e.g. at GISC centres 

12.
The registry shall enable a user to browse historical versions of a given code-term or code-table

13.
The registry shall maintain a historical record of changes to code-terms and code-tables - noting that amendment of code-terms shall not affect the semantics if the term; only correct errors or add supplemental information 

14.
The registry shall enable the (versions of) terms used in a specific version of a global table or registered local table to be identified

15.
The registry shall support delegated management of registers within the registry hierarchy

Regulatory

1.
Two levels of registries corresponding with the two levels of tables must be defined

Global. For international exchange. Must be used when exchanging data on the GTS and in the WIS context.

Local. For exchange on bilateral agreement. The use of these registries must be limited to bilateral exchange.

2.
WMO will maintain the global web registries with a clear process of submission, review, validation and publishing of the required changes. 

3.
WMO will maintain the registries as persistent web accessible resources.

4.
The organisations listed in a special registry/common table will be recognised as providers of local registers and will be allowed to publish local register entries at their necessity without need of communicating to WMO Secretariat, thus the registry should support a delegated mode of operation and governance.

5.
The organisations publishing local registries will maintain them as persistent web accessible resources.

6.
The organisations will submit a request for a new entry in the global registry when international exchange of the data has started and will refer to it for exchange on GTS or in the WIS context.

7.
The registry shall support, or operate within, the existing governance process implemented for maintaining code-table entries within WMO No. 306

8.
The registry shall ensure that only authorised users are able to amend register contents

9.
The registry shall provide both human- and machine-readable formats of the register contents 

10.
The registry shall enable the membership of term within a given register to be validated 

· ANNEX TO PARAGRAPH 9.2
File transmission

No problem if XML is distributed as files that follows WMO file naming convention, instead of bulletins using AHL.

WMO Secretariat

(S1) Allocate T1 that corresponds to all XML, not limited to CAP

(S2) Treat the XML representations as equivalent to the TAC representations, with restrictions of:

a) XML cannot be exchanged as a message 

b) TAC files would have the extension .txt, whereas XML files would be .xml

(S3) Introduce new T2 designators associated with T1 entries other than I and J

(S4) Using ii sequence 

DWD

(D1)

Extend the use of T1=X for XML-formatted CAP-warnings, to any AHL of existing TAC-message converted into XML-code

A2 = A1 of II/5 Table C3 Geographical Area designator

T1(XML):=X fixed designator for XML-formatted message

T2(XML):=T1(TAC)

A1(XML):=T2(TAC)

A2(XML):=A1 of II/5 Table C3 Geographical Area designator

TAC: SA(XML)31 LOWM

XML: XSAD31 LOWM

(D2) Use BBB-group

B1    Indicator XML-message

B2    Indicator COR, RTD, AMD

B3    Indicator for sequence of COR, RTD, AMD

TAC-message                   XML-message                        BBB-Status

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

TAC: FTOS31 LOWM       XML: FTOS31 LOWM XML    Original Message

Retards

TAC:  FTOS31 LOWM RRA   XML: FTOS31 LOWM XRA    Retard 1

TAC:  FTOS31 LOWM RRB   XML: FTOS31 LOWM XRB    Retard 2

Corrections

TAC:  FTOS31 LOWM CCA   XML: FTOS31 LOWM XCA    Correction 1

TAC:  FTOS31 LOWM CCB   XML: FTOS31 LOWM XCB    Correction 2

Amendments

TAC:  FTOS31 LOWM AAA   XML: FTOS31 LOWM XAA    Amendment 1

TAC:  FTOS31 LOWM AAB   XML: FTOS31 LOWM XAB    Amendment 2

JMA

(J1)

T1=X

A1A2 = II/5 Table C1 Geographical Area designator

Alphanumeric         XML                      WMO Code    XML

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

SAOS31 LOWM    XAOS31 LOWM    METAR-TAF   WXXM

WSOS31 LOWM    XSOS31 LOWM    SIGMET         WXXM

SROS20 LOWM    XROS20 LOWM    HYDRA          WaterML

(J2) Use CCCC for differentiating XML

CCCC is already used by NWP centres to differentiating 

Alphanumeric         XML                      WMO Code    XML

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

SMJP01 RJTD    SMJP01 RJXD        SYNOP          WXXM

(J3) Redesign AHL namespace

Extend the AHL namespace, for example, 

T1T2A1A2[i[i[FF]]] CCCC YYGGgg [BBB]

where FF is format specifier which *could* be, for example, "AN" for alphanumeric, "CA" for cap, "BF" for bufr and "XM" for general xml.

Impacts

Below is the author’s estimation of impacts.  The effort or resource needed may be more or less than indicated below.

	Option
	New namespace for XML
	Worldwide delivery
	Routeing management

	S1
	(see D1 and J1)
	± (doable)
	(see D1 and J1)

	D1
	± Similar to BUFR (T1=I)
	± (doable)
	− Insufficient resolution of geographical area in TTAAii

	J1
	− Tighter than BUFR, assuming data types ≤ 26
	± (doable)
	+ (similar to present TAC)

	S2
	+ Wider than BUFR, same to present TAC
	− Centres without file transfer would be left behind
	+ (similar to present TAC)

	S3
	−− Very tigt: few T2 letters remains unassigned
	± (doable)
	± (easy to implement routeing by T1T2)

	S4
	− Some centres have insufficient ii unused
	± (doable)
	−− Routeing by ii causes table bloated and is nearly impossible

	D2
	+ Wider than BUFR, same to present TAC
	−− Unreachable to parts of world
	−− There exist MSS’s that drop unknown BBB

	J2
	+ Wider than BUFR, same to present TAC
	± (doable)
	± (easy to implement routeing by CCCC)


· ANNEX TO PARAGRAPH 10.1
TERMS OF REFERENCE OF THE INTER-PROGRAMME EXPERT TEAM ON DATA

REPRESENTATION MAINTENANCE AND MONITORING (IPET-DRMM)

(a)
Review and further develop the Table Driven Code Forms by defining descriptors, common sequences, data templates and the regulations supporting these, including data representation of regional practices, so they meet the requirements of all Members, WMO Programmes and other concerned international organizations, such as ICAO;

(b)
Review and update guidance to Members and technical commissions on data representation, including national practices, and invite, coordinate and assist Members to validate modified or new data representations;

(c)
Review, develop and update the Manual on Codes (WMO-No 306) and associated reference and guidance material as required, and publish these in suitable electronic formats for human and automated use;

(d)
Review and develop procedures and guidance to enable the interoperability of metadata and data between WMO standards and formats used within other communities, such as NetCDF, using the WMO Logical Data Model as a tool to achieve this;

(e)
Monitor conformance of data exchanged within the WIS and metadata records published to the WIS DAR catalogue with WMO data representation standards for utility and conformance with the guidance and WMO Core Metadata Profile, and develop action plans, including capacity-building, to address issues identified by monitoring;

(f)
Manage changes to conventions for GTS product identifiers, abbreviated header lines and fine naming conventions to enable the migration to TDCF and the exchange of a broader range of data and products using the GTS component of the WIS.

(gf)
Review and update the procedures used to maintain WMO data representations, taking into account opportunities presented by the WMO Logical Data Model;

(hg)
Monitor progress towards and coordinate actions to implement migration to Table Driven Codes Forms;

(h)
Identify implementation issues requiring the urgent consideration of the OPAG on ISS.

· ANNEX TO PARAGRAPH 10.2
Task Team on Aviation Coding Issues (TT-AvCI)
(a)
Develop amendments to the Manual on Codes specific to aviation, including Traditional Alphanumeric Codes (TAC) and Table-Driven Code Forms (TDCF) in collaboration with the International Civil Aviation Organization (ICAO).

(b)
Contribute to the development of WMO Logical Data Model (LDM) by TT-AvXML.

(c)
Pursue the most efficient approach to synchronized implementation of amendments to the Manual on Codes and Amendment to ICAO Annex 3 (WMO Technical Regulations, Volume II (WMO-No. 49).

(d)
Oversee the maintenance of Aviation XML after version 1.0 has been approved by CBS.
(e)
Act as the primary body on issues specific to aviation within the IPET-DRMM.

· ANNEX TO PARAGRAPH 11.1
Draft Recommendation (CBS Ext. (14))

AUTHORIZING USE OF THE PROCEDURE FOR AMENDING THE MANUALS BETWEEN CBS SESSIONS IN RESPONSE TO AMENDMENTS TO ICAO ANNEX 3

THE COMMISSION FOR BASIC SYSTEMS

Noting that responsibility for updating the regulations for exchanging meteorological information of relevance to international civil aviation is shared between the World Meteorological Organization (WMO) and the International Civil Aviation Organization (ICAO);

Noting further:

(1)
that the pertinent technical regulations of the ICAO are documented in ICAO Annex 3 and that the WMO Technical Regulations, Volume II (WMO No. 49) has the same content as ICAO Annex 3;

(2)
that the sixty-first session of EC approved the procedure for adoption of amendments to the Manual on Codes (WMO No. 306) between sessions of the Commission for Basic Systems (CBS) (Resolution 7 (EC-LXI));

(3)
that in paragraph 3.5.2.1 of its final report the sixty-second session of EC (EC-LXII) requested the CBS to limit amendments for adoption between CBS sessions to those that had no operational impact or financial burden on Members;

(4)
that the schedules for decision making sessions of the ICAO Council and the WMO CBS are not synchronized, such that decisions by the ICAO Council may need to be implemented before the next session of the CBS;

(5)
that amendments adopted by the ICAO Council will have operational impacts for those (WMO) Members that are also (ICAO) Contracting States and that the amendments may consequently place a financial burden on such Members;

(6)
that Members who are also Contracting States to the ICAO will have been consulted by the ICAO in the preparation of Amendments to ICAO Annex 3;

Recommends that Executive Council authorizes the CBS to use the procedure for adoption of amendments between CBS sessions for changes to the Manual on Codes (WMO No. 306), the Manual on the Global Telecommunications System (WMO No 386) and the Manual on the WMO Information System (WMO No. 1060) that are required to support the implementation of Amendments to ICAO Annex 3.

· ANNEX TO PARAGRAPH 11.4
Proposed National Climate Monitoring Products

1.
Monthly area-average mean temperature time series (max+min)/2. Anomaly to be defined relative to 1971-2000 with the actual normal temperature for 1971-2000 included in metadata. Units degC.

2.
Monthly area-average of total precipitation anomalies expressed as percentages. Anomalies to be defined relative to 1971-2000 period. Units: none

3.
Monthly area-average of standardised precipitation index (SPI) calculated for each station. Standardisation will be to the 71-00 period. Based on proposed ET-CCDI index definition. Units: none

4.
Monthly area-averaged Percent of Time Tmax > 90th Percentile of Daily Maximum Temperature 71-00 period for standardisation. Based on ET-CCDI definitions. Units none.

5.
Monthly area-averaged Percent of Time Tmin < 10th Percentile of Daily Minimum Temperature 71-00 period for standardisation. Based on ET-CCDI definitions. Units none.

6.
Significant climate and weather event relevant to the area or region. This product consists of zero or a number of these events coded from a predefined table. The list is initially to be populated based on extremes related to the other NCMPs e.g. station record max temperature.

Issues requiring further thought and clarification

(1)

Can BUFR be used to transmit NCMPs? As it stood at the time the BUFR template needs a station ID, but currently there is no provision for a country ID which would be needed to track NCMPs. It was suggested that it might be possible to “hack” BUFR using a spoof station ID to represent a whole country, but it may be preferable to have a country ID explicitly added to BUFR.

(2)
What is the process for defining a new message format?

(3)
What information presented above is suitable for transmission in a BUFR type message?

(4)
What additional information is needed within the messages in addition to that presented above?

(5)
With whom should the team liaise to move this forward?




























ANNEX








�	JMA needs to negotiate this with the ship owners. At present, �JMA proposes to put this into brackets


�	� HYPERLINK "http://www.wmo.int/pages/prog/www/ISS/Meetings/IPET-DRC_Melbourne2011/Report/Report_IPETDRC-III_Melbourne2011.doc" ��http://www.wmo.int/pages/prog/www/ISS/Meetings/IPET-DRC_Melbourne2011/Report/Report_IPETDRC-III_Melbourne2011.doc� 


�	Conductivity, Temperature, and Depth
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