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Executive Summary

The second meeting of Inter-Programme Expert Team on Data Representation Maintenance and Monitoring (IPET-DRMM) took place in the conference facilities at the NOAA Centre for Weather and Climate Prediction (NCWCP) in College Park, MD, USA from 28 April to 2 May 2014.

The meeting reviewed the proposals already under validation or newly submitted at the meeting on GRIB edition 2 (GRIB2), BUFR and CREX in the Manual on Codes (WMO-No. 306), and agreed that nine proposals have been duly validated and should be forwarded to the formality stage (fast-track procedure), which are for Arakawa grids, improving definition of precipitation type, spatio-temporal changing tiles and new generating process types (GRIB2) and for satellite and satellite data identifiers, a template for snow depth reporting, OMPS data and SARAL Altika data (BUFR) and for identifiers of sub-centres of NOAA/NWS (Common Code tables).
The meeting reviewed carefully some proposals, which require amendments to regulations of FM 94 BUFR (for representation of missing character string) and regulations for reporting conventional observations (i.e. B/C Regulations) (for indicating date/time of CLIMAT data in BUFR) and drafted amendments to the Manual on Codes that need to be submitted to the CBS session in consideration of the possible financial or operational implications.

In accordance with the decision by the CBS Management Group, IPET-DRMM has been tasked to deal with amendments to data designators in abbreviated headings of GTS messages, which are specified in the Attachment II-5 of the Manual on the GTS (WMO-No. 386).  The new designators requested by the satellite community were therefore reviewed and agreed to be submitted to the CBS session for approval.
The meeting took a lot of time reviewing the issue of zero snow depth reporting, which is deemed significant when dealing with snow albedo in numerical weather prediction, for example.  A difficulty was identified, however, in amending SYNOP code, which has been frozen due to the migration to Table-Driven Code Forms (TDCF).  A statement was elaborated for CBS session instead of amendments for facilitating zero snow depth reporting.
CBS IPET-MDRD/Task Team on Aviation XML has developed a code table for physical quantity kinds.  The table was presented to the meeting as a new common code table, however, the meeting reviewed the entries and identified some features different from the existing common code tables in the Manual on Codes.  Accordingly, it was recommended to include the table in the Volume II.3 (to be published) of the Manual instead of a common code table in Volume II.2.

In consideration of the result of Special MTN Monitoring (SMM) and reports on the status of migration in each region, the meeting felt more efforts need to be made for migration complete by November 2014 regardless of every effort made so far by Members and other communities, such as JCOMM.  Accordingly, the meeting made a list of issues to be considered for migration.
Last year, the practice for proposal and approval during intersessional period of IPET-DRMM was endorsed by the team.  The meeting noted that the first implementation of the practice, which was performed in November to December 2013, was successful.

The new task team, TT-AvCI (aviation coding issue) was agreed to be established last year under IPET-DRMM for facilitating synchronized implementation of amendments to aeronautical codes and issues that require collaboration between ICAO and WMO.  As a follow up, the meeting endorsed membership to be considered by the president of CBS in accordance with nomination by members of the team.
ICG-WIGOS endorsed a structure of new WIGOS identifiers in view of the emerging difficulty in assigning new station identifiers in some Member states and requirements from WIGOS.  The meeting analysed the new structure and developed a proposal for a set of entries in BUFR tables, optimising the new identifiers in BUFR messages.  The meeting understood the guideline assigning new identifiers will be developed by ICG-WIGOS, which should be responsible for the contents of the new identifiers.
With respect to collaboration with the Commission for Climatology (CCl) on the National Climate Monitoring Product (NCMP), the meeting stated that IPET-DRMM will assist CCl in developing a BUFR template for NCMP that has been initiated by the Australian Bureau of Meteorology.
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SECOND MEETING OF THE INTER-PROGRAMME EXPERT TEAM

ON DATA REPRESENTATION MAINTENANCE AND MONTORING
(COLLEGE PARK, MD, USA, 28 APRIL - 2 MAY 2014)
1.     ORGANIZATION OF THE MEETING

1.1
Opening of the Meeting
The second meeting of the Inter-Programme Expert Team on Data Representation Maintenance and Monitoring (IPET-DRMM) took place in the conference facilities at the NOAA Centre for Weather and Climate Prediction (NCWCP) in College Park, MD, USA from 28 April to 2 May 2014.

Mr Peiliang Shi, Director of the WIS Branch, OBS Department of WMO, welcomed the participants of the meeting on behalf of the Secretary-General of WMO, and thanked NWS for hosting this meeting.  He thanked the participants for their substantial, continuous contribution to the maintenance and monitoring of the meteorological data representation systems. He briefed the meeting on latest developments in WIS implementation. He noted the agenda of this meeting included more items on addressing needs from programmes other than WWW, which reflected well the inter-programme nature of the expert team. He informed the team that ICT-ISS is scheduled in July, which will take inputs from this team and formulate them into recommendations for CBS Ext. (2014) in September. He invited the team to pay special attention to the migration to TDCF, growing needs such as data exchange to support the GFCS and the WIGOS station identifier.
Dr. William Lapenta, Director of the National Centres for Environmental Prediction (NCEP), welcomed the participants on behalf of NOAA/National Weather Service (NWS).  He noted that developing and maintaining data format standards are highly technical and often difficult.  He thanked the experts for their crucial contribution which enabled global exchange of meteorological data.  He briefed the team on the new building of the NOAA Centre for Weather and Climate Prediction, which facilitates better interaction between operational and research centres of NWS and NESDIS, as well as with the academic community.
1.2
Approval of the Agenda
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 presented to the participants, including possible teleconferences 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
Arakawa grids in GRIB2
At the IPET-DRC-III meeting (Melbourne, September 2011), an idea was formally introduced to allow the GRIB2 reporting of data staggered according to the Arakawa E grid.  Details are available from http://en.wikipedia.org/wiki/Arakawa_grids.
Further refinement has taken place to the initial proposal as a result of comments received.  The proposal makes use of 4 unused bits within GRIB2 Flag table 3.4, in such a way that is backwards-compatible for all existing uses of this table, and in particular in a way that allows all Arakawa grids (A, B, C, D and E) to be defined using existing Grid definition template 3.1.
Mr Jeffrey Ator, NOAA/National Weather Service (NWS), presented the latest proposal and explained its improvement after the IPET-DRMM-I (Tokyo, July 2013).  Mr Ator thanked Dr Eiji Toyoda, Japan Meteorological Agency (JMA), Sibylle Krebber, Deutcher Wetter Dienst (DWD) and Marian Majan IBL Software Engineering for their comments for improvement.

Ms Sibylle Krebber, DWD was concerned about if the bit 8 worked or not.  If the bit 8 set to 1, Ni multiplied by Nj is not the number of points.

It was suggested a note could be added to address the difficulty.  The note to GDT 3.0 should be that when bits 5 to 8 of Flag table 3.4 are in use, it cannot ensure Ni and Nj are the number of points.
The meeting proposed to obtain CBS President approval to fast-track this proposal for November 2014.  The justification is that, even though a new Note to existing grid definition template 3.0 is being added, it is really a clarification to and in the understanding of the template, rather than a new regulation which modifies or invalidates any existing usage of the template.  Likewise, the additional bits in Flag table 3.4 are backwards-compatible to any existing usage in GRIB2.
Multilateral exchange will start before formal implementation.
2.1.2
GRIB encoding of the beginning of overall time interval in the past

DWD needs to encode in GRIB a product which is obtained by a statistical process (accumulation) over a continuous time interval.  GRIB product definition template 4.8 seems to be most appropriate for this purpose.
The product is generated at a point in time which is denoted as the reference time, encoded in GRIB Section 1, octets 13-19.  The end of the time interval can be encoded using octets 35-41 in the template 4.8.  However, the beginning of the time interval may not be individually defined.

The Note 2 of the template 4.8 says: The reference time in section 1 and the forecast time together define the beginning of the overall time interval.
The beginning of the time interval may lie in the past with respect to the reference time.  In such a case, a negative value must be defined as forecast time (octets 19-22 in the template 4.8), which is not permitted.
The meeting agreed on necessity to develop this type of representation for negative forecast time and to set up a sub-group.  Japan Meteorological Agency (JMA), UK Met Office (UKMO), European Centre for Medium-Range Weather Forecast (ECMWF), DWD and Meteorological Service of Canada (MSC) contribute to the discussion.
2.2
Additions and Modifications of Templates and Tables
2.2.1
New parameters and fixed surface types to represent ground surface conditions in 
analyses or models
Meteorological modeling systems use increasingly sophisticated representations of the ground surface to increase detail and accuracy in NWP analysis and forecast products.
Mr Yves Pelletier, MSC proposed new parameters and fixed surface types to accommodate the increase in detail of modeling systems that are being implemented at the Canadian Centre for Meteorological and Environmental Prediction (CCMEP).
Mr Pelletier said an accurate representation of the state of the surface is useful not only for providing correct boundary conditions for NWP, but may also have uses as a standalone product.

Mr Pelletier explained in detail the proposed parameters and surface types in Code table 4.5.  Some discussions seemed to be caused due to terminology used in the proposal.  Mr Pelletier suggested the validation process would have experts in the relevant field to agree on terminology.
It was noted that one proposed code table entry in 4.5 for root zone was unnecessary, since the root zone can already be defined as a layer using existing entries 1 and 167 within code table 4.5.

ECMWF will volunteer the validation in association with MSC.
The meeting agreed to forward the proposal to the validation stage as shown in the annex to this paragraph.

2.2.2
A product definition template for statistics over an ensemble
Mr Yves Pelletier, MSC explained the background of his proposal.  The CCMEP has a requirement for a GRIB2 product definition template that allows the representation of model ensemble climatology statistics for a given multi-year interval, calculated across the full set of ensemble members and years in a reforecast.

Mr Pelletier emphasized the defining difference with other existing ensemble or reforecast PDTs is that a temporal-ensemble statistic is applied after the statistical processes that are purely over time.

Mr Pelletier stated this proposal is in development stage. It was reported ECMWF and JMA have a plan to use similar template and could assist MSC.
The meeting evaluated the proposal with defining difference in mind, and agreed to forward the proposal to the validation stage as shown in the annex to this paragraph.
2.2.3
New parameters and table entries for GRIB
Dr Enrico Fucile, ECMWF explained that ECMWF is extending the number of diagnostic variables in its Integrated Forecast System (IFS) and will produce the associated products in GRIB 2 format, which requires a new set of parameters and an extension to Code table 4.201 Precipitation type.
The parameters Fraction of stratiform precipitation cover and Fraction of convective precipitation cover are needed to represent the fraction of a grid box covered by stratiform or convective precipitation.  The concept of “cover” is borrowed from the “cloud cover” and applied to the precipitation with the aim of producing a three dimensional field by using it on model levels.

In accordance with the definition in the Appendix B of WMO Technical Regulations, Vol.I, it can be deduced that the parameter relative humidity in Code table 4.2 (discipline 0, category 1, number 1) has the meaning of relative humidity with respect to water.  Unfortunately the lack of specifications in the name of the parameter in the table has introduced ambiguity and the relative humidity has been used in the past to indicate unspecified combinations of the two (water/ice) flavours.

Furthermore, with the aim of improving the definition of precipitations types, some new parameter are proposed in Code table 4.201 (precipitation type).
Some discussions were made on terminology.  The entry 7 “Mixed rain/snow” should be “Mixture of rain and snow”.

The meeting agreed to forward it to the formality stage (fast-track) as shown in the annex to this paragraph.
2.2.4
Update for distribution template
Ms Sibylle Krebber, DWD pointed that some GRIB product definition templates are incomprehensible at the first view, and accordingly this lack of information could prevent users to use the existing templates and propose new ones instead.  Ms Krebber emphasized more information is needed for better understanding and proper use of the templates.
Ms Krebber picked up the last year’s proposal, i.e. the Product definition template 4.57 and the Code table 4.240, which validation is ongoing and will be finished soon, as typical examples.
Ms Krebber admitted the proposed template 4.57 for distribution functions was a very specific one and not easily understood by non-specialists.  Therefore, during the validation process, it turned out that explanatory notes for the proposed template would be useful.
The meeting agreed to keep the proposal at the validation stage as shown in the annex to this paragraph and also the note should be included in the Manual on Codes separately as an attachment.
In that regard, possibility of development of a table, in which explanatory notes, if needed, to each template are shown, was briefly discussed.
2.2.5
Review of GRIB templates for spatio-temporal changing tiles
The new templates for spatio-temporal changing tiles were proposed last year at the first meeting of IPET-DRMM and approved for validation.
Ms Sibylle Krebber, DWD reported that after discussion at the meeting and during the validation process the templates have been slightly adjusted as shown in the annex to this paragraph.  The validation is currently being done between DWD (encoding and decoding GRIB messages with GRIB-API from ECMWF) and European Organisation for the Exploitation of Meteorological Satellites (EUMETSAT) using independent software for decoding and encoding.
Ms Krebber expressed the validation report would be submitted later as soon as the validation was completed by DWD and EUMETSAT.
2.2.6
Review of GRIB tables for spatio-temporal changing tiles
New tables for spatio-temporal changing tiles were proposed last year at the first meeting of IPET-DRMM.  In consideration of comments at the meeting the tables have been adjusted and the revised versions have been made available for validation as shown in the annex to this paragraph.
Ms Sibylle Krebber, DWD reported the model would become operation soon.  The table entries therefore are urgently necessary.
The meeting agreed to forward it to the formality stage (fast-track) as shown in the annex to this paragraph.
2.2.7
Octets of forecast time in product definition template 4.44
Dr Enrico Fucile, ECMWF presented a problem found between meetings of IPET-DRMM in the GRIB Product definition template 4.44.
In the template, the forecast time parameter has occupied two octets instead of four octets common in other templates.  Real problem is there are two groups of software which are compatible either to two or four octets to the parameter.

The meeting discussed how to cope with this problem and agreed a note should be added to the template similar to the note to BUFR Table B entry 0 07 001, saying it is recommended not to use this template, PDT 4.48 should be used instead with optical wave length range set to missing.  It is forwarded to the formality stage (adoption between CBS sessions) as shown in the annex to this paragraph.
2.2.8
New entries in GRIB2 Code table 4.3

Dr Simon Elliott, chair of IPET-DRMM presented a proposal by USA, which was discussed during the intersessional period.  The meeting agreed without any correction two new entries in the GRIB2 Code table 4.3 as shown in the annex to this paragraph.  It is forwarded to the formality stage (fast-track).
3.     BUFR AND CREX

3.1
Amendments to BUFR/CREX (Regulations and Structure)
3.1.1
New Common Code table C-15: Physical quantity kinds
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 (TC 211) to ensure interoperability with other components of the new Air Traffic Management System (ATMS).

Dr Enrico Fucile, ECMWF reported as the Lead of TT that TT-AvXML has produced the following packages:

· Modèle pour l'Echange des informations sur le Temps, le Climat et L'Eau (METCE) - a set of foundation building blocks to support application schema in the domains of interest to WMO, notably the weather, climate, hydrology, oceanography and space weather disciplines

· Observable Property Model (OPM) - based on work by the OGC Sensor Working Group, this allows creation of definitions that are derived from the meteorological basic types.

· ICAO Meteorological Information Exchange Model  (IWXXM) defines the reports required by ICAO (the equivalent of METAR/SPECI, TAF and SIGMET) that are built from the components of METCE and OPM

· SAF - Simple Aeronautical Features, that allow items such as airports, or runways to be described to the level of detail required for reporting aviation weather

Dr Fucile mentioned TT-AvXML is currently working on the draft of a new Volume I.3 of the Manual on Codes, in which the XML schemas defining the new XML format of METAR/SPECI, TAF and SIGMET will be documented.  In the context of this activity, TT-AvXML is also producing a draft table of “Physical quantity kinds” as complement to the XML schemas documentation.  Due to the nature of this table which contains terms that are already used in different code forms, the most appropriate collocation of this table is part C of Volume I.2 “Common features for binary and alphanumeric Codes”.

The IWXXM is referring to a physical quantity kind through a Uniform Resource Identifier (URI) which is a compact sequence of characters that identifies an abstract or physical resource.  The URI is not always a URL (Uniform Resource Locator) which in addition to identifying a resource provides a means of locating the resource by describing its primary access mechanism (e.g., its network "location").  As an example the URI can be considered a unique identifier in the web at the same extent that a code figure is a unique identifier in the BUFR or GRIB context.  A URL is URI that can be also located as a web resource.  In the case of the physical quantity kinds it is proposed the publication of the URI list in Vol. I.2 Part C which will be complemented by the web codes registry codes.wmo.int providing the location service by exposing a URL for each URI in the code table.
The meeting reviewed the proposed Common Code table C-15.
The meeting took a long time to discuss on whether the table should be in Volume I.3 of the Manual on Codes or as Common Code table C-15.  Some were concerned about dealing with the C-15 as Common Code table due to its different nature from other Common Code tables.  Common code tables are not subject to versioning and change table C-15 will not be possible because of lack of version.
The meeting reached a conclusion that the table should go to Volume I.3 and that at the future time the team can re-evaluate its inclusion as a common code table.

3.1.2
Clarification of Regulation 94.1.5
It has been noted that some problems identified in the produced BUFR messages might be caused by the current not quite clearly formulated Regulation 94.1.5, which reads:
94.1.5
Missing values shall be set to fields of all ones (e.g. each octet shall be set to 11111111 binary). This shall apply to code tables as well as data elements; flag tables shall be augmented to contain a missing indicator bit where this is deemed to be necessary. This regulation does not apply to the data description operator qualifiers in Class 31 of Table B.

There are two issues: 

1)   A missing value of CCITT IA5 elements in some BUFR messages is encoded incorrectly, e.g. the relevant field being filled with space characters or with null characters, instead of setting all bits to 1 within the data width of the element.

2)   Flag tables have always one more bit than the number of items of significance. It applies always, not only ”where this is deemed to be necessary” as it is stated in the current Regulation 94.1.5.
Discussion concentrated on missing value issue.  It was reported ECMWF software needs to be updated to accept binary data in the character field, although it is not an issue for all software.   On the other hand, there was a view that it was just a clarification.
From the procedural point of view, the fast-track procedure cannot be applied to the amendments.  Only possible procedure is to submit it to the CBS session in September this year, because it would have financial or operational implication.

The meeting therefore agreed to forward the proposal to the formality stage (CBS session) as shown in the annex to this paragraph.

3.1.3
Creation of a new BUFR Table B class for marine data
The inclusion of Marine Biogeochemical data in Master Table 0 (Meteorological) and in particular the potential “saturation” of class 22 has been discussed at length over the past few months.  As a result the decision was made to investigate the development of Master Table 10 (Oceanographic).

Since this decision was made, it has become clear that the development of the Oceanographic Master Tables is not at a stage which allow for the WMO-IOC Joint Technical Commission for Oceanography and Marine Meteorology (JCOMM) community to use in an operational environment.

Class 22 in Master Table 0 is currently running out of space having reached 185 entries.  Within the next few years the marine community will require approximately 24 new entries for both physical and chemical elements.  To allow for the use of these new descriptors in an operational context, they must be included in Master 0 under a new class.
Dr David Berry, representative of JCOMM requested the meeting to consider the possibility of opening Class 41 (currently reserved) for these new descriptors.  This approach will ensure that future developments in the representation of marine data are safeguarded whilst minimizing the impact on the migration to Table Driven Code Forms.

The meeting in principle accepted the request from JCOMM as the team has done for satellite community, and recommended use of Table B descriptor 0 08 046 followed by an entry in Class 15 to represent chemical concentration.
Dr Berry reported that JCOMM would submit a proposal giving further detail for the Class 41 to the next meeting of IPET-DRMM. 
3.1.4
Reporting of zero snow depth
Ground based observations of snow are very important for monitoring, model validation, validation of satellite-derived data, and increasingly for assimilation into Numerical Weather Prediction (NWP) models.  Snow depth reports from SYNOP stations are currently assimilated by several NWP centres, and preparations are underway to develop similar snow depth assimilation capabilities at the UK Met Office.  However, the current reporting practice, for which regional guidelines exist, results in an inconsistent approach to the reporting of zero snow depths.
Snow depth is generally only reported when snow is present (i.e. positive reports of zero snow are not made), with missing data recorded for snow depth in snow-free conditions. This leads to an ambiguity for data users as it cannot be known whether this missing data indicates “no snow” or a technical problem at the station, for instance an instrument failure or system outage. This “missing data” must therefore be discarded, though the majority of it could potentially contain valid positive reports of zero snow.

Mr Richard Weedon, UKMO, brought up this issue to be dealt with carefully.

Traditional alphanumeric codes (TAC) are frozen.  Under the migration to TDCF, amendments that have an impact to current operational practices are in principle not allowed.

Mr Weedon emphasized that this issue of non-reporting of zero snow depths was gaining recognition in the international community, in particular Global Cryosphere Watch (GCW) Snow Watch initiative.
Mr Weedon added that changes are needed within the current TAC regulations to ensure reporting of snow depth on a regular basis regardless of the state of ground.

The meeting discussed this sensitive issue, reviewing some relevant issues, such as global and regional reporting practices.  It was noted setting geographical limit is an option to avoid unnecessary conflict.
In consideration of purpose of migration, which is to facilitate data exchange, this amendment could be allowed on an additional basis unless it changes the code figures currently used.
However, the amendment needs to be submitted to a CBS session, and its expected implementation date will be November 2015, which is one year after the scheduled date of migration complete. It would therefore convey a wrong message to Members and some may stop making efforts for migration.
The meeting reached a conclusion accordingly after the long discussion that a statement is to be included in the report of CBS session as shown in the annex to this paragraph to invite Members to report the snow group in SYNOP when snow is zero instead of the amendment to Code table 3889.
3.2
Additions and Modifications of Tables
3.2.1
Additional Common Code table entries and BUFR Table B entries for satellite data

A recent meeting of the CGMS Task Force on Satellite Data and Codes (TF-SDC) concluded that a number of entries to Common Code tables C-5 (Satellite Identifier), C-8 (Satellite Instruments) and C-12 (Sub-centres attached to centres in C-11) are needed to support the exchange of satellite data.
Dr Simon Elliott, EUMETSAT presented the proposal as the chair of CGMS TF-SDC.
The proposal was agreed to forward to the formality stage (fast-track) as shown in the annex to this paragraph, excluding the new entry in C-11 already in the implementation stage.

3.2.2
BUFR sequence for snow observations
Initialisation of snow conditions is of crucial importance for Numerical Weather Prediction (NWP) applications. In situ data from SYNOP stations constitutes a very reliable source of snow depth information.  However large regions and countries show very sparse SYNOP stations reporting on the dedicated Global Telecommunication System (GTS).  For some of these areas, national networks exist and provide their near real time data that could be made available on the GTS.  In Europe an initiative from ECMWF, started in 2011, consisted in developing a new BUFR template that ECMWF member states are encouraged to use when they report their national network snow depth data.  So far, seven European countries have been following this procedure to make available their additional snow data on the GTS for NWP applications.

Dr Enrico Fucile, ECMWF presented the template already in use locally.

The proposed template only contains local station identifier.  For global exchange, WMO station index should be prefixed.
It was pointed that the template consists of only BUFR/CREX Table B entries, but some sub-sequences in the template could be replaced by BUFR Table D entries.
The meeting agreed to forward the proposal to formality stage (fast-track) as shown in the annex to this paragraph, because data in the template have already been exchanged and practically validation has done.

3.2.3
Reporting daily climate extrema in BUFR
At the IPET-DRMM-I meeting (Tokyo, July 2013), a proposal was presented for a new BUFR Table D sequence to report daily extreme temperature and precipitation values at a station, for use as a supplementary product to monthly climate reports.  Implementation Coordination Team on Integrated Observation Systems (ICT-IOS) noted that data derived from monthly CLIMAT reports, even when supplemented at times by daily extreme values from corresponding SYNOP reports at the same station, did not often capture the true daily extreme temperature and precipitation values, resulting in gaps in national climate databases which are used to generate the long historic daily series products at many national meteorological services.
Mr Jeffrey Ator, NOAA/NWS presented the improved template, which took into account comments received at IPET-DRMM-I and following some further testing efforts during the past year for daily climate extrema, on behalf of Mr Derek Arndt, representative of Commission for Climatology (CCl) participating remotely.
Mr Ator explained that the template was separated from CLIMAT template so that the data may not be reported together with CLIMAT template with a lot of coordinates and else and that the descriptor of height of sensor from the ground was removed from the initial proposal, because it was not in the dataset.  However, it was suggested to put a height in the template and to set standard height, e.g. 1.5 m in USA.
Mr Ator mentioned the template would be for global use, and it was suggested that period of precipitation data need to be shifted to local time in some countries in RA II and two time periods may be needed for precipitation and temperature.
The meeting agreed to keep the proposal, reflecting the comments above, at the validation stage, as shown in the annex to this paragraph.

3.2.4
New BUFR descriptors for OMPS total column data
OMPS TC (ozone mapping and profiler suite total column) data is currently reported using the BUFR table D sequence 3 10 066, and several users have suggested that the datasets would be enhanced by providing the latitude and longitude corners of the total column observations.
Mr Jeffrey Ator, NOAA/NWS presented a proposal to address above concern, which was to precede the 3 10 066 sequence with this additional information in the BUFR data description, using one new Table B descriptor rather than modify the 3 10 066 sequence.
Mr Ator added the idea was agreed within the CGMS Task Force for Satellite Winds.  Sample data have been provided and it was validated with the kind assistance of IBL Software Engineering.
The meeting agreed to forward the proposal to formality stage (fast-track with pre-operational option) with a minor modification as shown in the annex to this paragraph.
3.2.5
New BUFR template for SARAL Altika data
ECMWF is interested in processing data from the SAtellite with ARGOS and ALTIKA (SARAL) which is a joint Indo-French satellite mission for oceanographic studies. SARAL is performing altimetric measurements designed to study ocean circulation and sea surface elevation.  The use of these satellite data is extremely important for the numerical models of the ocean circulation and waves. With the aim of assimilating ALTIKA data into its system ECMWF in collaboration with EUMETSAT have developed a new BUFR template for SARAL ALTIKA data.
Dr Enrico Fucile, ECMWF presented the proposal on a BUFR template and the Table B entries used.

The meeting agreed to forward the proposal to the formality stage (fast-track with pre-operational option) without any objection.

3.2.6
New BUFR elements for satellite data
ECMWF is preparing to process data from the Global Precipitation Measurement (GMP) satellite and in particular from the GMI Microwave Imager instrument.  In this context there is the need of defining new table B elements.
Dr Enrico Fucile, ECMWF presented the proposal on satellite location and orientation. Dr Fucile reported the template is going to be developed.
It was expressed the CGMS TF-SDC supports this proposal.  It was suggested to have locations at other time, such as scan end time and start time.
Dr Fucile accepted some comments at the meeting and agreed to further develop the proposal.

3.2.7
BUFR template for n-minute AWS data (3 07 092)
The third meeting of the IPET-DRC (Melbourne, 2010) agreed to modifications to the n-minute template (TM 307092) to allow the reporting of ground temperature measurements at more than one point (over a variety of surfaces, e.g. grass, concrete, road/runways). The meeting agreed to the further validation of the proposal.

The UK Met Office proposed further changes to the template at the first meeting of IPET-DRMM (Tokyo, 2013).  The changes proposed being intended to allow for the identification and method of aspiration applied to humidity sensors.  The meeting agreed to the changes and to an extension for the period of validation.
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.  The new WMO table driven code templates should be improved to indicate whether the system is aspirated or not; heated or not; and the type of humidity instrument used.

Mr Richard Weedon, UKMO proposed a new D descriptor 3 01 130 that is to be placed in front of the current 3 02 072 in view of above situation with appreciation to Mr Jeffrey Ator, NOAA/NWS, Mr Marian Majan, HMEI, Dr Enrico Fucile, ECMWF who assisted UKMO in the validation of the template.

It was noted there was misfit between the unit and name of 0 03 009, for example, "degree" should be "amount".
Mr Weedon accepted some editorial corrections that do not invalidate the validation exercise.  However, it was stated that more accurate formulation is needed in the table 0 03 002, because entries 0 and 3 might be too generic, and table 0 03 003 is already full.
The meeting recommended revalidation of the proposal with some minor changes.  The proposal is shown in the annex to this paragraph, which will be updated through the discussion within UKMO.

3.2.8
Revised BUFR sequence for synoptic reports from sea stations suitable for VOS 
observation data
At the first meeting of the IPET-DRMM (Tokyo, July 2013), the JCOMM proposal for the encryption of Ship's call signs within BUFR reports was accepted for validation.  Whilst accepted for validation the new sequence, and associated elements, have not been validated due to concerns over the management of and security requirements for the encryption keys.  A draft set of security requirements has been proposed by UKMO. These have been approved for use on a trial basis by the JCOMM co-presidents and endorsed by the 5th Meeting of the JCOMM Data Management Coordination Group (DMCG-5) (Geneva, January 2014).

In addition to the ENCODE proposal a number of other changes to the VOS template were proposed at IPET-DRMM-I. These were made to accommodate the requests of the JCOMM ship observation team for the inclusion of platform type and additional information on the types of humidity sensors used.  In addition to these changes, a previous proposal to update the VOS BUFR template had been accepted for validation by the IPET-DRC.

Dr David Berry, representative of JCOMM presented the updated templates and BUFR Table B entries used in the templates.

It was understood that some code tables needed to be expanded.

Dr Jörg Klausen, representative of CAS/CIMO, who participated in the discussion remotely, had a question on why two different code tables were defined for the same items.  Dr Klausen believed from WIGOS perspective it was important to reconcile code tables as earlier stage as possible, because at later stage it had to be made in OSCAR database.

With respect to decryption of call signs, Dr Berry explained that data will be reported in real time in BUFR on GTS.  Then, encrypted call signs are in climate archives.  Decryption is to be made to perform quality control and for tracking on the individual ships in a black list.  There is a need for the decrypted call signs within research and climate communities, but not straight away.  After two years, encryption key or decrypted call signs will be made available, either of which would be equally good.
It was informed ship's call sign appended by, for example, date and time are encrypted with AES256 to make it unique every time.
It was pointed that Class 03 descriptor was proposed for "Maximum height of deck cargo above summer load line", but it should be Class 10.  It was noted that an amendment to the descriptor 3 15 009 was proposed but the meeting felt it was not allowed.
Dr Berry felt that the templates still needed some more work.  The meeting agreed the proposals were kept for validation.

3.2.9
Proposed BUFR sequence for reporting observations from offshore platforms
The UK Met Office currently receives meteorological (and oceanographic) data from around 100 offshore oil and gas platforms around the UK.  This is currently reported in FM 13 SHIP.  Data also exist from platforms in the German Bight, Baltic and Gulf of Mexico.

Either of the current BUFR templates for the Voluntary Observing Ships (VOS) and moored buoys could be used to represent these data, however, this solution would be less than ideal and would not fully represent the data.
Dr David Berry, representative of JCOMM presented a proposal, which co-author is UKMO.

The proposed template largely used existing sequences and descriptors, with the exception of a sequence to identify the platform and a sequence currently under validation for wind speed data.  One new descriptor is proposed for specifying the type of offshore platform.

Dr Berry suggested the proposed 0 02 YYY (Type of offshore platform) could be replaced by 0 03 001 proposed at the meeting by Mr Richard Weedon, UKMO, provided that the entries in the JCOMM proposal are incorporated in the table 0 03 001.  It was felt 0 03 001 might need to be expanded.
Regarding the code table 0 02 YYY, missing value (entry 15) should be separated from the entry "not known". 
It was pointed that the proposed template was quite similar to 3 07 079.  However, the meeting understood it would depend on if the current one could meet their requirements.
Dr Berry checked the existing template 3 07 079 and confirmed the proposed new template meets the requirements by JCOMM.

The meeting finally agreed to forward the proposal to the validation stage as shown in the annex to this paragraph.
3.2.10
Proposed modifications to the BUFR template for reporting data from Argo profiling 
floats

Action 12 from the 14th Argo Steering Team meeting (March 2013) requested to develop BUFR templates for real time data distribution on the GTS.  Specifically this was aimed at modifying the existing BUFR template for Argo data to allow:

(i)
un-pumped near surface temperature measurements, 

(ii)
dissolved oxygen and 

(iii)
bio-geochemical variables to be included; 

The present template can only represent temperature and salinity profiles.  However, the additional data, including the bio-geochemical data, is increasingly needed in real time for use in operational ocean forecasting and bio-geochemical/ecosystem models by a number of centres.
As the Argo NetCDF format develops to allow for the inclusion of these additional measurements, it is important that the Argo BUFR format also evolves to provide the same capability.  For context, over 600 of the ~ 4200 active floats report additional data that it is not possible to represent in the current Argo BUFR template.
Dr David Berry, representative of JCOMM, presented the proposal on the new templates that meet the above requirements.

The meeting agreed to forward the proposal to the validation stage with some modifications as shown in the annex to this paragraph.

3.3
Development of BUFR/CREX New Edition
3.3.1
Progress on BUFR edition 5
Mr Yves Pelletier, MSC explained briefly the current status of BUFR edition 5 development.
Mr Pelletier expressed it was premature to show the time line to finalize the BUFR edition 5, because the development of BUFR 5 depends on available resources but a lot of people who could be involved in developing BUFR 5 were focused on the migration.  Current stage was therefore a list of potential requirements and needs to prioritize.

Mr Pelletier added it was clear in Exeter one of most important things was the compliance with ISO data representation standards, which need complete overhaul of, in particular BUFR Table D.  Data representation syntax will be affected.  The Logical Data Model is being developed but it is not clear how to harmonize the model and ISO standards.
Mr Pelletier further added requirement was to have a way to represent extremely large dynamic range value and the challenge was architecture of BUFR itself.  If research and development community will be involved as users of BUFR, dynamic development model is needed to implement relatively rapidly.
In view of above, Mr Pelletier concluded implementing new edition should be carefully considered.
The meeting thanked Mr Pelletier for his leadership on developing the new edition of BUFR and agreed time line for the development would be dealt as the future task.
4.
SUMMARY AND CONCLUSION OF PROPOSALS
4.1
Summary on Amendments after IPET-DRMM-I
The Secretariat explained that four sets of amendments to the Manual on Codes were approved during the period between IPET-DRMM meetings and two of them are waiting for the implementation dates and that the agenda item is to record of history of amendments to the Manual on Codes to supplement the CBS reports.

In addition, the meeting confirmed the status of pending proposals one by one in this agenda item.  The status is shown in the annex to this paragraph for reference.
4.2
Conclusion on Past Proposals
4.2.1
New entries in Common Code table C-12 and GRIB2 Code table 4.3
Dr Simon Elliott, chair of IPET-DRMM concisely reported the discussion on a proposal during the period between IPET-DRMM meetings.
The proposal could be considered as non-controversial and the meeting agreed to forward the proposal to the formality stage (fast track with pre-operational option) as shown in the annex to this paragraph without any objection.
5.
REGULATIONS FOR REPORTING TRADITIONAL OBSERVATION DATA IN TABLE-
DRIVEN CODE FORMS (TDCF): BUFR OR CREX

5.1
Clarifications of B/C 30 and B/C 32 Regulations
Regulations for reporting traditional data in TDCF (B/C Regulations) are included in Part C of the Manual on Codes.
Dr Eva Červená, Czech Hydrometeorological Institute (CHMI) submitted a document on the specification of time period to which the CLIMAT and CLIMAT SHIP data refer.  Mr Alexander Kats, Russian Federal Service for Hydrometeorology and Environmental Monitoring ( Roshydromet) presented the proposal on behalf of Dr Červená.
Major part of the proposal is to reflect the regional reporting practices of RA II for CLIMAT and CLIMAT SHIP data reporting.

The meeting took time to review Dr Červená's proposal in detail, in particular the amendments to the B/C 30.4 and 32.4 for precipitation reporting, if the period for monthly precipitation data begins on the last day of the previous month, which did not obtain consent of majority.  As a result of the follow-up discussion the proposed B/C 30.4.4 and 32.4.4 were withdrawn by Dr Červená and Mr Kats before finalizing the final report.
The meeting concurred on the proposal regarding the reporting of monthly data (with the exception of precipitation data) and the reporting of the precipitation data for period different from the period recommended in Note (1) to B/C 30.2.6.1.

The meeting reached a conclusion finally that the revised amendments to B/C Regulations, excluding B/C30.4.4 and 32.4.4, are to be forwarded to formality stage (adoption during CBS session) as shown in the annex to this paragraph.
The meeting agreed that 3 07 073 (Representation of CLIMAT data of the actual month and for monthly normals) and 3 08 013 (Representation of CLIMAT SHIP data of the actual month and for monthly normals) are not applicable to cases when the period for monthly precipitation data starts on the last day of the previous month in UTC. The meeting further agreed on the necessity of new templates that would be valid if the period for monthly precipitation data starts on the last day of the previous month in UTC, and Regulations B/C 30.4.4 and 32.4.4 have to be newly formulated in compliance with them.

Editorial note: Following this recommendation, Dr Červená immediately developed the required new templates (TM 307078 for CLIMAT data and TM 308023 for CLIMAT SHIP) and newly formulated B/C 30.4.4 and 32.4.4. to be considered by the Team. It is important to note that the regulations stated under B/C 30.4 and B/C 32.4 are applicable for all RAs, although their introduction was initiated by requirements from RA II experts.
6.     TRADITIONAL ALPHANUMERIC CODES

6.1
Amendment 77 to ICAO Annex 3
Initial proposals to amend the ICAO Annex 3 are being considered through papers prepared for the Meteorology Divisional Meeting, to be held 7 to 18 July 2014 in Montreal, Canada conjointly with the fifteenth Session of the WMO Commission for Aeronautical Meteorology (CAeM).
Further amendment proposals are also being made by the ICAO Aerodromes Panel in relation to a unification of the reporting practices for runway surface conditions which would have an effect on the FM15 METAR/ FM16 SPECI.
Mr Neil Halsey, representative of ICAO presented briefly the initial draft of amendments to the Manual on Codes in accordance with the Amendment 77 to ICAO Annex 3.

Mr Halsey emphasized that these proposals have not been fully considered through the ICAO process and will be subject to State consultation in due course.  He added the information in the meeting document was intended to provide advance notice of the issues being considered.

The meeting noted the draft amendments and confirmed the Task Team on Aviation Coding Issue (TT-AvCI) to be established would take the lead on coordination with ICAO.
Mr Halsey expressed his willingness to make coordination with the TT on amending the Manual on Codes.
The meeting deeply thanked Mr Halsey for his cooperation to facilitate the synchronized implementation of amendments to aeronautical codes.

7.
MIGRATION TO TABLE DRIVEN CODE FORMS (TDCF)
7.1
Status of Migration by WWW Monitoring Exercise
The Secretariat explained the results of the Special MTN Monitoring (SMM) with respect to the reports exchanged in BUFR format during 1-15 October 2013, which are shown in the Figures 1-3 and summarized in Tables 1-3.

The Secretariat emphasized there were special circumstances in October 2013 that led to the result CLIMAT messages originating in USA were not created until after the monitoring period ended.

It was also noted that in Region I there were very few observations being reported in TDCF, although it was a region where few reports (especially upper air reports) reached the MTN in TAC.  In consideration of the result of the monitoring, there appears to remain a need to provide technical and training support in Region I, the southern part of Region II, much of Region III, Caribbean areas of Region IV and the more remote islands in Region V.

The Secretariat invited the meeting to discuss the issue for migration to TDCF (agenda item 7.3), the categories 1 and 4 of which were supposed to be complete in November 2014, taking into account the result of monitoring and reports on the migration in regions to be presented later.

7.2
Status of Migration in Regions
7.2.1
Status of migration in RA I
The Secretariat presented the report prepared by Mr Samuel Machua, Kenya Meteorological Department (KMD), who could not attend this meeting due to another mission.
The meeting noted many Member states in RA I, especially in East and South Africa sub region, were well aware of requirements and benefits of migration to TDCF.  This is because awareness trainings have been going on since 2010, to which the Tanzania Meteorological Agency (TMA) and KMD had played a big role on these achievements.
According to the survey carried out in late 2012, the countries that have been trained on TDCF concepts and implementation requirements came to 13 countries, which were Kenya, Tanzania, Uganda, Rwanda, Mozambique, Malawi, Madagascar, Lesotho, Botswana, Burundi, Ethiopia, Namibia and Zambia.
Mr Machua emphasized that despite of these efforts most countries had lacked capacity to implement TDCF processing facilities and it would accordingly make the TDCF migration by the deadline for the Category 1 difficult to most of these countries.

Efforts and major challenges for the migration in RA I are summarized in the annex to this paragraph.
The meeting thanked Mr Machua for his report and efforts.  His recommendations for the migration were reviewed as well as the recommendations by other participants later at the meeting.

7.2.2
Status of migration in RA II
In accordance with the decision by the 15th session of RA II (Doha, December 2012), working groups and theme leaders were established.  The Theme Leader in Data Representation and Metadata, appointed under the Working Group on WMO Integrated Global Observing System (WIGOS) and WMO Information System (WIS) (WG-WIGOS/WIS), is responsible for:

(a)
Keeping under review inter-programme data representation matters, including migration to Table Driven Code Forms and regional codes, and make recommendations.

(b)
Keeping under review the status of implementation of the WIS DAR metadata catalogue and migration from WMO Catalogue of Meteorological Bulletins (Volume C1) to DAR metadata.

In accordance with this mandate, Ms Jitsuko Hasegawa, JMA, the theme leader monitored and gave technical assistance as well as conducted survey on migration status on a regular basis.
Ms Hasegawa outlined the results of the survey on migration status in RA II as of October 2013 and related activities by RA II Members during the period between May 2013 and April 2014.

The result of the survey and the report on related activities for migration by RA II Members are shown in the annex to this paragraph.

The meeting thanked Ms Hasegawa for her continuing efforts as the theme leader in the region.  Her recommendations were reviewed in the agenda 7.3 along with the recommendations by other participants. 

7.2.3
Status of migration in RA III
Mr José Mauro de Rezende, Instituto Nacional de Meteorologia (INMET), presented the status report on the migration to TDCF in RA III, which summary is shown in the annex to this paragraph.

According to Mr Rezende, RA III was not fully capable of performing the migration to TDCF.  However, at least some countries have already started working for the migration.  Mr Rezende emphasized that it was due to a training seminar held in Montevideo, Uruguay last November, which was similar to the previous one held in San Jose, Costa Rica but the participants at Montevideo workshop had more materials for migration, such as software to encode and decode.
Mr Rezende highlighted availability of the materials would have made the huge difference.  Furthermore, the Internet facilitated the data availability to the participants and accordingly data validation in some cases.

The meeting thanked Mr Rezende for his efforts made for the migration.  His recommendation for facilitating the migration was reviewed along with other recommendations in the agenda item 7.3.

7.2.4
Status of migration in RA IV
Upon delivering an MTDCF training workshop in Montevideo, Uruguay in November 2013, it was noted that a significant number of countries ran a very high risk of being unable to meet the November 2014 deadline for Category 1 data, Mr Yves Pelletier, MSC explained with collaboration from Mr Jeffrey Ator, NOAA/NWS.
Mr Pelletier conducted a survey at the MTDCF training workshop in Montevideo on the state of MTDCF preparedness of the countries of RAs III and IV.  The migration progress sheet in Spanish drafted by the Chilean attendee is shown in the annex to this paragraph.

Of the 17 Members which participated in the workshop, only a few had begun preparations, and most had not done anything, while the workshop had positive impacts, such as motivation to the migration awareness by the region and organizational commitment to the migration.

Mr Pelletier emphasized now that the Migration plan was in its penultimate phase, and it became necessary to plan for the next steps to ensure both the continued implementation of the MTDCF beyond its originally planned deadline and a supportive environment to ensure the migration would be completed as quickly as possible in an orderly and successful manner.

Mr Pelletier reminded motivations for the migration had been understood by the above workshop attendees and the training was believed to have been effective.  Nevertheless, the potential for demotivation in the face of a seemingly impossible deadline must also be avoided and therefore, a helping hand must be extended with a positive outlook of getting on with the work, with the continued support of all the organizations concerned.
Mr Pelletier remarked on the need to encourage members to report on progress and issues. He observed that RA VI had been very successful in creating a regional task team that provides a framework for MTDCF reporting and support, and suggested that a similar task team would be helpful to the migration effort in RA IV.” 

The meeting thanked Mr Pelletier and Mr Jeff Ator, NOAA/NWS for their efforts for facilitating the migration in the regions.  Their recommendations were reviewed along with other recommendations in the agenda item 7.3.

7.2.5
Status of migration in RA V
Dr Weiqing Qu, Bureau of Meteorology (BoM) presented status of the migration in RA V as shown in the annex to this paragraph, and explained briefly the outcome from the RA V WIS/TDCF Workshop, which was held in April/May 2013 with participants from most RA V countries.  He mentioned the major challenge of MTDCF in RA V is in the South West Pacific region.  

Dr Qu added that in the region, a project was ongoing on the training of TDCF/WIS in the Pacific Island Countries (PIC), including Papua New Guinea, Solomon Islands, Samoa, Kiribati, Fiji, Vanuatu, Nauru, Tuvalu, Tokelau, Tonga, Niue, Cooks Islands, which is led by BoM.
Moreover, as a follow-up to the RA V WIS/TDCF Workshop, visits to most of those countries have been carried out since November 2013 to:
a)
Provide further training on WIS/TDCF (re-enforce the training provided during the workshop and  to more broad audience),
b)
Assess the impact of the migration to TDCF to the operation of the Met Services and find solution to mitigate the impact,
c)
Help and prepare the country to become (being certified as) a National Centre (NC) under the WIS framework.

Dr Qu informed the in-country training had been delivered to Papua New Guinea, Solomon Islands, Samoa, and Kiribati, and the training for other PIC would be expected by August /September 2014.

The meeting thanked Dr Qu for his initiative on the migration in BoM and in the region.  His proposal was reviewed along with other recommendations in the agenda item 7.3.

7.2.6
Status of migration in RA VI
Dr Eva Červená, CHMI submitted a status report on the migration to TDCF in RA VI, which was presented by Mr Alexander Kats, Roshydromet on behalf of Dr Červená.
The status of migration is shown in the annex to this paragraph, which is based on the list of BUFR bulletins published in WMO-No. 9, Volume C1, on the “BUFR surface coverage” and “BUFR upper air coverage” in the ECMWF wiki page and on the actual bulletins received at the RTH Prague.
Dr Červená noted that the Special MTN Monitoring (SMM) does not provide complete information on migration in the region:

a.
BUFR reports from stations not in the RBSN may be exchanged (for example, Belgium provides upper-air information for a station that is not in the RBSN), or
b.
The BUFR reports are not being routed to the monitoring centres (for example, Portugal produces reports in BUFR that were not received in Offenbach during SMM in April 2013).

Dr Červená emphasized that majority of RA VI countries were able to transmit/receive, store and process BUFR data, however, some countries would need assistance of GISCs/DCPCs to provide conversion TAC ( BUFR if distribution of TAC data is terminated in November 2014. 

Last, Dr Červená outlined activities by her and Members in RA VI as shown in the annex to this paragraph.

The meeting thanked Dr Červená for activities as the leader of RA VI Task Team on migration to TDCF (TT-MTDCF), and Mr Kats for his presentation of her report to the meeting. Her recommendations were reviewed along with other recommendations in the agenda item 7.3.
7.2.7
MTDCF-related training activity in RAs III and IV
Mr Yves Pelletier, MSC outlined the training workshop from 11 to 15 November 2013 on the BUFR format and the migration to TDCF for 17 Spanish speaking countries in RA III, where delegates from RA IV were also present.  The workshop was held in Montevideo, Uruguay and was conducted mostly in English with essential Spanish-language support from José Mauro de Rezende, INMET (Brazil).

About two-thirds of the trainees were senior IT analysts involved in observation data processing in their NMHSs. The remaining third were senior meteorologists involved with their respective organization's atmospheric monitoring systems.
Mr Pelletier closed his presentation, saying that the workshop had an undeniable positive impact, because participants were thoroughly engaged throughout and came out informed and motivated.  Furthermore, it should be noted that the workshop was instigated by RA III management, which demonstrate a concrete awareness and organizational commitment to the MTDCF.
7.2.8
MTDCF-related training activity in francophone Africa
The Agence pour la Sécurité de la Navigation aérienne en Afrique et à Madagascar (ASECNA) is an international organization mandated by its 17 member States.  In support to its main mandate in relation to air navigation, ASECNA operates an important network of meteorological observation stations in Africa, the Comoros islands, and Madagascar.  ASECNA provides support to member States and cooperates with them in the domain of meteorology.

Mr Yves Pelletier, MSC reported that ASECNA formulated a detailed and exhaustive plan for implementing the TDCF.  This plan comprises an important training component, not only for its own staff, but also for staff of the NMHSs of member states.  The first phase of training consisted in a train-the-trainers workshop.

The training workshops were held in Lomé, Togo, 15-28 July 2013 with logistical support of ASECNA staff from the Lomé office.  Mr Pelletier delivered the training in French with the assistance of Dr Simon Elliott, EUMETSAT.  M. Dieudonné N’GOUAKA, ASECNA provided workshop leadership and guidance on ASECNA specific topics.
The future TDCF trainers were largely chosen in national training units, in field units strategically chosen for their proximity with the migration’s impacts, and also among the NMHSs of ASECNA member States.  These choices aimed explicitly at maximizing the reach of the training and the capacity of the newly trained TDCF trainers to induce the tangible use of the new CREX SYNOP and PILOT templates in the field.  Observing practices remain unchanged through this change in encoding procedures. 
Mr Pelletier expressed that the training was very successful.  ASECNA has adopted a leadership position in its region by giving itself the means to accomplish the MTDCF and build capacity in its member States.  The planning and execution of the ASECNA’s MTDCF have up to this point been exemplary and are a boost to overall RA I migration efforts.

7.2.9
Status of migration to TDCFs within JCOMM

Dr David Berry, representative of JCOMM summarized the status of migration in JCOMM community.  Dr Berry added historically, a number of Traditional Alphanumeric Codes (TACs) have been used by the marine community to report oceanographic and marine meteorological data on the Global Telecommunications System (GTS).
Dr Berry emphasized as of 7 May 2014 each of TAC codes used for reporting oceanographic and marine meteorological data has a BUFR representation, which are shown in the annex to this paragraph, and the migration to TDCF can be considered complete from a data representation perspective.
The meeting noted what JCOMM has done and been doing, and thanked Dr Berry for his leadership and contributions as the chair of the JCOMM Data Management Programme Area (DMPA) Task Team on Table-Driven Codes (TT-TDC).
7.3
Issues for Migration to TDCF
The meeting took time to evaluate the proposed criteria on migration complete, which are to be used for assessing whether the migration to TDCF is complete and agreed the elaborated criteria as shown in the annex to this paragraph.
Noting the migration status summary 7.1 (1), the regional reports 7.2 (1) to 7.2 (6), the training reports 7.2 (7) and 7.2 (8) and Volume A discrepancies 11.3, and the meeting came to the conclusion that the following additional topics could be added:

a)
It is to be understood that the migration continues after the expiration of the dates given in the migration matrix. The risks associated with the reliance on TAC increase substantially as the migration approached its conclusion.  The plan was discussed and will be maintained as is in order to stress the importance of the committed time table.
b)
It is a requirement of some states that the dates and plans from all states for migration logistics are made available.
c)
Difficulties with the maintenance and evolution of WMO No. 9, Vol. A inhibits the migration because of inconsistencies arising during TAC to TDCF conversion.
d)
There is a definite need for quality checking of new BUFR bulletins and a validation process taking into account the comparison with BUFR messages and their TAC equivalent.
e)
It was concluded that the absence of a consolidated process for reporting and addressing issues arising from the migration needs to be resolved.
f)
Noting the imminent November 2014 deadline, it was considered that there is a need to be able to send a status report from the WMO SG to the PRs in order to communicate the successes and remaining issues.  The report should be delivered by the WMO SG this calendar year.
g)
The reporting of progress and issues by member states to be encouraged, and it was noted that Regional Associations can play a role by creating a framework for MTDCF reporting and support.

h)
TAC is no longer supported but sometimes used as a national format.  This can lead to cases where changes need to be recommended as a national practice rather than as an official changes to a WMO code.  Members who still use conversion are encouraged to use the reporting practices from the B/C regulations.  For example, if TAC is used in national practice, appropriate measures need to be taken in order to report zero snow depth.
i)
It was noted that difficulties in getting data from observation sites to RTHs are often identified by practitioners as a migration issue.
8.
MANUAL ON CODES

8.1
Lessons from Amendments during Intersessional Period
The frequency of the fast-track procedure was incremented to twice a year from July 2011.  Since 2009, the procedure for the adoption of amendments between CBS sessions has been taken once a year for amendments, to which the fast-track procedure is in principle not applied.  These procedures have made it possible to amend the Manual on Codes (WMO No. 306) without going through CBS sessions to meet urgent user needs.

The first meeting of IPET-DRMM (Tokyo, July 2013) has agreed the practice for proposal and approval during intersessional period of IPET-DRMM (the practice).  The practice is to lay down process and method for proposals and approval of proposals between meetings of IPET-DRMM.

The period for conclusion (the period) of the practice was first set up from November to December 2013 (a month) for drafting recommendations on amendments to the Manual on Codes to be approved for implementation in 2014 (both fast-track and adoption between CBS sessions).

The Secretariat emphasized the practice worked in principle with collaboration from the experts who proposed the amendments.  Two draft recommendations (lists of amendments) have been drafted and circulated to decision makers in accordance with the procedures, while some weak points have been identified during the practice.

Regarding the period for conclusion, the participants in this meeting confirmed they actually participated in the email discussion, even if some of them did not respond, and the one month is appropriate for the period.  This is the first lesson.
During the period, some proposals were discussed in parallel.  The period is also available for discussions on any new proposals, if it is urgent.  Nevertheless, it was felt discussions could be made prior to the period as many as possible so as to leave the period for the "conclusions" and prevent any confusion possibly caused by parallel discussions on several issues.  This is the second lesson.
Regardless of maximizing potential involvement of experts, not all issues should be concluded by email.  Issues common to TDCF messages, for example, regulations and specifications of octets, should be discussed at (face-to-face) meeting, because these are usually complicated and have to be approved by the procedure for adoption between CBS sessions (once a year) or CBS sessions (once every two years), anyway.

BUFR/CREX templates (Table D entries) and GRIB templates should be dealt carefully, although these also could be discussed in accordance with the practice.
In summary, amendments, to which the practice should be applied, would be: 


-
Minor adjustments to proposals already approved for validation


-
Confirmation and declaration of validation


-
New entries in TDCF tables to be used by specific data and products


-
New entries in Common Code tables

Regardless of above, any pre-discussions could be made, but it should be differentiated clearly from discussions seeking conclusion.

It was reported the Secretariat will set up a list on the Web for pending proposals.
9.
WMO STANDARD DATA DESIGNATORS

9.1.1
Allocation of GTS abbreviate bulletin headers for satellite data
A recent meeting of the CGMS TF-SDC concluded that there was a lack of clarity in the allocation of abbreviated bulletin headers to be used for the exchange of satellite data in the GTS.
The allocation of abbreviated bulletin headers is given in the Manual on the GTS, WMO No, 386, Vol. I.  In order to capture the current practice and to clarify the future allocation of abbreviated bulletin headers, Dr Simon Elliott, chair of TF-SDC presented the list of designators for the data type designator A1 in the Manual on the GTS.

The meeting noted that the procedure for amending the Manual on the GTS is still conventional and fast-track or adoption between CBS sessions will be introduced coming years.

The meeting reviewed the proposal and agreed to forward it to the formality stage (during CBS session) as shown in the annex to this paragraph.

10.
TASKS AND STRUCTURE OF IPET-DRMM

10.1
New Task Team TT-AvCI - Membership and Work Plan
Recently, amendments to the Manual on Codes in compliance with ICAO Annexes, in particular, the Annex 3 (WMO Technical Regulations, Volume II), have been approved through the procedure for adoption between CBS sessions.  Even though it could meet the requirements for synchronized implementation of amendments between WMO and ICAO, it has a potential risk of rejection due to the principle of unanimous approval.
In consideration of above, the IPET-DRMM-I agreed to establish Task Team on Aviation Coding Issues (TT-AvCI) within IPET-DRMM in consideration of significance of collaboration between WMO and ICAO for synchronized implementation of consistent amendments to the ICAO Annex 3 and the Manual on Codes (WMO-No. 306).

The meeting was therefore invited to nominate and review membership of the TT in consideration of the fact that amendments to aeronautical codes, which are still existing requirements from ICAO, require knowledge on the ICAO Annex 3 and WMO aviation codes.

The meeting confirmed nomination to the TT.  Mr Yves Pelletier kindly accepted (it is still subject for the internal consultation in MSC) to take the lead of the TT.  Nominated members (states) are shown in the annex to this paragraph.  It was felt that expert of TT-AvXML could be involved in the activities.
The meeting also agreed the draft work plan of TT with respect to the Amendment 77 to ICAO Annex 3, which will vary in accordance with the progress at ICAO community.
Consultation with the chair of OPAG-ISS and then the president of CBS for formation of TT-AvCI will be made in accordance with the decision by CBS-15.

Last, Mr Halsey informed the meeting that exchange of OPMET data in XML has been possible since November last year on a bilateral basis.  OPMET data exchange in XML as recommended practice is expected in November 2016 and would be to become standard in 2019.

11.
COLLABORATION WITH OTHER ORGANIZATIONS AND TECHNICAL BODIES

11.1
Proposals to CBS Extraordinary Session (CBS Ext. (14))
The first meeting of IPET-DRMM has agreed the draft recommendation to the Executive Council (EC) with respect to authorizing use of the procedure for adoption between CBS sessions for amending the aeronautical codes in the Manual on Codes (WMO-No. 306)).

The meeting has also approved the amendments to the "regulations for reporting traditional observation data in TDCF: BUFR or CREX" (Section d, Part C of the Manual on Codes) to be approved through a CBS session in consideration of the fact they have impacts to the existing reporting practices.

The Secretariat presented the draft recommendations, one of which had already been reviewed and approved by the IPET-DRMM-I.

The meeting agreed the draft recommendations to forward to the formality stage (adoption during CBS session) as shown in the annex to this paragraph.
Editorial note: two more draft recommendations will be submitted to the CBS session with respect to the proposals of the agenda items 5.1 and 9.1 (1).

11.2
WIGOS Station Identifier
The third meeting of IPET-DRC (Melbourne, September 2011) discussed the extension to the legacy system for station identification, which was a request from the 12th meeting of CBS Management Group (Geneva, July 2011).  The result was reported to the meeting of Implementation Coordination Team on Information Systems and Services (ICT-ISS) in June 2012.

ICT-ISS endorsed the new identifier can be represented in the TDCF but not in the Traditional Alphanumeric Codes (TAC).
In February 2014, Inter-Commission Coordination Group on the WMO Integrated Global Observing System (ICG-WIGOS) reviewed the issue and agreed the proposed structure of new identifier.  It was further reviewed and refined by the 8th meeting of Implementation Coordination Team on Integrated Observation Systems (ICT-IOS) later in April 2014.
The Secretariat briefly explained the structure of the new station identifier agreed by ICG-WIGOS and ICT-IOS, and that the meeting was invited to develop the corresponding new entries in the BUFR Tables B and D.

After discussion a consensus emerged that the ICG-WIGOS should be responsible for the contents.
Keeping above in mind, the meeting reviewed the proposed descriptors and template and felt the space of each descriptor should be expanded for more entries.

The expanded new descriptors are shown in the annex to this paragraph.
11.3
Site Positions and Instrument Heights in BUFR Metadata
The WMO-No. 9, Volume A "Observing Stations" and the "Catalogue on Radiosondes" list all surface and upper air stations for synoptic purposes.

The current locations registers were originally developed to supplement the metadata available for TAC transmissions.  The addition of new or changes to existing station information, is achieved through the submission of an on-line form to the WMO Secretariat. 

Mr Richard Weedon, UKMO explained the background of his proposal.  In preparation for the migration to TDCF, UKMO has initiated a number of projects to assess the impact of the change and identified inconsistencies between the site locations quoted in the BUFR metadata and those quoted in the official WMO registry.

Whilst it is difficult to assess the full impact of these inconsistencies, their existence has caused concern within the NWP community. 

The 2013 meeting of the IPET-DRMM endorsed the publication of BUFR Tables through web-accessible registers.  The registers are currently being developed using the metadata model derived from ISO 19135 “Procedures for registration”. 

Mr Weedon proposed the same framework may be applied for the administration of the metadata associated with BUFR data received over the GTS.  He suggested this issue was closely related to the migration and could be dealt together with the issue of migration.
It was notified that the current Volume A would be obsolete and the Volume A would be the base of WIGOS metadata, which was being developed by the quite active Task Team on WIGOS Metadata under the ICG-WIGOS.
In response to the question that there was urgent need for precise information in Volume A, it was suggested this team could request WIGOS community as a matter of urgency to facilitate the conversion of Volume A into the WIGOS metadata and establish mechanism to update.

As an interim solution, communication between the Secretariat and the focal points on Volume A was suggested. It aimed at facilitating internal communication in Member countries to resolve the discrepancy between Volume A and metadata in BUFR messages. 

11.4
National Climate Monitoring Products (NCMP)
Mr Derek Arndt, NOAA/NWS presented the National Climate Monitoring Products (NCMP) and the recent activities on NCMP through teleconference.

Mr Arndt informed many NMHSs primarily did not produce NCMP and the Commission for Climatology (CCl) felt it would be good if more countries produce the NCMP on a routine basis.  Mr Arndt explained that NCMP would be used as monthly and annual updates to temperature, precipitation, drought and extremes that were experienced by a nation.  These types of information could inform developing global and seasonal climate updates, and NMHSs could provide authoritative information on national average in a given county.
NCMP focal points are, in a country, responsible for generating and transmitting NCMP possibly in BUFR format to Regional Climate Centres (RCCs) and also to nations directly in some format.
It was pointed that extreme events in the product No. 6 (in Mr Arndt's presentation) were expressed in free texts but it was not convenient from coding perspective.  In response to the concern, it was notified that drafting a template for NCMP was initiated in BoM last year after the previous meeting of IPET-DRMM and in the draft the event types and values (max, mean ...) are incorporated in code tables.
The meeting noted the activities taken for the NCMP by climate community and thanked Mr Arndt for his interesting presentation.  The meeting agreed to communicate the template being developed by BoM to the CCl representative, Mr Arndt.

12.     CLOSURE OF THE MEETING

The meeting was closed at 17:00 on Friday 2 May 2014.
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· ANNEX TO PARAGRAPH 2.1.1 [FT2014-2]

Add new bits and notes:

Flag table 3.4 – Scanning mode

Bit No.

Value



Meaning

  5
0

Points within odd rows are not offset in i (x) direction


1

Points within odd rows are offset by Di/2 in i (x) direction

  6
0

Points within even rows are not offset in i (x) direction


1

Points within even rows are offset by Di/2 in i (x) direction

  7
0

Points are not offset in j (y) direction


1

Points are offset by Dj/2 in j (y) direction

  8
0

Rows have Ni grid points and columns have Nj grid points


1

Rows have Ni grid points if points are not offset in i direction




Rows have Ni-1 grid points if points are offset by Di/2 in i direction




Columns have Nj grid points if points are not offset in j direction




Columns have Nj-1 grid points if points are offset by Dj/2 in j direction

Notes:

(4)
La1 and Lo1 define the first row, which is an odd row

(5)
Di and Dj are assumed to be positive, with the direction of i and j being given by bits 1 and 2

(6)
Bits 5 through 8 may be used to generate staggered grids, such as Arakawa grids (see Attachment, Volume I.2, Part B, Att. GRIB)

(7)
If any of bits 5, 6, 7 or 8 are set, Di and Dj are not optional

Add new Note (6) to GDT 3.0: 

 “In most cases, multiplying Ni (octets 31-34) by Nj (octets 35-38) yields the total number of points in the grid.  However, this may not be true if bit 8 of the scanning mode flags (octet 72) is set to 1.”

· ANNEX TO PARAGRAPH 2.2.1 [Validation]

Add new entries:
Code table 4.2 

	Product Discipline
	Parameter Category
	Parameter number
	Parameter
	Units

	0
	5
	7
	Brightness temperature (See Note 1)
	K

	2
	0
	38
	Soil volumetric ice content
	m3 m–3

	2
	3
	23
	Liquid water in snow pack
	kg m–2

	2
	2

New category: Glaciers and inland ice
	1
	Glacier temperature
	K


Code Table 4.5

	Code Figure
	Meaning
	Unit

	174
	Top surface of sea, lake or river ice
	none 

	175
	Top surface of sea, lake or river ice, under snow cover
	none 

	176
	Bottom surface (underside) of sea, lake or river ice
	none 

	177
	Deep soil (of indefinite depth)
	none 

	178
	Reserved
	

	179
	Inland or glacier ice (top surface)
	none 

	180
	Deep inland or glacier ice (of indefinite depth)
	none 

	181
	Grid tile land fraction as a model surface
	none 

	182
	Grid tile water fraction as a model surface 
	none 

	183
	Grid tile sea, lake or river ice fraction as a model surface
	none 

	184
	Grid tile inland or glacier ice fraction as a model surface
	none 


· ANNEX TO PARAGRAPH 2.2.2 [Validation]

Add a new template: 

Product definition template 4.62 – Statistics over an ensemble reforecast, 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
Indicator of unit of time range (see Code table 4.4)


16-19
Forecast time in units defined by octet 15 (see Note 1)


20
Type of first fixed surface (see Code table 4.5)


21
Scale factor of first fixed surface


22-25
Scaled value of first fixed surface


26
Type of second fixed surface (see Code table 4.5)


27
Scale factor of second fixed surface


28-31
Scaled value of second fixed surface


32
Type of ensemble forecast (see Code table 4.6)


33
Number of forecasts in ensemble


34
Number of years in the ensemble reforecast period (see Note 2)


35
First year of ensemble reforecast period


36
Last year of ensemble reforecast period


37
Total number of data values possible (or expected) in statistical process over the
 

ensemble reforecast


38-39
Total number of data values missing in statistical process over the ensemble


reforecast

40
Statistical process used to calculate the processed field over the ensemble reforecast


(see Code table 4.10)


41-42
Year of model version date (see Note 3)


43
Month of model version date


44
Day of model version date


45
Hour of model version date


46
Minute of model version date


47
Second of model version date


48
Month of end of overall time interval (see Note 5)


49
Day of end of overall time interval


50
Hour of end of overall time interval


51
Minute of end of overall time interval


52
Second of end of overall time interval


53
n - number of time range specifications describing the time intervals used



to calculate the statistically processed field


54-57
Total number of data values missing in statistical process



58-69
Specification of the outermost (or only) time range over which statistical


processing is done


58
Statistical process used to calculate the processed field from the field at



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


59
Type of time increment between successive fields used in the statistical



processing (see Code table 4.11)


60
Indicator of unit of time for time range over which statistical processing is



done (see Code table 4.4)


61-64
Length of the time range over which statistical processing is done, in units



defined by the previous octet


65
Indicator of unit of time for the increment between the successive fields



used (see Code table 4.4)


66-69
Time increment between successive fields, in units defined by the previous



octet (see Note 3)



70-nn
These octets are included only if n>1, where nn=69 + 12 x n


70-81
As octets 58 to 69, next innermost step of processing


82-nn
Additional time range specifications, included in accordance with the value



of n. Contents as octets 58 to 69, repeated as necessary

Notes:

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

(2)
Octets 34-40 define a statistical process over both time and ensemble.

(3)
This is the date to identify the model version that is used to generate the reforecast.

(4)
An increment of zero means that the statistical processing is the result of a continuous (or near continuous) process, not the processing of a number of discrete samples. Examples of such continuous processes are the temperatures measured by analogue maximum and minimum thermometers or thermographs, and the rainfall measured by a rain gauge. 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 59, 71. 83 ...).  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.
· ANNEX TO PARAGRAPH 2.2.3 [FT2014-2]

Add new entries:

Code table 4.2

Product discipline 0 – Meteorological products, parameter category 1: moisture

	Number
	Parameter
	Units
	Description

	93
	Relative humidity with respect to water
	%
	The relative humidity with respect to water of moist air at pressure p and temperature T is the ratio in per cent of the vapour mole fraction xv to the vapour mole fraction xvw which the air would have if it were saturated with respect to water at the same pressure p and temperature T.

	94
	Relative humidity with respect to ice
	%
	The relative humidity with respect to ice of moist air at pressure p and temperature T is the ratio in per cent of the vapour mole fraction xv to the vapour mole fraction xvi which the air would have if it were saturated with respect to ice at the same pressure p and temperature T.


Product discipline 0 – Meteorological products, parameter category 6: cloud

	Number
	Parameter
	Units
	Description

	36
	Fraction of stratiform precipitation cover
	Proportion
	Horizontal fraction of the grid box covered by large-scale (stratiform) precipitation.

	37
	Fraction of convective precipitation cover
	Proportion
	Horizontal fraction of the grid box covered by convective precipitation.


Add new entries:

Code table 4.201

Code table 4.201 – Precipitation type


Code figure 
Meaning


6
Wet snow

7
Mixture of rain and snow

8
Ice pellets


9
Graupel


10
Hail
· ANNEX TO PARAGRAPH 2.2.4 [Validation]

Add a new note:
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”

 [image: image1.png]Distribution functions in GRIB2

Bernhard Vogel (Institut fiir Meteorologie und Klimaforschung, Karlsruhe),
Sibylle Krebber, Michael Baldauf, Dérte Liermann (Deutscher Wetterdienst, Offenbach),

24.04.2014

Goal: representation of fields, that depend not only from space and time, but also from an additional
continuous parameter, e.g. diameter d or particle mass m. Such fields at the end are (density) distribution
functions f(z,y,z,t;d) = f(r,t;d). They describe e.g. the distribution of particles with different particle
sizes in the air. For simplicity, the time variable ¢ is omitted in the following; in GRIB, times are noted
in the PDS, anyway.

Furthermore, this is a try to describe unimodal and multimodal distribution functions in a common
GRIB2-framework.

In a GRIB-file one or several fields are contained, which describe the distribution function (concentrations,
number densities, ...). The purpose of this GRIB-template is to enable the user to calculate additional
interesting variables (these are mostly integrals) from these fields, if he knows the underlying distribution
function. Examples are the mass density of cloud droplets

<1
p(r) = / 67rd3pw f(r,d)dd (1.1)
0
(with the density of water p,, = 1000 kg/m3) or the radar reflectivity of rain droplet distributions
Z(r) = const./ d® f(r,d)dd (1.2)
0

In the following some examples of distribution functions are listed:

1. bin-model with concentrations ¢;(r) in the class (or mode) [. A concentration distribution function

is described by
N

Frsd) = a(r)d(d— Dy). (1.3)
=1
In this model, the numbers D; for the diameter in these N classes are fixed and prescribed.
(pl=Dy)

Area of application: bin-models in the cloud microphysics, volcanic ash, ...

2. N-modal concentration distribution function, composed by Gaussian functions

N del)z

f(er):ZCl(r)\/Qlw_a_lei( [

Again, N concentrations ¢;(r) must be stored. The N modes are defined by fixed values for diameter
D; and width o;.
(therefore, pl = D; and p2 = oy)

(1.4)

3. N-modal concentration distribution function, composed by Gaussian function, whose diameter and
width can vary from grid point to grid point:
N

Frid) =S ar)

=1

Now, 3N fields ¢;(r), D;(r) and o;(r) must be stored.

1 e,(ﬂzﬁ)z

- o7 (r) 1.5
27y (r) (15)



[image: image2.png]4. N-modal log-normal distribution for the number density
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It is described by 3N fields n,(r), D;(r) and o;(r).
5. N-modal log-normal distribution for the number density at fixed variance

log? D_zd(F$
BELe (1.7)

Z V2 log al
It is described by 2N fields n;(r), D;(r) and N fixed numbers o;. (therefore, pl = ;)

6. N-modal log-normal distribution for the number density at fixed variance and the prescription of
number density and mass density. Again, equation (1.7) is used. However, it is not the field D;(r)
that is stored, but it is expressed via

1/3
D = i (1.8)
n 5 2 Jog? oy
G p 1€
by the mass density my;(r).

It is described by 2N fields number density n;(r) and mass density m;(r), N values o; and N values
for the particle densities p,, ;.

(pl =0y and p2 = p;, )

(C. Hoose (2004) master thesis, Univ. Karlsruhe)

Application area: aerosol fields

7. N-modal exponential distribution function with prescribed specific mass g(r):

N
=3 Noge e (1.9)
=1

with a fixed intercept-parameter Ng; for the mode I.

For the case of spherical particles and N = 1 (cloud droplets, rain droplets) the inverse length A(r)
depends from the specific mass g(r) and from the air density p(r) by

T pw,1No,i

M) = )

(1.10)
This formula also contains the density p,,; (e.g. density of liquid water, in general this value is the
same for all modes ).

(pL = Not, 2 = plu, ).

Application area: for N = 1 an exponential distribution is assumed for the most cloud physics
particles (cloud ice, graupel, ...)

8. skew Gaussian function (e.g. for temperature distributions)

,(T—gfz(;w T T( )
Cré orir ) > lo(r )
[ T) = rmyen? (1.11)

ce olz(r) ,T S TO (I‘)



[image: image3.png]with 3 fields Ty(r), o(r), o;(r). The ’left-sided’ and ’right-sided’ variances oy, have the same
physical dimension (temperature). To distinguish them, it is recommended to define two different
GRIB-elements. ¢; and ¢, are approriate norms (not given here).

Though the possible functional forms of distribution functions is extremely huge, in practice, only a few
of them are used. However, the shown examples indicate, that even for the same underlying distribution
function, there can exist differences about which parameter and fields are prescribed or derived by others
or which variable is the independent one (in these examples this has been the diameter d, the particle
mass m could be another one, ...). Consequently, this list can become quite large during the lifetime of
GRIB2. In the end, this GRIB-template is a possible ansatz, to deliver a minimum of order together with
complete information for the user of GRIB-data.




Add a new template (same as the previously proposed one):

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 the previous octet

	(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 new entries:

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


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: image5.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:
[image: image6.png]~
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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:
[image: image7.png]s d) = 1y
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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:
[image: image8.png](e
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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:
[image: image9.png]¥ ol
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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:
[image: image10.png].,f,,T”r,,
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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 2.2.5 [Validation]

Add new entries:

Code table 4.0
	Octet No.
	     Contents

	55
	Spatio-temporal changing tiles at a horizontal level or 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


Add new 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 Notes 2 and 3)

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

	15
	Number of used tile attributes (NAT) for tile ITN (see Note 2)

	16
	Identification number of tile attribute (IAN = {1,…, NAT(ITN)}) (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 24

	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 (NUT) is the number of used different tiles, defining the cover structure of a point. As each of these tiles do have one or more different tile attributes NAT(ITN)  ( ITN=1,…,NUT), e.g. unmodified, snow-covered,…), there are [image: image13.png]T NAT(ITN)



 fields with identification numbers ( ITN, IAN )  with the following meaning: 

1,1
First tile – first attribute (e.g. unmodified) 

 ….
….

1,NAT(1)
First tile – NAT of first tile (last, e.g. snow-covered) attribute

2,1
Second tile – first attribute (e.g. unmodified)

….
….

2,NAT(2)
Second tile – NAT of second tile (last, e.g. snow-covered) attribute

.
.

.
. 

NUT,1
NUT tile – first attribute (e.g. unmodified)

….
...

NUT,NAT(NUT)
NUT tile – NAT of last tile (last) attribute


A single tile index (ITN, IAN) with code value ITN (1,…,NUT) and attribute identification IAN (1,…,NAT(ITN)) is represented in the template. All partitions are linked by the normalisation formula stating that the sum of all 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 structure of each grid point, the fields “tile class” and “tile fraction” have to be provided.

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 Notes 2 and 3)

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

	15
	Number of used tile attributes (NAT) for tile ITN (see Note 2)

	16
	Identification number of tile attribute (IAN = {1,…, NAT(ITN)}) (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 24

	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)
See note (2) under product definition template 4.55.

· ANNEX TO PARAGRAPH 2.2.6 [FT2014-2]

Add new parameters:

Code table 4.2

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

	Number
	Parameter
	Units

	35
	tile class
	Code table 4.243

	36
	tile fraction
	Proportion

	37
	tile percentage
	%


Add new code tables:

Code table 4.241 – Coverage attributes
	Code figure
	     Meaning

	0
	Undefined

	1
	Unmodified

	2
	Snow-covered

	3
	Flooded

	4
	Ice covered

	5 - 191
	Reserved

	192 - 254
	Reserved for local use

	255
	Missing


Code table 4.242 – Tile Classification
	Code figure
	     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 figure
	     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 and managed areas

	17
	Mosaic crop/tree/natural vegetation

	18
	Mosaic crop/shrub/grass

	19
	Bare areas

	20
	Water

	21
	Snow and 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 – 32767
	Reserved

	32768 -
	Reserved for local use


· ANNEX TO PARAGRAPH 2.2.7 [ABC2015 but effectively to be in the list for CBS session]
Add a new note:

GRIB Product definition template 4.44

Note: It is recommended not to use this template.  PDT 4.48 should be used instead with optical wave length range set to missing.
· ANNEX TO PARAGRAPH 2.2.8 [FT2014-2]
Add new entries:

Code table 4.3 (Type of generating process)

Code figure

Meaning

  14


Nowcast

  15


Hindcast

· ANNEX TO PARAGRAPH 3.1.1

FOR REFERENCE:

COMMON CODE TABLE C-15: Physical quantity kinds

Note: The Unique Resource Identifier (URI) of each physical quantity kind is composed by the prefix http://codes.wmo.int/common/c-15/ and the notation. As an example the URI of airTemperature is http://codes.wmo.int/common/c-15/airTemperature.  The URI can be used in the XML code format and is also a URL providing comprehensive information regarding the physical quantity kind.

	Label
	Notation
	Description
	Dimensions

	Aerodrome maximum wind gust speed
	aerodromeMaximumWindGustSpeed
	Maximum wind speed in the 10 minute period of observation. It is reported only if exceeds the mean speed by 5 m s–1 (10 knots).
	LT-1

	Aerodrome mean wind direction
	aerodromeMeanWindDirection
	The mean true direction in degrees from which the wind is blowing over the 10-minute period immediately preceding the observation. When the 10-minute period includes a marked discontinuity in the wind characteristics (1), only data after the discontinuity shall be used for mean wind direction and variations of the wind direction, hence the time interval in these circumstances shall be correspondingly reduced.
	dimensionless

	Aerodrome mean wind speed
	aerodromeMeanWindSpeed
	The mean speed of the wind over the 10-minute period immediately preceding the observation. When the 10-minute period includes a marked discontinuity in the wind characteristics (1), only data after the discontinuity shall be used for obtaining mean wind speed, hence the time interval in these circumstances shall be correspondingly reduced.
	LT-1

	Aerodrome minimum horizontal visibility
	aerodromeMinimumHorizontalVisibility
	The minimum horizontal visibility that is reported when the horizontal visibility is not the same in different directions and when the minimum visibility is different from the prevailing visibility, and less than 1500 metres or less than 50% of the prevailing visibility, and less than 5000 metres.
	L

	Aerodrome minimum visibility
direction
	aerodromeMinimumVisibilityDirection
	When the minimum horizontal visibility is reported, its general direction in relation to the aerodrome reference point has to be reported and indicated by reference to one of the eight points of the compass. If the minimum visibility is observed in more than one direction, the Dv shall represent the most operationally significant direction.
	dimensionless

	Aeronautical prevailing horizontal visibility
	aeronauticalPrevailingHorizontalVisibility
	The greatest visibility value, observed in accordance with the definition of “visibility”, which is reached within at least half the horizon circle or within at least half of the surface of the aerodrome. These areas could comprise contiguous or non-contiguous sectors.
	L

	Aeronautical visibility
	aeronauticalVisibility
	The greater of:(a) The greatest distance at which a black object of suitable dimensions, situated near the ground, can be seen and recognized when observed against a bright background;

(b) The greatest distance at which lights in the vicinity of 1000 candelas can be seen and identified against an unlit background.
	L

	Air temperature
	airTemperature
	The temperature indicated by a thermometer exposed to the air in a place sheltered from direct solar radiation.
	Θ

	Altimeter setting (QNH)
	altimeterSettingQnh
	Altimeter setting (also known as QNH) is defined as barometric pressure adjusted to sea level. It is a pressure setting used by pilots, air traffic control (ATC), and low frequency weather beacons to refer to the barometric setting which, when set on an aircraft's altimeter, will cause the altimeter to read altitude above mean sea level within a certain defined region.
	ML-1T-2

	Atmospheric pressure
	atmosphericPressure
	The atmospheric pressure on a given surface is the force per unit area exerted by virtue of the weight of the atmosphere above. The pressure is thus equal to the weight of a vertical column of air above a horizontal projection of the surface, extending to the outer limit of the atmosphere.
	ML-1T-2

	Depth of runway deposit
	depthOfRunwayDeposit
	Depth of deposit on surface of runway
	L

	Dew-point temperature
	dewPointTemperature
	The temperature to which a given air parcel must be cooled at constant pressure and constant water vapour content in order for saturation to occur.
	Θ

	Height of base of cloud
	heightOfBaseOfCloud
	For a given cloud or cloud layer, vertical distance (measured from local ground surface) of the lowest level in the atmosphere at which the air contains a perceptible quantity of cloud particles.
	L

	Horizontal visibility
	horizontalVisibility
	The greatest distance determined in the horizontal plane at the ground surface that prominent objects can be seen and identified by unaided, normal eyes.
	L

	Maximum wind gust speed
	maximumWindGustSpeed
	Nominal maximum speed of wind during a given period; usually determined as a mean wind speed over a short duration (e.g. 1-minute) within a longer period (e.g. 10-minutes).
	LT-1

	Runway contamination coverage
	runwayContaminationCoverage
	Proportion of runway that is contaminated. A runway is considered to be contaminated when more than 25% of the runway surface area(whether in isolated areas or not) within the required length and width being used is covered by the following:(a)  Surface water more than 3 mm deep, or by slush or loose snow equivalent to more than 3 mm of water;

(b) Snow which has been compressed into a solid mass which resists further compression and will hold together or break into lumps if picked up (compacted snow); or

(c) Ice, including wet ice.
	dimensionless

	Runway friction coefficient
	runwayFrictionCoefficient
	Quantitative assessment of friction coefficient of runway surface.
	dimensionless

	Runway visual range (RVR)
	runwayVisualRangeRvr
	The range over which the pilot of an aircraft on the centre line of a runway can see the runway surface markings or the lights delineating the runway or identifying its centre line.
	L

	Sea surface temperature
	seaSurfaceTemperature
	Temperature of the sea water at surface.
	Θ

	Vertical visibility
	verticalVisibility
	Maximum distance at which an observer can see and identify an object on the same vertical as himself, above or below.
	L


Notes:

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

· ANNEX TO PARAGRAPH 3.1.2 [CBS session]

Amend Regulations:

94.1.5
Missing values shall be expressed by all bits set to 1 within the data width of the element. This shall apply to all Table B elements, including elements defined as CCITT IA5, code tables and flag tables, with the exception of data description operator qualifiers in Class 31.

Note: Flag tables are always augmented to contain an additional bit as the least significant bit of the table.  All bits, including this additional bit, shall be set to 1 to express a missing value, but in all other cases this additional bit shall be set to 0. This note does not apply to Data present indicator 0 31 031.

Amend Regulations:
94.1.6
The convention for representing missing data for compressed data within the binary Data section shall be to set the corresponding increments to fields of all bits set to 1.

94.1.7
When a local reference value for a set of element values for compressed data is represented as all bits set to 1, this shall imply that all values in the set are missing.
94.6.3
...

Notes: ...

(2)
...


(iii)
If all values of an element are missing, R0 shall be coded with all bits set to 1;

(vi)
Missing values will be denoted by setting all bits of the corresponding I to 1;

· ANNEX TO PARAGRAPH 3.1.4 [CBS session]

STATEMENT TO CBS:

TAC (traditional alphanumeric codes) is no longer supported but sometimes used as a national format.  This can lead to cases where changes need to be recommended as a national practice rather than as an official changes to a WMO code.  Members who still use conversion are encouraged to use the reporting practices from the B/C regulations.  For example, if TAC is used in national practice, appropriate measures need to be taken in order to report zero snow depth. Specifically, if zero snow depth reporting is required, it is suggested that the code figure 000 from code table 3889 be used. 
· ANNEX TO PARAGRAPH 3.2.1 [FT2014-2]
Add new entries:

Common Code table C-5     Satellite identifier

	061
	61
	61
	Sentinel 3A

	287
	287
	287
	DMSP-19

	288
	288
	288
	GPM-core

	516
	516
	516
	FY-2F

	517
	517
	517
	FY-2G

	522
	522
	522
	FY-3C


Common Code table C-8     Satellite Instruments

	178
	ESA
	Radar altimeter
	SRAL
	Synthetic aperture radar altimeter

	179
	ESA
	Moderate resolution optical imager
	OLCI
	Ocean and land colour imager

	180
	ESA
	Moderate resolution optical imager
	SLSTR
	Sea and land surface temperature radiometer

	518
	JAXA
	Cloud and precipitation radar
	DPR
	Dual-frequency precipitation radar

	519
	NASA
	MW imaging/sounding radiometer, conical scanning
	GMI
	GPM microwave imager

	953
	CMA
	Microwave sounding radiometer, crosstrack scanning
	MWHS-2
	Microwave humidity sounder-2

	954
	CMA
	Microwave sounding radiometer, crosstrack scanning
	MWTS-2
	Microwave temperature sounder-2

	955
	CMA
	Cross-nadir scanning IR sounder
	HIRAS
	Hyperspectral infrared atmospheric sounder


BUFR  Code table 0-02-020 - Satellite classification

	20
	GPM-core

	92
	Sentinel-3

	382
	FY-3


· ANNEX TO PARAGRAPH 3.2.2 [FT2014-2]
Add a new entry:

	Sequence code
	Sequence

composition
	
	Description

	
	
	
	Snow observation

	3 07 101
	3 01 089
	
	National station identification

	
	
	0 01 101
	State identifier

	
	
	0 01 102
	National station number

	
	0 01 019
	
	Long station or site name

	
	0 02 001
	
	Type of station

	
	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

	
	3 01 021
	
	Latitude/longitude (high accuracy)

	
	
	0 05 001
	Latitude (high accuracy)

	
	
	0 06 001
	Longitude (high accuracy)

	
	0 07 030
	
	Height of station ground above mean sea level

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

	
	0 12 101
	
	Temperature/air temperature

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

	
	0 02 177
	
	Method of snow depth measurement

	
	0 20 062
	
	State of the ground (with or without snow)

	
	0 13 013
	
	Total snow depth


· ANNEX TO PARAGRAPH 3.2.3 [Validation]
Add a new entry:

3 07 074 – Supplemental daily extreme temperature and precipitation values for monthly climate report
	3 01 001
	WMO block and station numbers
	

	0 04 001
	Year
	

	0 04 002
	Month
	

	3 01 021
	Latitude/longitude (high accuracy)
	

	0 07 030
	Height of station ground above mean sea level
	

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

	1 12 000
	Delayed replication of 12 descriptors
	

	0 31 001
	Delayed descriptor replication factor 
	Set to the number of days in the particular month for which data are being reported

	0 04 003
	Day
	

	0 04 004
	Hour
	

	0 04 024
	Time period or displacement
	Typically set to -24 to denote the time period beginning 24 hours prior to and ending at the specified time

	1 02 003
	Replicate 2 descriptors 3 times
	

	0 08 023
	First-order statistics
	= 2 Daily maximum temperature, 

= 3 Daily minimum temperature,

= 4 Daily average temperature

	0 12 101
	Temperature/air temperature
	

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

	0 04 004
	Hour
	

	0 04 024
	Time period or displacement
	

	0 13 060
	Total accumulated precipitation
	

	0 13 012
	Depth of fresh snow
	

	0 13 013
	Total snow depth
	


· ANNEX TO PARAGRAPH 3.2.4 [FT2014-2/Pre-operational]
Add a new entry:

BUFR Table B

	F X Y
	Element name
	BUFR Unit
	BUFR Scale
	BUFR Ref. val
	BUFR Bits
	CREX Unit
	CREX Scale
	CREX width

	0 08 087
	Corner position of observation
	Code table
	0
	0
	3
	Code table
	0
	1


Add a new Code table:

Code table 0 08 087 - Corner position of observation
	Code figure
	Description

	0
	Upper left

	1
	Upper right

	2
	Lower right

	3
	Lower left

	4-6
	Reserved

	7
	Missing value


· ANNEX TO PARAGRAPH 3.2.5 [FT2014-2/pre-operational]
Add new entries:

BUFR Table D

	
	(SARAL Altika)

	3 40 011
	0 01 007
	Satellite identifier
	

	
	0 02 019
	Satellite instruments
	

	
	0 01 096
	Station acquisition
	

	
	0 25 061
	Software identification and version number
	

	
	0 05 044
	Satellite cycle number
	

	
	0 05 040
	Orbit number
	

	
	0 01 030
	Numerical model identifier
	

	
	0 04 001
	Year
	

	
	0 04 002
	Month
	

	
	0 04 003
	Day
	

	
	0 04 004
	Hour
	

	
	0 04 005
	Minute
	

	
	0 04 007
	Seconds within a minute (microsecond accuracy)
	

	
	0 05 001
	Latitude (high accuracy)
	

	
	0 06 001
	Longitude (high accuracy)
	

	
	0 08 029
	Surface type
	

	
	0 08 077
	Radiometer sensed surface type
	

	
	0 40 011
	Interpolation flag
	

	
	0 25 097
	Three-dimensional error estimate of the navigator orbit
	

	
	0 25 112
	Band specific altimeter data quality flag
	

	
	0 25 113
	Band specific altimeter correction quality flag
	

	
	0 21 148
	Trailing edge variation flag
	

	
	0 21 169
	Ice presence indicator
	

	
	0 40 024
	Meteorological map availability
	

	
	0 40 025
	Interpolation flag for mean diurnal tide
	

	
	0 02 153
	Satellite channel centre frequency
	

	
	0 22 189
	Specific band ocean range
	

	
	0 22 191
	RMS of specific band ocean range
	

	
	0 22 192
	Number of valid points for specific band
	

	
	0 25 167
	Specific band net instrumental correction
	

	
	0 25 166
	Sea state bias correction on specific band
	

	
	0 22 190
	Specific band significant wave height
	

	
	0 22 193
	RMS specific band significant wave height
	

	
	0 22 194
	Number of valid points for specific band sign wave height
	

	
	0 22 195
	Specific band net instrument correction for significant wave height
	

	
	0 21 183
	Specific band corrected ocean backscatter coefficient
	

	
	0 21 184
	STD specific band corrected ocean backscatter coefficient
	

	
	0 22 196
	Number of valid points for specific band backscatter
	

	
	0 21 185
	Specific band net instrumental correction for agc
	

	
	0 21 118
	Attenuation correction on sigma-0
	

	
	0 21 186
	Specific band automatic gain control
	

	
	0 21 187
	RMS specific band automatic gain control
	

	
	0 21 188
	Number of valid points for specific band automatic gain control
	

	
	0 02 153
	Satellite channel centre frequency
	

	
	0 12 063
	Brightness temperature
	

	
	0 02 153
	Satellite channel centre frequency
	

	
	0 12 063
	Brightness temperature
	

	
	0 13 090
	Radiometer water vapour content
	

	
	0 13 160
	Radiometer liquid content for saral
	

	
	0 07 002
	Height or altitude
	

	
	0 11 097
	Wind speed from altimeter
	

	
	0 07 002
	Height or altitude
	

	
	0 11 095
	u-component of the model wind vector
	

	
	0 11 096
	v-component of the model wind vector
	

	
	0 10 096
	Mean dynamic topography
	

	
	0 10 081
	Altitude of COG above reference ellipsoid
	

	
	0 10 082
	Instantaneous altitude rate
	

	
	0 10 083
	Squared off-nadir angle of the satellite from platform data
	

	
	0 10 101
	Squared off-nadir angle of the satellite from waveform data
	

	
	0 02 153
	Satellite channel centre frequency
	

	
	0 25 165
	Ionospheric correction from model on specific band
	

	
	0 25 126
	Model dry tropospheric correction
	

	
	0 25 128
	Model wet tropospheric correction
	

	
	0 25 164
	Radiometer wet tropospheric correction
	

	
	0 10 085
	Mean sea-surface height
	

	
	0 10 086
	Geoid's height
	

	
	0 10 087
	Ocean depth/land elevation
	

	
	0 10 092
	Solid Earth tide height
	

	
	0 10 088
	Total geocentric ocean tide height (solution 1)
	

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

	
	0 10 098
	Loading tide height geocentric ocean tide solution 1
	

	
	0 10 099
	Loading tide height geocentric ocean tide solution 2
	

	
	0 10 090
	Long period tide height
	

	
	0 10 100
	Non-equilibrium long period tide height
	

	
	0 10 093
	Geocentric pole tide height
	

	
	0 25 127
	Inverted barometer correction
	

	
	0 40 014
	High-frequency fluctuations of the sea-surface topography correction
	

	
	0 10 102
	Sea-surface height anomaly
	


BUFR/CREX Table B

	F X Y
	Element Name
	BUFR Units
	BUFR Scale
	BUFR Ref.
	BUFR Width
	CREX Units
	CREX Scale
	CREX Width

	0 13 160
	Radiometer liquid content for saral 
	kg m-2
	2
	-350
	10
	kg m-2
	
	

	0 21 148
	Trailing edge variation flag
	Flag table
	0
	0
	2
	Flag table
	
	

	0 21 183
	Specific band corrected ocean backscatter coefficient
	dB
	2
	-32768
	16
	dB
	
	

	0 21 184
	STD specific band corrected ocean backscatter coefficient
	dB
	2
	-32768
	16
	dB
	
	

	0 21 185
	Specific band net instrumental correction for agc
	dB
	2
	-2048
	12
	dB
	
	

	0 21 186
	Specific band automatic gain control
	dB
	2
	0
	13
	dB
	
	

	0 21 187
	RMS specific band automatic gain control
	dB
	2
	0
	8
	dB
	
	

	0 21 188
	Number of valid points for specific band automatic gain control 
	Numeric
	0
	0
	7
	Numeric
	
	

	0 22 189
	Specific band ocean range
	m
	3
	0
	31
	m
	
	

	0 22 190
	Specific band significant wave height
	m
	3
	0
	16
	m
	
	

	0 22 191
	RMS of specific band ocean range
	m
	4
	0
	16
	m
	
	

	0 22 192
	Number of valid points for specific band
	Numeric
	0
	0
	10
	
	
	

	0 22 193
	RMS specific band significant wave height
	m
	3
	0
	16
	
	
	

	0 22 194
	Number of valid points for specific band sign wave height
	Numeric
	0
	0
	10
	
	
	

	0 22 195
	Specific band net instrument correction for significant wave height
	m
	3
	-1000
	11
	
	
	

	0 22 196
	Number of valid points for specific band backscatter
	Numeric
	0
	0
	10
	
	
	

	0 25 112
	Band specific altimeter data quality flag
	Flag table
	0
	0
	9
	Flag table
	
	

	0 25 113
	Band specific altimeter correction quality flag
	Flag table
	0
	0
	  9
	Flag table
	
	

	0 25 165
	Ionospheric correction from model on specific band
	m
	4
	-32768
	 16
	m
	
	

	0 25 166
	Sea state bias correction on specific band
	m
	4
	-32768
	 16
	m
	
	

	0 25 167
	Specific band net instrumental correction
	m
	4
	-120000
	 18
	m
	
	


	0 21 148

	Trailind edge variation flag

Bit No. (0 is good, 1 is bad)

	1
	No short scale variation

	2
	Short scale variation

	3-8
	Reserved

	All 9
	Missing value


	0 25 112

	Band specific altimeter data quality flag

Bit No. (0 is good, 1 is bad)

	1
	Band specific range

	2
	Band specific SWH*

	3
	Band specific backscatter coefficient

	4
	Off nadir angle from band specific waveform parameters

	5
	Off nadir angle from platform

	6-8
	Reserved 

	All 9
	Missing value


	0 25 113

	Band specific altimeter correction quality flag

Bit No. (0 is good, 1 is bad)

	1
	Band specific range instrumental correction

	2
	Band specific  SWH* instrumental correction

	3
	Band specific backscatter coefficient instrumental correction

	4-8
	Reserved

	All 9
	Missing value


· ANNEX TO PARAGRAPH 3.2.6 [Further development]
BUFR Table B

	F X Y
	Element Name
	BUFR Units
	BUFR Scale
	BUFR Ref.
	BUFR Width
	CREX Units
	CREX Scale
	CREX Width

	0 05 062
	Spacecraft latitude (see Note x)
	°
	5
	–9000000
	25
	°
	5
	7

	0 06 041
	Spacecraft longitude (see Note x+1)
	°
	5
	–18000000
	26
	°
	5
	8

	0 40 027
	Spacecraft orientation (see Note x+2)
	°
	2
	0
	16
	°
	2
	

	0 40 028
	Sun-glint angle (see Note x+3)
	°
	5
	0
	26
	°
	5
	


Notes:

(x)
The geodetic latitude of the spacecraft at the Scan mid-Time

(x+1)
The geodetic longitude of the spacecraft at the Scan mid-Time

(x+2)
The positive angle of the spacecraft vector (v) from the satellite forward direction of motion, measured clockwise facing down

(x+3)
The angle between the sun and the instrument view direction as reﬂected of the Earth’s surface.

· ANNEX TO PARAGRAPH 3.2.7 [Validation]
Add new entries:
BUFR Table D

	
	
	(Temperature and humidity instrumentation)
	

	3 01 130
	0 03 002
	Generic type of humidity instrument 
	

	
	0 03 003
	Configuration of sensors
	

	
	0 03 004
	Type of shield or screen
	

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

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

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

	
	0 03 008
	Artificially ventilated screen or shield
	

	
	0 03 009
	Amount of forced ventilation at time of reading
	


BUFR/CREX Table B

	F X Y
	Element Name
	BUFR Units
	BUFR Scale
	BUFR Ref.
	BUFR Width
	CREX Units
	CREX Scale
	CREX Width

	0 03 001
	Surface station type
	Code table
	0
	0
	4
	Code table
	0
	2

	0 03 002
	Generic type of humidity instrument 
	Code table
	0
	0
	4
	Code table
	0
	2

	0 03 003
	Configuration of sensors
	Code table
	0
	0
	3
	Code table
	0
	1

	0 03 004
	Type of shield or screen
	Code table
	0
	0
	5
	Code table
	0
	2

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

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

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

	0 03 008
	Artificially ventilated screen or shield
	Code table
	0
	0
	3
	Code table
	0
	1

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


Code tables

0 03 001  Surface station type


Code figure
 
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

0 03 002   Generic type of humidity instrument


Code figure


0
Psychrometer [too generic]

1
Capacitive sensor (unheated)


2
Capacitive sensor (heated)


3
Resistive sensor [too generic]

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 [already full]

Code figure


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 [entries need to be checked]

Code figure

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)


17
Within triangular section shield (wooden)


18
Within triangular section shield (plastic)


19
Within triangular section shield (metal)


20
Within open covered lean-to (reed/grass/leaf)


21
Within open covered inverted v roof (reed/grass/leaf)


22-29
Reserved


30
Not Applicable, e.g. chilled mirror manufacturers enclosure

31
Missing value

0 03 008 Artificially Ventilated Screen or Shield


Code figure


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

REVISED TEMPLATE
	
	
	National station identification
	

	3 01 089
	0 01 101
	State identifier (1)
	Code table, 0

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

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

	3 01 090
	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

	
	
	Temperature and humidity instrumentation
	

	3 01 130
	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

	
	0 33 003
	Quality of humidity measurement
	Code table, 0

	
	
	Temperature and humidity data
	

	3 02 072
	0 07 032
	Height of sensor above local ground
	m, 2

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

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

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

	
	0 13 003
	Relative humidity
	%, 0

	1 03 000
	
	Delayed replication of 3 descriptors  
	

	0 31 001
	
	Delayed descriptor replication factor 
	Numeric, 0

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

	0 08 010
	
	Surface qualifier 
	Code table, 0

	0 12 120
	
	Ground temperature
	K, 2

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

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

	1 03 000
	
	Delayed replication of 3 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	1 01 005
	
	Replicate 1 descriptor five times
	

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

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

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

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 069
	
	Visibility data
	

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

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

	
	0 33 041
	Attribute of following value
	Code table, 0

	
	0 20 001
	Horizontal visibility
	m, –1

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

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

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 073
	
	Cloud data
	

	
	0 20 010
	Cloud cover (total)
	%, 0

	
	1 05 004
	Replicate 5 descriptors four times
	

	
	0 08 002
	Vertical significance
	Code table, 0

	
	0 20 011
	Cloud amount
	Code table, 0

	
	0 20 012
	Cloud type
	Code table, 0

	
	0 33 041
	Attribute of following value
	Code table, 0

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

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 076
	
	Precipitation, obscuration and other phenomena
	

	
	0 20 021
	Type of precipitation
	Flag table, 0

	
	0 20 022
	Character of precipitation
	Code table, 0

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

	
	0 20 023
	Other weather phenomena
	Flag table, 0

	
	0 20 024
	Intensity of phenomena
	Code table, 0

	
	0 20 025
	Obscuration
	Flag table, 0

	
	0 20 026
	Character of obscuration
	Code table, 0

	1 02 000
	
	Delayed replication of 2 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

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

	0 13 058
	
	Size of precipitation element
	m, 4

	
	
	(end of the replicated sequence)
	

	1 02 000
	
	Delayed replication of 2 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	0 20 031
	
	Ice deposit (thickness)
	m, 2

	0 20 032
	
	Rate of ice accretion
	Code table, 0

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 078
	
	State of ground and snow depth measurement
	

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

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

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

	
	0 13 013
	Total snow depth
	m, 2

	1 02 000
	
	Delayed replication of 2 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 079
	
	Precipitation measurement
	

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

	
	0 02 175
	Method of precipitation measurement
	Code table, 0

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

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

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

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

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 080
	
	Evaporation measurement
	

	
	0 02 185
	Method of evaporation measurement
	Code table, 0

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

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

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 081
	
	Total sunshine data
	

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

	
	0 14 031
	Total sunshine
	Minute, 0

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 082
	
	Radiation data
	

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

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

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

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

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

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

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

	1 02 000
	
	Delayed replication of 2 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

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

	0 13 059
	
	Number of flashes
	Numeric

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

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

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

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

	
	0 10 004
	Pressure
	Pa,  –1

	
	0 11 001
	Wind direction
	Degree true, 0

	
	0 11 002
	Wind speed
	m s-1, 1

	
	0 12 101
	Temperature/air 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


· ANNEX TO PARAGRAPH 3.2.8 [Validation]
Add new entries:

BUFR/CREX Table B

	Table reference
	Element name
	BUFR
	CREX

	F XX YYY
	
	Unit
	Scale
	Ref. value
	Data width (bits)
	Units
	Scale
	Data width (char)

	0 01 114
	Encrypted ship or mobile land station identifier
	CCITT IA5
	0
	0
	352
	CCITT IA5
	0
	44

	0 03 014
	Type of marine hygrometer
	Code table
	0
	0
	4
	Code table
	0
	2

	0 03 015
	Exposure of marine thermometer / hygrometer
	Code table
	0
	0
	4
	Code table
	0
	2

	0 03 013
	Type of marine thermometer
	Code table
	0
	0
	3
	Code table
	0
	1

	0 10 015
	Maximum height of deck cargo above summer load line
	m
	0
	0
	6
	m
	0
	2

	0 10 016
	Departure of reference level (summer maximum load line) from actual sea level
	m
	0
	-32
	6
	m
	0
	3

	0 11 007
	Relative wind direction (in degrees off bow)
	°
	0
	0
	9
	°
	0
	3

	0 11 008
	Relative wind speed
	m s-1
	1
	0
	12
	m s-1
	1
	4

	0 25 185
	Encryption method
	Code table
	0
	0
	8
	Code table
	0
	3

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


BUFR/CREX Table D

	Table reference
	Table references
	Element name
	Element description

	F
	XX
	YYY
	F
	XX
	YYY
	
	

	
	
	
	
	
	
	(Encrypted ship's call sign and encryption method)
	

	3
	01
	018
	0
	01
	114
	Encrypted ship or mobile land station identifier
	

	
	
	
	0
	25
	185
	Encryption method
	

	
	
	
	0
	25
	186
	Encryption key version
	


	Table reference
	Table references
	Element name
	Element description

	F
	XX
	YYY
	F
	XX
	YYY
	
	

	
	
	
	
	
	
	(Ship “instantaneous” data)
	

	3
	02
	062
	3
	02
	001
	Pressure and 3-hour pressure change
	

	
	
	
	3
	02
	093
	Extended ship temperature and humidity data
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	02
	053
	Ship visibility data
	

	
	
	
	0
	07
	033
	Height of sensor above water surface
	Set to missing (cancel)

	
	
	
	1
	03
	000
	Delayed replication of 3 descriptors
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	02
	004
	General cloud information
	

	
	
	
	3
	02
	005
	Cloud layer
	

	
	
	
	0
	08
	002
	Vertical significance (surface observations)
	Set to missing (cancel)

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	02
	055
	Icing and ice
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	02
	056
	Sea/water temperature
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	02
	021
	Waves
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	02
	024
	Wind and swell waves
	


	Table reference
	Table references
	Element name
	Element description

	F
	XX
	YYY
	F
	XX
	YYY
	
	

	
	
	
	
	
	
	(Ship “period” data)
	

	3
	02
	063
	3
	02
	038
	Present and past weather
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	02
	040
	Precipitation measurement
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	02
	034
	Precipitation past 24 hours
	

	
	
	
	0
	07
	032
	Height of sensor above local ground (or deck of marine platform)
	Set to missing (cancel)

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	02
	058
	Ship extreme temperature data
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	02
	064
	Ship wind data
	


	Table reference
	Table references
	Element name
	Element description

	F
	XX
	YYY
	F
	XX
	YYY
	
	

	
	
	
	
	
	
	(Ship wind data)
	

	3
	02
	064
	0
	07
	032
	Height of sensor above local ground (or deck of marine platform)
	

	
	
	
	0
	07
	033
	Height of sensor above water surface
	

	
	
	
	0
	02
	002
	Type of instrumentation for wind measurement
	

	
	
	
	0
	08
	021
	Time significance
	= 2 Time averaged

	
	
	
	0
	04
	025
	Time period or displacement
	

	
	
	
	0
	11
	001
	Wind direction
	

	
	
	
	0
	11
	002
	Wind speed
	

	
	
	
	0
	08
	021
	Time significance
	Set to missing (cancel)

	
	
	
	1
	03
	000
	Delayed replication of 3 descriptors
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	0
	04
	025
	Time period or displacement
	

	
	
	
	0
	11
	043
	Maximum wind gust direction
	

	
	
	
	0
	11
	041
	Maximum wind gust speed
	


	Table reference
	Table references
	Element name
	Element description

	F
	XX
	YYY
	F
	XX
	YYY
	
	

	
	
	
	
	
	
	(VOSClim data elements)
	

	3
	02
	092
	0
	01
	012
	Direction of motion of moving observing platform
	Ship’s heading

	
	
	
	0
	01
	012
	Direction of motion of moving observing platform
	Ship’s course over ground

	
	
	
	0
	01
	013
	Speed of motion of moving observing platform
	Ship’s speed over ground

	
	
	
	0
	10
	038
	Maximum height of deck cargo above summer load line
	

	
	
	
	0
	10
	039
	Departure of reference level (summer maximum load line) from actual sea level
	

	
	
	
	0
	11
	007
	Relative wind direction (in degrees off bow)
	

	
	
	
	0
	11
	008
	Relative wind speed
	


	Table reference
	Table references
	Element name
	Element description

	F
	XX
	YYY
	F
	X
	YYY
	
	

	
	
	
	
	
	
	(Extended ship temperature and humidity data)
	

	3
	02
	093
	0
	07
	032
	Height of sensor above local ground (or deck of marine platform)
	

	
	
	
	0
	07
	033
	Height of sensor above water surface
	

	
	
	
	0
	03
	013
	Type of marine thermometer
	

	
	
	
	0
	03
	015
	Exposure of marine thermometer/hygrometer
	

	
	
	
	0
	12
	101
	Temperature/air temperature
	

	
	
	
	0
	02
	039
	Method of wet-bulb temperature measurement
	

	
	
	
	0
	03
	014
	Type of marine hygrometer
	

	
	
	
	0
	03
	015
	Exposure of marine thermometer/hygrometer
	

	
	
	
	0
	12
	102
	Wet-bulb temperature
	

	
	
	
	0
	12
	103
	Dewpoint temperature
	

	
	
	
	0
	13
	003
	Relative humidity
	

	
	
	
	0
	03
	015
	Exposure of marine thermometer/hygrometer
	Set to missing (cancel)

	
	
	
	0
	03
	013
	Type of marine thermometer 
	Set to missing (cancel)

	
	
	
	0
	03
	014
	Type of marine hygrometer 
	Set to missing (cancel)


	Table reference
	Table References
	Element name
	Element description

	F
	XX
	YYY
	F
	XX
	YYY
	
	

	
	
	
	
	
	
	(Synoptic reports from sea stations suitable for VOS observation data)
	

	3
	08
	014
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	01
	018
	Encrypted ship’s call sign and encryption method
	

	
	
	
	3
	01
	093
	Ship identification, movement, date/time, horizontal and vertical coordinates
	

	
	
	
	3
	02
	062
	Ship “instantaneous” data
	

	
	
	
	3
	02
	063
	Ship “period” data
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	02
	092
	VOSClim data elements
	


Add new code tables:

0 03 013
Type of marine thermometer

	Code Figure
	Meaning

	0
	Alcohol thermometer

	1
	Dry bulb mercury thermometer

	2
	Electric (resistance) thermometer

	3 – 7
	Reserved




0 03 014
Type of marine hygrometer

	Code Figure
	Meaning

	0
	Capacitance

	1
	Chilled mirror

	2
	Electric

	3
	Hair hygrometer

	4
	Hygristor

	5
	Psychrometer

	6
	Torsion

	7
	Other

	8 – 15
	Reserved


0 03 015
Exposure of marine thermometer / hygrometer

	Code Figure
	Meaning

	0
	Aspirated (Assmann type)

	1
	Screen (non-ventilated, i.e. natural ventilation)

	2
	Screen (ventilated, i.e. assisted ventilation)

	3
	Ship's screen (property of the ship)

	4
	Ship's sling (property of the ship)

	5
	Unscreened

	6
	Whirling or sling psychrometer

	7 – 15
	Reserved


0 25 185

Encryption method

	Code Figure
	Meaning

	0
	AES 256

	1 – 254
	Reserved

	255
	Missing value


· ANNEX TO PARAGRAPH 3.2.9 [Validation]
Add new entries:

BUFR/CREX Table B

	Table reference
	Element name
	BUFR
	CREX

	F
	XX
	YYY
	
	Unit
	Scale
	Ref. value
	Data width (bits)
	Units
	Scale
	Data width (characters)

	0
	02
	008
	Type of offshore platform
	Code table
	0
	0
	4
	Code table
	0
	2


Editorial note: this descriptor may be replaced by 0 03 001.

BUFR Table D

	
	
	(Sequence for platform identification, type, time and location of the observation report)

	3 01 056
	0 01 087
	WMO marine observing platform extended identifier
	WMO number (extended 7 digit identifier)

	
	0 01 011
	Ship or mobile land station identifier
	Call sign (where allocated)

	
	0 01 015
	Station or site name
	Platform name

	
	0 02 008
	Type of offshore platform
	

	
	0 02 001
	Type of station
	

	
	3 01 011
	Year, month, day
	

	
	3 01 012
	Hour, minute
	

	
	3 01 021
	Latitude/longitude (high accuracy)
	

	
	0 07 030
	Height of station ground above mean sea level
	Height of station platform above mean sea level

	
	0 07 031
	Height of barometer above mean sea level
	


	
	
	(Sequence for reporting observations from offshore platforms)

	3 08 017
	3 01 056
	Sequence for platform identification, type, time and location of the observation report
	

	
	3 02 001
	Pressure and 3-hour pressure change
	

	
	3 02 052
	Ship temperature and humidity data
	

	
	1 01 000
	Delayed replication of 1 descriptor
	

	
	0 31 000
	Short delayed descriptor replication factor 
	

	
	3 02 056
	Sea/water temperature 
	Optional

	
	3 02 064
	Ship wind data (see Note)
	

	
	3 02 053
	Ship visibility data
	

	
	1 01 000
	Delayed replication of 1 descriptor
	

	
	0 31 000
	Short delayed descriptor replication factor 
	

	
	3 02 004 
	General cloud information
	Optional

	
	1 01 000
	Delayed replication of 1 descriptor
	

	
	0 31 000
	Short delayed descriptor replication factor 
	

	
	3 02 005
	Cloud layer
	Optional

	
	1 01 000
	Delayed replication of 1 descriptor
	

	
	0 31 000
	Short delayed descriptor replication factor 
	

	
	3 02 038
	Present and past weather
	Optional

	
	1 01 000
	Delayed replication of 1 descriptor
	

	
	0 31 000
	Short delayed descriptor replication factor 
	

	
	3 06 039
	Sequence for representation of basic wave measurements
	Optional


Note: Sequence 3 02 064 has previously been approved for validation and is also used in the sequence for synoptic reports from sea stations suitable for VOS data.

Add new code tables:

0 02 008
Type of offshore platform

	Code figure
	Meaning

	0
	Fixed platform

	1
	Mobile offshore drill ship

	2
	Jack-up rig

	3
	Semi-submersible platform

	4
	FPSO (floating production storage and offloading unit)

	5
	Light vessel

	6 – 14
	Reserved

	15
	Missing value (or not known)
["or not known" to be separated from missing value]


BUFR Template for reporting observations from offshore platforms

Items in red are new descriptors/sequences suggested for review and incorporation in the WMO Manual on Codes.

Template for reporting observations from offshore platforms

	3 08 017
	3 01 056
	Sequence for representation of platform identification type, time and location of the observation report

	
	3 02 001
	Sequence for pressure data

	
	3 02 052
	Sequence for temperature and humidity data

	
	1 01 000
	Replicate next sequence

	
	0 31 000
	Short delayed replication factor 

	
	3 02 056
	Sequence for sea temperature data (optional)

	
	3 02 064
	Sequence for wind data

	
	3 02 053
	Sequence for visibility data

	
	1 01 000
	Replicate next sequence

	
	0 31 000
	Short delayed replication factor 

	
	3 02 004 
	Sequence for cloud information (optional)

	
	1 01 000
	Replicate next sequence

	
	0 31 000
	Short delayed replication factor 

	
	3 02 005
	Sequence for cloud layer information (optional)

	
	1 01 000
	Replicate next sequence

	
	0 31 000
	Short delayed replication factor 

	
	3 02 038
	Sequence for present and past weather (optional)

	
	1 01 000
	Replicate next sequence

	
	0 31 000
	Short delayed replication factor 

	
	3 06 039
	Sequence for representation of basic wave measurements (optional)


Sequences for platform identification, pressure, temperature, wind and visibility are mandatory. Sequences for sea temperature, cloud data, present/past weather and waves are optional and used only when the relevant data are measured or reported.

Description of sequences

Sequence for platform identification, type, time and location of the observation report

	3 01 056
	
	0 01 087
	WMO number (extended 7 digit identifier)

	
	
	0 01 011
	Call sign (where allocated)

	
	
	0 01 015
	Platform name

	
	
	0 02 008
	Type of offshore platform*

	
	
	0 02 001
	Type of station

	
	3 01 011
	0 04 001
	Year 

	
	
	0 04 002
	Month

	
	
	0 04 003
	Day

	
	3 01 012
	0 04 004
	Hour

	
	
	0 04 005
	Minute

	
	3 01 021
	0 05 001
	Latitude (high accuracy)

	
	
	0 06 001
	Longitude (high accuracy)

	
	
	0 07 030
	Height of station platform above mean sea level

	
	
	0 07 031
	Height of barometer above mean sea level


* suggest new code table to define platform type
Sequence for pressure data
	3 02 001
	
	0 10 004
	Pressure (as measured)

	
	
	0 10 051
	Pressure corrected to mean sea level

	
	
	0 10 061
	3-hour pressure change*

	
	
	0 13 003
	Characteristic of pressure tendency*


* would normally be omitted for hourly (or more frequent) reports

Sequence for temperature and humidity data
	3 02 052
	
	0 07 032
	Height of sensor above marine deck platform

	
	
	0 07 033
	Height of sensor above water surface

	
	
	0 12 101
	Temperature (dry bulb)

	
	
	0 02 039
	Method of wet-bulb temperature measurement*

	
	
	0 12 102
	Wet bulb temperature*

	
	
	0 12 103
	Dew point temperature**

	
	
	0 13 003
	Relative humidity***


* for manual observations only otherwise code as missing

** this will normally be calculated

*** include only when measured otherwise code as missing

Sequence for sea temperature data
	3 02 056
	
	0 02 038
	Method of sea temperature measurement

	
	
	0 07 063
	Depth below sea water surface of sensor

	
	
	0 22 043
	Sea/water temperature

	
	
	0 07 063
	Depth below sea water surface of sensor (set to missing to cancel)


Sequence for wind data*
	3 02 064
	
	0 07 032
	Height of sensor above marine deck platform

	
	
	0 07 033
	Height of sensor above water surface

	
	
	0 02 002
	Type of instrumentation for wind measurement  

	
	
	0 08 021
	Time significance (= 2 (time averaged))

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

	
	
	0 11 001
	Wind direction                                                

	
	
	0 11 002
	Wind speed                                                       

	
	
	0 08 021
	Time significance (= missing value)

	
	
	1 03 000
	Delayed replication of 3 descriptors 

	
	
	0 31 001
	Delayed descriptor replication factor (0 if no gust data, 1 otherwise)

	
	
	0 04 025
	Time period in minutes    

	
	
	0 11 043
	Maximum wind gust direction

	
	
	0 11 041
	Maximum wind gust speed         


* sequence under validation

Sequence for visibility data
	3 02 053
	
	0 07 032
	Height of sensor above marine deck platform

	
	
	0 07 033
	Height of sensor above water surface

	
	
	0 20 001
	Horizontal visibility


Sequences for cloud data
	3 02 004
	
	0 20 010
	Cloud cover (total)

	
	
	0 08 002
	Vertical significance

	
	
	0 20 011
	Cloud amount

	
	
	0 20 013 
	Height of base of cloud

	
	
	0 20 012
	Cloud type (low clouds)

	
	
	0 20 012
	Cloud type (middle clouds)

	
	
	0 20 012
	Cloud type (high clouds)


	3 02 005
	
	0 08 002
	Vertical significance

	
	
	0 20 011
	Cloud amount

	
	
	0 20 012
	Cloud type

	
	
	0 20 013
	Height of base of cloud


Sequence for present and past weather data
	3 02 038
	
	0 20 003
	Present weather

	
	
	0 04 024
	Time period 

	
	
	0 20 004
	Past weather (1)

	
	
	0 20 005
	Past weather (2)


Sequence for basic wave data
	3 06 039
	
	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 waves                                


New code table 0 02 008 for platform type
0 – fixed platform

1 – mobile offshore drill ship

2 – jack-up rig

3 – semi-submersible platform

4 – FPSO (floating production storage and offloading unit)

5 – light vessel 

6-14 - reserved

15 – missing value (or not known).

· ANNEX TO PARAGRAPH 3.2.10 [Validation]
Add new table B class

	F
	X
	Class
	Comments

	0
	41
	Marine bio-geochemical data
	


Add new table B entries

	Table reference
	Element name
	BUFR
	CREX

	F
	XX
	YYY
	
	Unit
	Scale
	Ref. value
	Data width (bits)
	Units
	Scale
	Data width (characters)

	0
	08
	034
	Type of temperature/ salinity measurement
	Code table
	0
	0
	4
	Code table
	0
	2


Add new table D entries

3 06 017
Near surface depth (pressure) and temperature profile from floats

	Table Reference
	Table References
	Element Name
	

	F
	X
	Y
	
	
	

	
	
	
	
	
	
	(Sub-surface temperature profile (high accuracy/precision) with quality flags)
	

	3 06 017
	0
	02
	032
	Indicator for digitization
	= 0 Fixed sensor depths

	
	0
	08
	034
	Type of temperature/salinity measurement
	

	
	1
	06
	000
	Delayed replication of 6 descriptors
	

	
	0
	31
	001
	Delayed descriptor replication factor
	Number of depths

	
	0
	07
	065
	Water pressure
	In Pa

	
	0
	08
	080
	Qualifier for GTSPP quality flag
	

	
	0
	33
	050
	Global GTSPP quality flag
	

	
	0
	22
	043
	Sea/water temperature
	In K to 2 decimal places

	
	0
	08
	080
	Qualifier for GTSPP quality flag
	

	
	0
	33
	050
	Global GTSPP quality flag
	

	
	0
	08
	034
	Type of temperature/salinity measurement
	Set to missing (cancel)


3 06 018

Near surface depth (pressure), temperature and salinity profile from floats

	Table Reference
	Table References
	Element Name
	

	F
	X
	Y
	
	
	

	
	
	
	
	
	
	(Sub-surface temperature profile (high accuracy/precision) with quality flags)
	

	3 06 018
	0
	02
	032
	Indicator for digitization
	= 0 Fixed sensor depths

	
	0
	08
	034
	Type of temperature/salinity measurement
	

	
	1
	09
	000
	Delayed replication of 9 descriptors
	

	
	0
	31
	001
	Delayed descriptor replication factor
	Number of depths

	
	0
	07
	065
	Water pressure
	In Pa

	
	0
	08
	080
	Qualifier for GTSPP quality flag
	

	
	0
	33
	050
	Global GTSPP quality flag
	

	
	0
	22
	043
	Sea/water temperature
	In K to 2 decimal places

	
	0
	08
	080
	Qualifier for GTSPP quality flag
	

	
	0
	33
	050
	Global GTSPP quality flag
	

	
	0           
	22
	064
	Salinity
	

	
	0
	08
	080
	Qualifier for GTSPP quality flag
	

	
	0
	33
	050
	Global GTSPP quality flag
	

	
	0
	08
	034
	Type of temperature/salinity measurement
	Set to missing (cancel)


Add new code tables

0 08 034

Temperature / salinity measurement qualifier

	Code figure
	Meaning

	0
	Un-pumped float temperature and salinity data

	1
	Auxiliary STS sensor data

	2 – 14
	Reserved

	15
	Missing value


· ANNEX TO PARAGRAPH 4.1

Implementation of amendments during the intersessional period, including those approved the period

1.
Adoption between CBS sessions 2013 (implemented on 14 November 2013)

2.
Fast-track 2013-2 (implemented on 14 November 2013)

3.
Fast-track 2014-1 (scheduled for 7 May 2014)
4.
Adoption between CBS sessions 2014 (scheduled for 5 November 2014)
Status of proposals on amendments to GRIB edition 2
1.
IPET-DRMM-I and later

	Para.
	Title
	Implementation date/validation

	2.1.1
	Reporting quality information in GRIB2
	Ongoing

	2.2.1
	GRIB2 new compression method – CCSDS libaec
	Ongoing

	2.2.3
	Distribution functions in GRIB Edition 2
	Superseded by 2.2.4 of this meeting

	2.2.5
	Proposed amendments to GRIB2 Code tables 4.2, 4.3 and 4.10
(amendments other than Code table 4.10 were implemented by FT2014-1)
	Ongoing (to be closed along with 2.1.1 above)


2.
IPET-DRC-IV and before IPET-DRMM-I

	Para.
	Title
	Implementation date/validation

	2.2.9
	GRIB template for 4-D Trajectory grid definition
	Ongoing

	Email
	GRIB template for analysis or forecast of wave parameters at the sea surface, Annex 1, Annex 2
	Abandoned


3.
The IPET-DRC-III and before IPET-DRC-IV

	Para.
	Title
	Implementation date / validation

	2.3.2
	Arakawa E grids in GRIB2
	Superseded by 2.1.1 of this meeting

	2.3.5
	GRIB template for rotated tilted Mercator projection
	Original by France - to be confirmed

	2.3.12
	Space Weather in GRIB2
	Ongoing


4.
The IPET-DRC-II and before IPET-DRC-III

	Para.
	Title
	Implementation date / validation

	2.3.1/2.3.2

(combined)
	Encoding wave spectra in GRIB Edition 2

Waves parameters
 (Amendments other than 46-48 were implemented)
	Ongoing


Status of proposals on amendments to BUFR and CREX
I.
The IPET-DRMM-I and later

	Paragraph
	Title
	Implementation date / validation

	3.1.2
	JCOMM Proposal for the encryption of Ship’s callsigns within BUFR reports
	Superseded by 3.2.8

	3.2.1
	Additions to the BUFR template for n-minute AWS data (3 07 092)
	Ongoing

	3.2.2
	Proposal for a BUFR template for radar wind profiler
	Ongoing

	3.2.4
	Satellite-derived winds in BUFR
	Ongoing

	3.2.5
	Daily climate observations via monthly CLIMAT messages
	Superseded by 3.2.3 of this meeting


II.
The IPET-DRC-IV and before IPET-DRMM-I

	Paragraph
	Title
	Implementation date / validation

	3.2.7
	Sequence 3 02 067
	Ongoing

	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


III.
The IPET-DRC-II and before IPET-DRC-III

	Paragraph
	Title
	Implementation date / validation

	3.3.12
	Examples of usage TM 307093 for representation of nominal values
	Ongoing


IV.
The IPET-DRC-I and before IPET-DRC-II

	Paragraph
	Title
	Implementation date / validation

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


V.
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
	Superseded by 3.2.8 of this meeting

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

	3.1.8.2
	BUFR/CREX Templates for Tide Elevation Data
	To be implemented on 7 May 2014

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


· ANNEX TO PARAGRAPH 4.2.1 [FT2014-2/pre-operational]
For originating center #7 (U.S. National Weather Service, NCEP)
· Rename subcenter #5 from “Hydrometeorological Prediction Center” to “Weather Prediction Center”

For originating center #160 (U.S. NOAA/NESDIS)
· Add subcenter #1 as “National Climatic Data Center”

· Add subcenter #2 as “National Geophysical Data Center”

· Add subcenter #3 as “National Oceanographic Data Center”

· Add subcenter #4 as “Center for Satellite Applications and Research (STAR)”

· Add subcenter #5 as “Joint Polar Satellite System”

· ANNEX TO PARAGRAPH 5.1 [CBS session]

Amend Regulations B/C 30.4:

B/C 30.4
Data required by Regional or national reporting practices

B/C 30.4.1
Data required by regional or national reporting practices


No additional data are currently required by regional or national reporting practices for CLIMAT data in Manual on Codes, WMO-No. 306, Volume II.

B/C 30.4.2
Reference period for the data of the month

If the regional or national reporting practices require reporting monthly data (with the exception of precipitation data) for one-month period different from the local time month as recommended in B/C 30.2.2.1, short time displacement (0 04 074) shall be adjusted accordingly.
B/C 30.4.3
Date/time (of beginning of the period for monthly precipitation data)

If the regional or national reporting practices require reporting monthly precipitation data for period different from the period recommended in Note (1) to B/C 30.2.6.1, then hour (0 04 004) shall be adjusted accordingly. This regulation does not apply if the beginning of the period for monthly precipitation data starts on the last day of the previous month in UTC.
B/C 32.4
Data required by Regional or national reporting practices

B/C 32.4.1
Data required by regional or national reporting practices


No additional data are currently required by regional or national reporting practices for CLIMAT SHIP data in Manual on Codes, WMO-No. 306, Volume II.

B/C 32.4.2
Reference period for the data of the month

If the regional or national reporting practices require reporting monthly data (with the exception of precipitation data) for one-month period different from the local time month as recommended in B/C 32.2.2.1, short time displacement (0 04 074) shall be adjusted accordingly.
B/C 32.4.3
Date/time (of beginning of the one-month period for precipitation data)

If the regional or national reporting practices require reporting monthly precipitation data for one-month period different from the period recommended in Note (1) to B/C 32.2.3.1, then hour (0 04 004) shall be adjusted accordingly. This regulation does not apply if the beginning of the period for monthly precipitation data starts on the last day of the previous month in UTC.
Amend entries of BUFR Table D:
In element descriptions of 3 07 071, 3 07 072, 3 08 011 and 3 08 012, modify LST to LT.

In the Notes (1) and (2) to 3 07 071, 3 07 072, 3 08 011 and 3 08 012,
(1)
The time identification refers to the beginning of the one-month period. Except for precipitation measurements, the one-month period is recommended to correspond to the local standard time (LT) month. [7]
(2)
In case of precipitation measurements, the one-month period begins at 06 UTC on the first day of the month and ends at 06 UTC on the first day of the following month. [5]
Amend Regulations:
In B/C 30.2.2.1 and B/C 32.2.2.1, 
Monthly data (with the exception of precipitation data) are recommended to be reported for one-month period, corresponding to the local standard time (LT) month [Handbook on CLIMAT and CLIMAT TEMP Reporting (WMO/TD-No.1188)].  In that case, short time displacement (0 04 074) shall specify the difference between UTC and LT (set to non-positive values in the eastern hemisphere, non-negative values in the western hemisphere).

Time period (0 04 023) represents the number of days in the month for which the data are reported, and shall be expressed as a positive value in days.

In the Note (1) to B/C 30.2.6.1 and B/C 32.2.3.1, 
Day (0 04 003) and hour (0 04 004) of the beginning of the one-month period for monthly precipitation data are reported. Day (0 04 003) shall be set to 1 and hour (0 04 004) shall be set to 6.

Notes:

(1)
In case of precipitation measurements, a month begins at 0600 hours UTC on the first day of the month and ends at 0600 hours UTC on the first day of the following month [Handbook on CLIMAT and CLIMAT TEMP Reporting (WMO/TD-No.1188)].
In B/C 30.3.1.2 and B/C 32.3.1.2, 
The one-month period for which the normal values are reported shall be specified by month (0 04 002), day (0 04 003) being set to 1, hour (0 04 004) being set to 0, short time displacement (0 04 074) being set to (UTC – LT) and time period (0 04 022) being set to 1, i.e. 1 month.  Short time displacement (0 04 074) shall be set to non-positive values in the eastern hemisphere, non-negative values in the western hemisphere.

In B/C 30.2.5.3, 
B/C 30.2.5.3
Occurrence of the lowest daily mean temperature

………..

Lowest daily mean temperature (0 12 153) 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).
· ANNEX TO PARAGRAPH 6.1 [further development]
FM 15–XV METAR
Aerodrome routine meteorological report (with or without

trend forecast
FM 16–XV SPECI
Aerodrome special meteorological report (with or without

trend forecast

CODE  F ORM :
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15.9
Group
or


NSC


or



NCD

15.9.1
Cloud amount and cloud height NsNsNshshshs
…

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

15.13
Supplementary information – groups




WS RDRDR
(W TsTs/S S´)

REw´w´
or
or
(RDRDR/ERCReReRBRBR)


WS ALL RWY
(W TsTs/H HsHsHs)
15.13.1
For international dissemination, the section on supplementary information shall be used only to report recent weather phenomena of operational significance, available information on wind shear in the  lower layers and, subject to regional air navigation agreement, sea-surface temperature and state of the sea or significant wave height, and also subject to regional air navigation agreement, the state of the runway.

· ANNEX TO PARAGRAPH 7.1
Figure 1: Surface BUFR reports for RBSN stations captured by the SMM exercise during 1-15 October 2013 shown as a percentage of the expected number of reports. Both TDCF (Large chart) and TAC (small chart) are shown.
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Figure 2: Upper air BUFR reports for RBSN stations captured by the SMM exercise during 1-15 October 2013 shown as a percentage of the expected number of reports. Both TDCF (Large chart) and TAC (small chart) are shown.
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Figure 3: Climate BUFR reports for RBSN stations captured by the SMM exercise during 1-15 October 2013 shown as a percentage of the expected number of reports. Both TDCF (Large chart) and TAC (small chart) are shown.
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Table 1: Average by country of the number of surface reports from RBSN stations recorded in BUFR messages during the SMM of 1-15 October 2013. The number of reports expected from each station is 60. 

	RA
	Country/Territory
	Count of STN
	Average  Number

	1
	Algeria
	49
	52

	
	Angola
	14
	0

	
	Benin
	6
	0

	
	Botswana
	12
	0

	
	Bouvet Island
	1
	0

	
	Burkina Faso
	9
	0

	
	Burundi
	1
	0

	
	Cameroon
	14
	0

	
	Cape Verde
	3
	0

	
	Central African Republic
	13
	0

	
	Chad
	11
	0

	
	Comoros
	2
	30

	
	Congo
	8
	0

	
	Cote D'Ivoire
	14
	0

	
	Democratic Republic of the Congo
	29
	0

	
	Djibouti
	1
	0

	
	Egypt
	28
	0

	
	Equatorial Guinea
	2
	0

	
	Eritrea
	2
	0

	
	Ethiopia
	16
	0

	
	Gabon
	9
	0

	
	Gambia
	2
	0

	
	Ghana
	13
	0

	
	Guinea
	12
	0

	
	Guinea-Bissau
	1
	0

	
	Kenya
	18
	0

	
	Lesotho
	3
	0

	
	Liberia
	1
	0

	
	Libyan Arab Jamahiriya
	26
	0

	
	Madagascar
	26
	0

	
	Madeira
	3
	60

	
	Malawi
	2
	1

	
	Mali
	17
	0

	
	Mauritania
	13
	0

	
	Mauritius
	6
	0

	
	Morocco
	24
	0

	
	Mozambique
	15
	0

	
	Namibia
	15
	0

	
	Niger
	14
	0

	
	Nigeria
	25
	0

	
	Ocean Islands
	5
	24

	
	Ocean islands between 0 °  and 30 °
	5
	56

	
	Ocean islands between 30 °  and 60 ° 
	3
	40

	
	Rwanda
	1
	0

	
	Senegal
	12
	0

	
	Seychelles
	3
	19

	
	Sierra Leone
	1
	0

	
	Somalia
	14
	0

	
	South Africa
	87
	37

	
	Spain (Canary Islands)
	8
	40

	
	Spain (Ceuta and Melilla)
	1
	45

	
	Sudan
	28
	0

	
	Swaziland
	1
	0

	
	Togo
	5
	0

	
	Tunisia
	19
	24

	
	Uganda
	10
	0

	
	United Republic of Tanzania
	16
	0

	
	Western Sahara
	2
	0

	
	Zambia
	26
	0

	
	Zimbabwe
	17
	0

	1 Total
	
	744
	10

	2
	Afghanistan, Islamic State of
	13
	0

	
	Bahrain
	7
	4

	
	Bangladesh
	11
	21

	
	Cambodia
	8
	0

	
	China
	219
	54

	
	Democratic People's Republic of Korea
	27
	59

	
	Hong Kong, China
	1
	60

	
	India
	82
	59

	
	Iran, Islamic Republic of
	77
	0

	
	Iraq
	11
	0

	
	Japan
	52
	60

	
	Kazakhstan (In Asia)
	62
	0

	
	Kuwait
	2
	15

	
	Kyrgyzstan
	7
	0

	
	Lao People's Democratic Republic
	14
	0

	
	Macao, China
	1
	57

	
	Maldives
	5
	53

	
	Mongolia
	35
	58

	
	Myanmar
	27
	0

	
	Nepal
	15
	0

	
	Oman
	23
	12

	
	Pakistan
	54
	53

	
	Qatar
	1
	33

	
	Republic of Korea
	41
	55

	
	Russian Federation (In Asia)
	324
	58

	
	Saudi Arabia
	35
	43

	
	Sri Lanka
	9
	0

	
	Tajikistan
	14
	0

	
	Thailand
	87
	0

	
	Turkmenistan
	20
	0

	
	United Arab Emirates
	5
	40

	
	Uzbekistan
	19
	0

	
	Viet Nam
	25
	0

	
	Yemen
	22
	7

	2 Total
	
	1355
	37

	3
	Argentina
	59
	0

	
	Bolivia
	35
	25

	
	Brazil
	159
	40

	
	Chile
	22
	3

	
	Colombia
	24
	39

	
	Ecuador
	13
	10

	
	French Guiana
	4
	60

	
	Guyana
	6
	0

	
	Islands (88: 800 - 998)
	2
	60

	
	Paraguay
	19
	41

	
	Peru
	29
	30

	
	Suriname
	7
	19

	
	Uruguay
	6
	36

	
	Venezuela
	22
	0

	3 Total
	
	407
	26

	4
	Antigua and Barbuda
	1
	0

	
	Bahamas
	12
	0

	
	Barbados
	1
	0

	
	Belize
	2
	0

	
	Bermuda
	1
	60

	
	Canada
	172
	0

	
	Cayman Islands
	1
	0

	
	Clipperton
	1
	0

	
	Colombia (San Andres and Providencia Islands)
	2
	47

	
	Costa Rica
	4
	0

	
	Cuba
	20
	0

	
	Dominica
	2
	0

	
	Dominican Republic
	6
	0

	
	El Salvador
	8
	0

	
	Grenada
	1
	0

	
	Guadeloupe, St Martin, St Barthelemy (and other French Islands in the vicinity)
	3
	0

	
	Guatemala
	9
	0

	
	Haiti
	2
	0

	
	Honduras
	14
	0

	
	Jamaica
	2
	0

	
	Martinique
	2
	30

	
	Mexico
	50
	3

	
	Netherlands Antilles and Aruba
	5
	0

	
	Nicaragua
	7
	0

	
	Panama
	3
	0

	
	Puerto Rico and US Possessions in the Caribbean area
	2
	57

	
	RA-IV automatic marine stations
	27
	0

	
	Saint Lucia
	2
	0

	
	St. Pierre and Miquelon
	1
	0

	
	Trinidad and Tobago
	2
	0

	
	United States of America
	180
	56

	
	United States of America (Alaska)
	19
	49

	
	Venezuela (Isla De Aves)
	1
	0

	4 Total
	
	565
	20

	5
	Australia
	129
	48

	
	Brunei Darussalam
	1
	0

	
	Cook Islands
	7
	15

	
	Detached Islands
	3
	20

	
	East Timor
	2
	0

	
	Fiji
	12
	47

	
	French Polynesia (Austral Islands)
	2
	60

	
	French Polynesia (Marquesas Islands)
	1
	60

	
	French Polynesia (Society Islands)
	2
	60

	
	French Polynesia (Tuamotu And Gambier Islands)
	4
	55

	
	Indonesia
	60
	56

	
	Islands in the Pacific Ocean North of the Equator
	51
	16

	
	Kiribati
	2
	0

	
	Malaysia
	14
	60

	
	Nauru
	1
	0

	
	New Caledonia
	6
	30

	
	New Zealand
	29
	57

	
	Niue
	1
	15

	
	Papua New Guinea
	11
	15

	
	Philippines
	27
	57

	
	Phoenix Islands
	1
	0

	
	Samoa And American Samoa
	12
	5

	
	Singapore
	1
	60

	
	Solomon Islands
	5
	49

	
	Tokelau (and Swains Is.)
	1
	0

	
	Tonga
	5
	0

	
	Tuvalu
	4
	0

	
	Vanuatu
	6
	0

	5 Total
	
	400
	41

	6
	Armenia
	3
	0

	
	Austria
	7
	59

	
	Azerbaijan
	7
	0

	
	Belarus
	10
	54

	
	Belgium
	3
	0

	
	Bosnia and Herzegovina
	4
	56

	
	Bulgaria
	9
	0

	
	Croatia
	7
	54

	
	Cyprus
	2
	57

	
	Czech Republic
	7
	60

	
	Denmark and Faroe Islands
	7
	57

	
	Estonia
	7
	59

	
	Finland
	22
	54

	
	France
	44
	35

	
	The Former Yugoslav Republic of Macedonia
	3
	0

	
	Georgia
	11
	0

	
	Germany
	28
	58

	
	Gibraltar
	1
	60

	
	Greece
	22
	53

	
	Greenland
	30
	33

	
	Hungary
	7
	59

	
	Iceland
	10
	0

	
	Ireland
	9
	53

	
	Israel
	4
	60

	
	Italy
	48
	58

	
	Jordan
	4
	0

	
	Kazakhstan
	3
	0

	
	Latvia
	6
	0

	
	Lebanon
	2
	0

	
	Lithuania
	7
	60

	
	Luxembourg
	1
	57

	
	Malta
	1
	0

	
	Montenegro
	6
	35

	
	Netherlands
	9
	60

	
	Norway
	40
	56

	
	Poland
	22
	60

	
	Portugal
	16
	53

	
	Republic of Moldova
	1
	0

	
	Romania
	23
	60

	
	Russian Federation (In Europe)
	131
	58

	
	Serbia
	28
	55

	
	Slovakia
	4
	60

	
	Slovenia
	2
	60

	
	Spain
	33
	55

	
	Sweden
	44
	60

	
	Switzerland and Liechtenstein
	7
	17

	
	Syria
	9
	12

	
	Turkey
	58
	55

	
	Ukraine
	36
	0

	
	United Kingdom of Great Britain and Northern Ireland
	30
	57

	6 Total
	
	835
	47

	7
	Stations operated by Argentina
	6
	0

	
	Stations operated by Australia
	18
	10

	
	Stations operated by Brazil
	1
	0

	
	Stations operated by Chile
	2
	6

	
	Stations operated by China
	2
	30

	
	Stations operated by Finland
	1
	0

	
	Stations operated by France
	1
	60

	
	Stations operated by Germany
	1
	60

	
	Stations operated by India
	1
	0

	
	Stations operated by Italy
	7
	8

	
	Stations operated by Japan
	1
	60

	
	Stations operated by Netherlands
	3
	0

	
	Stations operated by Norway
	1
	60

	
	Stations operated by South Africa
	1
	60

	
	Stations operated by Spain
	1
	0

	
	Stations operated by the Republic of Korea
	1
	0

	
	Stations operated by the Russian Federation
	8
	38

	
	Stations operated by the United Kingdom
	4
	42

	
	Stations operated by the United States of America
	4
	30

	
	Stations operated by the USA (University of Wisconsin)
	28
	26

	
	Stations operated by Ukraine
	1
	60

	
	Stations operated by Uruguay
	1
	0

	7 Total
	
	94
	21

	Grand Total
	4400
	31


Table 2: Average by country of the number of upper air reports from RBSN stations recorded in BUFR messages during the SMM of 1-15 October 2013. The number of reports expected from each station is 30. 

	RA
	Country/Territory
	Count of STN
	Average Number

	1
	Algeria
	5
	23

	
	Angola
	2
	0

	
	Botswana
	4
	0

	
	Burkina Faso
	1
	0

	
	Cameroon
	2
	0

	
	Cape Verde
	1
	0

	
	Central African Republic
	1
	0

	
	Chad
	2
	0

	
	Congo
	2
	0

	
	Cote D'ivoire
	1
	0

	
	Democratic Republic of the Congo
	3
	0

	
	Egypt
	6
	0

	
	Eritrea
	1
	0

	
	Ethiopia
	2
	0

	
	Ghana
	2
	0

	
	Guinea
	1
	0

	
	Kenya
	1
	0

	
	Libya
	4
	0

	
	Madagascar
	2
	0

	
	Madeira
	1
	0

	
	Malawi
	1
	0

	
	Mali
	2
	0

	
	Mauritania
	1
	0

	
	Mauritius
	1
	0

	
	Morocco
	2
	0

	
	Mozambique
	3
	0

	
	Namibia
	1
	0

	
	Niger
	2
	0

	
	Nigeria
	3
	0

	
	Ocean islands
	5
	7

	
	Senegal
	2
	15

	
	Somalia
	1
	0

	
	South Africa
	2
	15

	
	Spain (Canary Islands)
	1
	30

	
	Sudan
	2
	0

	
	Tunisia
	2
	0

	
	United Republic of Tanzania
	3
	0

	
	Zambia
	1
	0

	
	Zimbabwe
	2
	0

	1 Total
	
	81
	3

	2
	Afghanistan, Islamic State of
	2
	0

	
	Bangladesh
	2
	0

	
	Cambodia
	1
	0

	
	China
	82
	30

	
	Democratic People's Republic of Korea
	1
	0

	
	Hong Kong, China
	1
	30

	
	India
	34
	24

	
	Iran, Islamic Republic of
	9
	0

	
	Iraq
	1
	0

	
	Japan
	16
	30

	
	Kazakhstan
	8
	0

	
	Kuwait
	1
	0

	
	Maldives
	1
	0

	
	Mongolia
	6
	18

	
	Myanmar
	5
	0

	
	Oman
	2
	0

	
	Pakistan
	3
	29

	
	Qatar
	1
	0

	
	Republic of Korea
	7
	0

	
	Russian Federation (In Asia)
	69
	0

	
	Saudi Arabia
	8
	0

	
	Sri Lanka
	1
	0

	
	Tajikistan
	2
	0

	
	Thailand
	5
	0

	
	Turkmenistan
	2
	0

	
	United Arab Emirates
	1
	0

	
	Viet Nam
	3
	0

	2 Total
	
	274
	15

	3
	Argentina
	7
	0

	
	Bolivia
	2
	0

	
	Brazil
	26
	24

	
	Chile
	5
	12

	
	Colombia
	3
	5

	
	Ecuador
	1
	16

	
	French Guiana
	1
	28

	
	Guyana
	1
	0

	
	Islands (88: 800 - 998)
	1
	15

	
	Peru
	2
	0

	
	Venezuela
	4
	2

	3 Total
	
	53
	15

	4
	Bahamas
	1
	0

	
	Barbados
	1
	30

	
	Belize
	1
	27

	
	Bermuda
	1
	20

	
	Canada
	30
	27

	
	Cayman Islands
	1
	6

	
	Colombia (San Andres and Providencia Islands)
	1
	15

	
	Costa Rica
	1
	11

	
	Curacao and Bonaire
	1
	0

	
	Dominican Republic
	1
	11

	
	Guadeloupe, St Martin, St Barthelemy (and other French islands in the vicinity)
	1
	30

	
	Jamaica
	1
	0

	
	Mexico
	9
	15

	
	Netherlands Antilles and Aruba
	1
	30

	
	Nicaragua
	1
	0

	
	Puerto Rico and US possessions in the Caribbean area
	1
	30

	
	Trinidad and Tobago
	1
	30

	
	United States of America
	64
	30

	
	United States of America (Alaska)
	14
	29

	4 Total
	
	132
	26

	5
	Australia
	34
	19

	
	Brunei Darussalam
	1
	0

	
	Cook Islands
	1
	0

	
	Fiji
	1
	28

	
	French Polynesia (Austral Islands)
	1
	0

	
	French Polynesia (Marquesas Islands)
	1
	15

	
	French Polynesia (Society Islands)
	1
	30

	
	French Polynesia (Tuamotu Islands and Gambier Islands)
	1
	15

	
	Indonesia
	13
	26

	
	Islands (96: 995, 996)
	1
	15

	
	Islands in the Pacific Ocean North of the Equator
	9
	27

	
	Kiribati
	1
	1

	
	Malaysia
	8
	0

	
	Nauru
	1
	0

	
	New Caledonia
	1
	30

	
	New Zealand
	4
	26

	
	Papua New Guinea
	2
	14

	
	Philippines
	4
	30

	
	Samoa and American Samoa
	1
	30

	
	Singapore
	1
	30

	
	Tuvalu
	1
	3

	
	Vanuatu
	1
	0

	5 Total
	
	89
	19

	6
	Armenia
	1
	0

	
	Austria
	1
	29

	
	Belgium
	1
	12

	
	Bulgaria
	1
	0

	
	Croatia
	1
	30

	
	Cyprus
	1
	0

	
	Czech Republic
	1
	30

	
	Denmark and Faroe Islands
	1
	29

	
	Estonia
	1
	0

	
	Finland
	3
	20

	
	France
	5
	29

	
	Germany
	10
	30

	
	Gibraltar
	1
	0

	
	Greece
	3
	4

	
	Greenland
	4
	30

	
	Hungary
	2
	23

	
	Iceland
	1
	0

	
	Ireland
	1
	30

	
	Israel
	1
	0

	
	Italy
	4
	30

	
	Jordan
	1
	0

	
	Latvia
	1
	0

	
	Lebanon
	1
	0

	
	Lithuania
	1
	0

	
	Netherlands
	1
	18

	
	Norway
	7
	25

	
	Poland
	3
	30

	
	Portugal
	2
	0

	
	Romania
	2
	15

	
	Russian Federation (In Europe)
	26
	3

	
	Serbia
	1
	29

	
	Slovakia
	1
	30

	
	Slovenia
	1
	0

	
	Spain
	7
	25

	
	Sweden
	4
	20

	
	Switzerland and Liechtenstein
	1
	30

	
	The Former Yugoslav Republic of Macedonia
	1
	0

	
	Turkey
	7
	30

	
	Ukraine
	8
	0

	
	United Kingdom of Great Britain and Northern Ireland
	5
	23

	6 Total
	
	125
	16

	7
	Stations in the Antarctic
	15
	13

	7 Total
	
	15
	13

	Grand Total
	769
	16


Table 3: Average by country of the number of climate reports from RBSN stations recorded in BUFR messages during the SMM of 1-15 October 2013. The number of reports expected from each station is 1.
	RA
	Country/Territory
	Count of STN
	Average Number

	1
	Algeria
	51
	0

	
	Angola
	17
	0

	
	Benin
	6
	0

	
	Botswana
	1
	0

	
	Bouvet Island
	1
	0

	
	Burkina Faso
	8
	0

	
	Burundi
	2
	0

	
	Cameroon
	14
	0

	
	Cape Verde
	3
	0

	
	Central African Republic
	13
	0

	
	Chad
	12
	0

	
	Comoros
	1
	0

	
	Congo
	8
	0

	
	Cote D'ivoire
	13
	0

	
	Democratic Republic of the Congo
	29
	0

	
	Djibouti
	1
	0

	
	Egypt
	15
	0

	
	Equatorial Guinea
	2
	0

	
	Eritrea
	2
	0

	
	Ethiopia
	16
	0

	
	Gabon
	6
	0

	
	Gambia
	2
	0

	
	Ghana
	17
	0

	
	Guinea
	12
	0

	
	Guinea-Bissau
	1
	0

	
	Kenya
	18
	0

	
	Lesotho
	3
	0

	
	Liberia
	1
	0

	
	Libya
	25
	0

	
	Madagascar
	26
	0

	
	Madeira
	3
	0

	
	Malawi
	3
	0

	
	Mali
	18
	0

	
	Mauritania
	13
	0

	
	Mauritius
	6
	0

	
	Morocco
	11
	0

	
	Mozambique
	15
	0

	
	Namibia
	14
	0

	
	Niger
	14
	0

	
	Nigeria
	26
	0

	
	Ocean Islands
	13
	0

	
	Other Stations In Region I
	4
	0

	
	Rwanda
	3
	0

	
	Senegal
	12
	0

	
	Seychelles
	3
	0

	
	Sierra Leone
	1
	0

	
	Somalia
	14
	0

	
	South Africa
	89
	0

	
	Spain (Canary Islands)
	8
	1

	
	Spain (Ceuta and Melilla)
	1
	1

	
	Sudan
	24
	0

	
	Swaziland
	1
	0

	
	Togo
	5
	0

	
	Tunisia
	22
	0

	
	Uganda
	8
	0

	
	United Republic of Tanzania
	15
	0

	
	Western Sahara
	1
	0

	
	Zambia
	28
	0

	
	Zimbabwe
	18
	0

	1 Total
	
	719
	0

	2
	Afghanistan, Islamic State of
	4
	0

	
	Bahrain
	1
	0

	
	Bangladesh
	6
	1

	
	Cambodia
	2
	0

	
	China
	82
	1

	
	Democratic People's Republic of Korea
	7
	0

	
	Hong Kong, China
	1
	1

	
	India (Stations North of latitude 20N)
	30
	0

	
	India (Stations South of latitude 20N)
	18
	0

	
	Iran, Islamic Republic of
	13
	0

	
	Iraq
	7
	0

	
	Japan
	52
	1

	
	Kazakhstan
	42
	0

	
	Kuwait
	1
	0

	
	Kyrgyzstan
	5
	0

	
	Lao People's Democratic Republic
	4
	0

	
	Macao, China
	1
	0

	
	Maldives
	2
	0

	
	Mongolia
	36
	0

	
	Myanmar
	5
	0

	
	Nepal
	2
	0

	
	Oman
	12
	0

	
	Pakistan
	25
	1

	
	Qatar
	1
	0

	
	Republic Of Korea
	11
	0

	
	Russian Federation (In Asia)
	184
	0

	
	Saudi Arabia
	31
	0

	
	Sri Lanka
	6
	0

	
	Tajikistan
	13
	0

	
	Thailand
	13
	0

	
	Turkmenistan
	13
	0

	
	United Arab Emirates
	2
	0

	
	Uzbekistan
	12
	0

	
	Viet Nam
	17
	0

	
	Yemen
	4
	0

	2 Total
	
	665
	0

	3
	Argentina
	65
	0

	
	Bolivia
	20
	0

	
	Brazil
	78
	1

	
	Chile
	17
	0

	
	Colombia
	20
	1

	
	Ecuador
	7
	0

	
	French Guiana
	4
	1

	
	Guyana
	1
	0

	
	Islands (88: 800 - 998)
	1
	1

	
	Paraguay
	15
	0

	
	Peru
	23
	0

	
	Suriname
	1
	0

	
	Uruguay
	9
	0

	
	Venezuela
	29
	0

	3 Total
	
	290
	0

	4
	Bahamas
	1
	0

	
	Barbados
	1
	0

	
	Belize
	1
	0

	
	Bermuda
	1
	0

	
	Canada
	115
	0

	
	Cayman Islands
	1
	0

	
	Colombia (San Andres and Providencia Islands)
	2
	1

	
	Costa Rica
	2
	0

	
	Cuba
	4
	0

	
	Curacao And Bonaire
	1
	0

	
	Dominican Republic
	3
	0

	
	El Salvador
	4
	0

	
	Guadeloupe, St Martin, St Barthelemy (and other French islands in the vicinity)
	1
	0

	
	Guatemala
	9
	0

	
	Honduras
	4
	0

	
	Jamaica
	2
	0

	
	Martinique
	1
	0

	
	Mexico
	53
	0

	
	Netherlands Antilles And Aruba
	1
	0

	
	Nicaragua
	1
	0

	
	Panama
	1
	0

	
	Puerto Rico and US possessions in the Caribbean Area
	1
	0

	
	Trinidad And Tobago
	1
	0

	
	United States of America (Alaska)
	14
	0

	
	United States of America
	91
	0

	4 Total
	
	316
	0

	5
	Australia (Additional Islands)
	3
	1

	
	Australia (Lat 10S - 15S)
	5
	1

	
	Australia (Lat 15S - 20S)
	8
	1

	
	Australia (Lat 20S - 25S)
	13
	1

	
	Australia (Lat 25S - 30S)
	17
	1

	
	Australia (Lat 30S - 35S)
	32
	1

	
	Australia (Lat 35S - 40S)
	19
	1

	
	Australia (Lat 40S - 45S)
	6
	1

	
	Brunei Darussalam
	1
	0

	
	Cook Islands
	5
	0

	
	Detached Islands (91 : 753, 754)
	1
	1

	
	Detached Islands (91: 960 - 998)
	1
	0

	
	Fiji
	5
	0

	
	French Polynesia (Austral Islands)
	2
	1

	
	French Polynesia (Marquesas Islands)
	1
	1

	
	French Polynesia (Society Islands)
	2
	1

	
	French Polynesia (Tuamotu Islands and Gambier Islands)
	3
	1

	
	Indonesia (Jawa)
	5
	1

	
	Indonesia (Kalimantan)
	2
	1

	
	Indonesia (Maluku And / Et Irian Jaya)
	11
	1

	
	Indonesia (Nusatenggara)
	4
	1

	
	Indonesia (Sulawesi)
	6
	1

	
	Indonesia (Sumatra)
	7
	1

	
	Islands (96: 995, 996)
	2
	1

	
	Islands in the Pacific Ocean North of the Equator
	13
	0

	
	Kiribati
	1
	0

	
	Malaysia (Peninsular Malaysia)
	7
	0

	
	Malaysia (Sabah and Sarawak)
	8
	0

	
	Nauru
	1
	0

	
	New Caledonia
	2
	1

	
	New Zealand
	14
	0

	
	Niue
	1
	0

	
	Papua New Guinea
	10
	0

	
	Philippines
	8
	1

	
	Phoenix Islands
	1
	0

	
	Samoa And American Samoa
	2
	0

	
	Singapore
	1
	1

	
	Solomon Islands
	2
	0

	
	Timor-Leste
	3
	0

	
	Tokelau (and Swains Is.)
	1
	0

	
	Tonga
	5
	0

	
	Tuvalu
	2
	0

	
	Vanuatu
	3
	0

	5 Total
	
	246
	1

	6
	Albania
	1
	0

	
	Armenia
	4
	0

	
	Austria
	9
	0

	
	Azerbaijan
	6
	0

	
	Belarus
	12
	0

	
	Belgium
	1
	0

	
	Bosnia And Herzegovina
	5
	0

	
	Bulgaria
	4
	0

	
	Croatia
	2
	1

	
	Cyprus
	2
	0

	
	Czech Republic
	9
	1

	
	Denmark And Faroe Islands
	4
	0

	
	Estonia
	3
	0

	
	Finland
	11
	0

	
	France
	42
	1

	
	Georgia
	6
	0

	
	Germany
	56
	1

	
	Gibraltar
	1
	1

	
	Greece
	9
	1

	
	Greenland
	8
	0

	
	Hungary
	7
	0

	
	Iceland
	6
	0

	
	Ireland
	8
	1

	
	Israel
	3
	1

	
	Italy
	34
	1

	
	Jordan
	4
	0

	
	Kazakhstan (Europe)
	2
	0

	
	Latvia
	4
	0

	
	Lebanon
	2
	0

	
	Lithuania
	5
	0

	
	Luxembourg
	1
	0

	
	Malta
	1
	0

	
	Montenegro
	2
	0

	
	Netherlands
	6
	1

	
	Norway
	14
	1

	
	Poland
	10
	1

	
	Portugal
	12
	0

	
	Republic of Moldova
	2
	0

	
	Romania
	14
	0

	
	Russian Federation (In Europe)
	53
	0

	
	Serbia
	3
	0

	
	Slovakia
	5
	0

	
	Slovenia
	4
	0

	
	Spain
	46
	1

	
	Sweden
	13
	1

	
	Switzerland And Liechtenstein
	8
	0

	
	Syrian Arab Republic
	7
	0

	
	The Former Yugoslav Republic of Macedonia
	4
	0

	
	Turkey
	56
	1

	
	Ukraine
	30
	0

	
	United Kingdom of Great Britain and Northern Ireland
	20
	1

	6 Total
	
	581
	1

	7
	Stations in the Antarctic
	101
	0

	7 Total
	
	101
	0

	(blank)
	(blank)
	
	

	(blank) Total
	
	

	Grand Total
	2918
	0


· ANNEX TO PARAGRAPH 7.2.1
[Efforts made towards migration]

Despite limited computing and human resources few countries have sourced for funds and made some progress on the migration path. Summary of these efforts are as follows;

	Country
	Migration Efforts

	Tanzania


	The ECMWF software for BUFR encoding has been implemented for encoding of SYNOPS in a number of observatories. Efforts are being made to have these messages transmitted to GTS.

	Kenya
	The country has been gradually implementing TDCF operations since 2010 on data Category 1 using CLIMSOFT for encoding and transferring BUFR messages to the local message switching system via FTP for forward transmission to GTS

	Rwanda
	Since 2012 has been implementing CLIMSOFT to encode SYNOPS and AWS data through Template TM307091. The BUFR messages are being transferred to Nairobi RTC via FTP

	Madagascar
	From March 2014 installed CLIMSOFT to encode SYNOPS and AWS data and transfer the BUFR messages to the local message switching system. The process is currently being undertaken on test basis

	Botswana
	As early as 2012 Botswana had indicated to have installed TAC-BUFR converter through the assistance of Pretoria

	Malawi and Burundi
	Have indicated they are sourcing for funding and soon will approach Kenya for assistance in the implementation of TDCF operations


[Major Challenges towards migration]

Lack of TDCF encoding and transmission systems

Even after undergoing training and getting the concept on TDCF requirements many countries are unable to proceed with the migration due to the lack of capacity to implement TDCF processing systems. Although there are a number of freely available TDCF decoder software their connectivity with the data transmission systems poses a big challenge.

Capability of the message switching systems

Some message switching systems require upgrading to fully process TDCF messages. Where funds are unavailable for such investment transfer of messages becomes difficult. An example is the Nairobi messages switch which can only forward BUFR messages but cannot compile them into bulletins. Software for compiling had to be separately developed.

Connectivity to RTCs

Many countries have been using simple means of transferring TAC messages to the responsible RTCs such as email. Transfer of TDCF messages requires upgrading to more complex means such as FTP. Many countries have not been able to upgrade to such communication means.

Management of the new headers

Even after managing to transmit BUFR messages it has been found to take long for the managers of the message switching systems to configure the routing of the newly generated BUFR headers. Examples of the headers that have been affected are from Kenya – ISH01 HKNC, Rwanda – ISH01 HRYR, ISH01 HRYR and Madagascar – ISH01 FMMD, ISAH01 HRYR.

Parallel Transmission

The requirement for parallel transmission was an extra work in those countries that had started generating some TDCF messages. In cases where staff capacity was low the newly implemented TDCF operations were given a lower priority thereby reversing gains made towards migration.

· ANNEX TO PARAGRAPH 7.2.2
[RA-II Member activities related to TDCF]

Several activities related to TDCF were reported by RA-II Members since May 2013:

Thailand:

Thailand started disseminating SYNOP and TEMP reports in BUFR format in December 2013. GTS headings are: ISMC[20 | 21 | 40 | 41 | 42 | 43], ISIC[20 | 21 | 40 | 41 | 42 | 43], IUSC01 VTBB. Thailand had discussion on TAC-TDCF conversion for Lao Republic in case it is not ready to process at its own site.

Vietnam:

Vietnam has developed its TDCF decoding and encoding system for surface synoptic, upper-air sounding and climate data. It partly started disseminating BUFR SYNOP data in March 2014, and is planning to start BUFR TEMP, PILOT and CLIMAT in near future.

[Monitoring and Analysis of Migration Status]
Monitoring method

Statistics were collected for the period of January 1 through 15, 2014. 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).

Migration progress and status

(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 January 1 to 15, 2014, RTH Tokyo received (i) at least one surface synoptic observation report (excluding NIL reports) in BUFR format from 51% of RA-II observation stations registered as part of RBSN (TAC format from 78%), and (ii) at least one upper-air sounding report in BUFR format from 36% of registered stations (TAC format from 82%). Fifteen BUFR reports equivalent to PILOT reports were received by RTH Tokyo in the monitoring period, while TAC bulletins were received from 15 stations.

 SHAPE  \* MERGEFORMAT 



Number of RA-II RBSN stations issuing surface synoptic observation (SYNOP) and upper-air sounding (TEMP) reports in TAC and BUFR format from April 2012 to January, 2014
(2) CLIMAT reports

As of April 2014, nine Members were reporting CLIMAT data in BUFR format: China; India; Mongolia; Saudi Arabia; Pakistan; Japan; Bangladesh; Hong Kong, China; and Macao, China.

(3) Marine reports

As of April 2014, Hong Kong, China (SHIP) and Japan (TESAC, TRACKOB, SHIP) were routinely disseminating marine observation data in BUFR format.

[October 2013 RA-II Questionnaire on Migration to Table Driven Code Forms]

Summary of response

The theme leader sent a questionnaire to all listed focal points in October 2013 and received responses from 18 Members by November 2013. 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.

Findings obtained from the survey results

(1) Creation and dissemination of TDCF

· Out of 18 respondents, 10 members (56%) are already disseminating TDCF reports, 3 centers (17%) have made arrangements for TAC-TDCF conversion with other centers and 3 centers (17%) are planning to start in near future, while 3 centers have no plan.

· Two members are planning to discontinue TAC dissemination by the end of 2014.

· Main challenges or obstacles in migrating TDCF are encoding software (56%), GTS communication (11%) and lack of awareness about the benefits of TDCF (33%). Management is also raised as a challenge.

(2) Use of TDCF

· Out of 18 respondents, 6 members (33%) are already using TDCF reports for daily forecasts, numerical weather prediction system and/or statistics, 4 centers (22%) are planning to start in near future, while 8 centers (44%) have no plan.

· Eight members (44%) out of 18 respondents answered that they need TAC reports even after November 2014.

· Most members recognize the greater variety of data and the metadata included in reports are the benefits of TDCF.

· Some members consider the higher quality of data as a benefit of TDCF, while other members express concern about lack of data quality and quality control as an obstacle in using TDCF.

· Lack of awareness about the benefits of TDCF is one of the major obstacles in using TDCF, as one third of respondents indicated it as a main challenge, which is nearly as many as respondents who answered that decoding is the main issue.

(3) Processing of TDCF

· Eighty-three percent of respondents said they prefer to encode and decode TDCF at their own site, while only one center preferred TAC-TDCF conversion by other center.

· ANNEX TO PARAGRAPH 7.2.3
[Status in Region III]

Argentina

RTH Buenos Aires operates a Message Switching System and excutes conversion on behalf of other NMC´s in its area of responsibility.  Nevertheless, they also installed the libecBUFR package from Environment Canada, trained people, defined a team and developed a graphic tool to ingest observations from meteorological stations and encode and decode SYNOP bulletins.

Chile

The representative of Chile informed they have done a lot of effort to disseminate the knowledge received in Montevideo, as well as producing data. Soon the bulletins will be available into the GTS.

Ecuador

The authorities of the Meteorological Service of Ecuador as well as producers and users of information are now aware of the Migration Plan to TDCF. The plan will start in May 2014 to complete the process of implementation by November 2014 as requested WMO. The plan includes the acquisition of 21 automatic observation stations including, 10 with CLIMAT and 2 upper-air.

Colômbia

NMC Bogota is still working the data base access in order to generate the BUFR bulletins directly from the database.

Peru

The representative of SENAMHI installed the libecBUFR package, passed the knowledge to his team and they started the tests.

Uruguay

NMC Montevideo produces BUFR bulletins in a sort of “beta testing” phase. They plan to test them soon with RTH Brasilia.

No information from NMC Bolívia and Venezuela.

Brazil regarding Category I data:

· 
The Message Switching System at RTH Brasilia automatically converts SYNOP, TEMP and PILOT bulletins collected from the Air Force and the Navy network, in BUFR.

· 
All the AWS observation data are encoded in BUFR and inserted in the GTS.

· 
Since January 2014, the CLIMAT reports are coded in BUFR directly using the libecBUFR tool. No more conversion as before. The SYNOP reports from manned stations are the next in the list.

· 
INMET had replaced all its upper air equipment and they are able to generate BUFR reports on the site. Right now, we are collecting the TEMP, PILOT and BUFR bulletins.

· 
The Air Force also replaced their ground equipment but do not collect the BUFR bulletins yet. The PR of Brazil initiate negotiation with the Air Force representative in order to make these data available to GTS.

· 
RTH Brasilia and RTH Buenos Aires also convert Category I bulletins from other centres in Region III to distribute into the GTS.

· 
In addition to Category I data, RTH Brasilia expects to convert also the AMDAR bulletins into BUFR, as soon as the template be available to the Message Switching System.

In addition:

a. 
The main meteorological organizations in Brazil already possess software capable of ingesting, processing and displaying meteorological data in BUFR format. Each meteorological organization in the country uses a mix of commercial and free software.
b. 
The University of São Paulo, in collaboration with INPE (National Institute of Space Research) is planning to deliver meteorological data in BUFR, derived from an ATLAS moored buoy to the GTS.  The bulletin abbreviated heading will be IOBE01 SBBR.  There was a problem when releasing the first buoy in the end of the 2013 and they expect to fix the problem and launch it again late this year.
· ANNEX TO PARAGRAPH 7.2.4
Example "migration progress sheet" in Spanish drafted by the Chilean attendee at the November 2013 Montevideo BUFR/MTDCF workshop.  The idea would be to use such a spreadsheet to track and compare progress and capacity across a group of States or stakeholders engaged in the MTDCF.

	 
	 
	Nombre del País 1
	Nombre del País 2
	Comentarios

	1
	Tiene plan nacional de migración
	no
	si
	Pero se está trabajando en ello

	2
	Tiene un equipo multidisciplinario formado en su servicio para BUFR
	no
	si
	

	3
	Las estaciones de su país tienen una intranet nacional
	no
	no
	

	4
	Las estaciones se conectan vía internet u otro medio a un centro nacional
	SI
	SI
	Vía FTP

	5
	Tienen un equipo informático en su servicio
	SI
	SI
	pero limitado

	6
	Tiene un compromiso de sus autoridades para abordar el tema de la migración a BUFR
	SI
	SI
	Aunque faltan acuerdos

	7
	Ya codifica en BUFR los datos de los Sinópticos
	SI
	SI
	Decodificador Europeo

	8
	Ya codifica en BUFR los datos de los mensajes CLIMAT
	NO
	NO
	

	9
	Ya codifica en BUFR los datos de los mensajes TEMP
	NO
	NO
	

	10
	Recibe los datos de la observaciones en tiempo real
	NO
	NO
	Se obtienen de terceros

	11
	Recibe a nivel central mensajes alfanuméricos tradicionales
	NO
	NO
	

	12
	Tiene algún software que permita capturar  los datos y enviarlos a un centro nacional
	NO
	NO
	

	13
	Sus datos son almacenados en una base de datos relacional
	NO
	NO
	Solo datos climáticos pero no datos observados

	14
	Tiene un centro informático con la capacidad de instalación de libecbufr
	SI
	SI
	

	15
	Tiene un enlace VPN con un centro regional
	SI
	SI
	

	16
	Tiene capacidad técnica para instalar y mantener la librería libecbufr
	SI
	SI
	

	17
	Sabe como contactarse a nivel regional
	SI
	SI
	

	18
	Ha designado un punto focal estable en su país.
	NO
	NO
	No está claramente definido

	19
	Tiene una base de datos actualizada con metadata de las estaciones
	NO
	NO
	

	20
	Ha realizado capacitación local en la clave BUFR
	NO
	NO
	Pero se está planeando

	21
	Tiene actualizada la información de las estaciones en la OMM
	SI
	SI
	De las estaciones que transmite SYNOPS


· ANNEX TO PARAGRAPH 7.2.5
Status of migratrion in RA V

At least one type of Category 1 data from the following countries are produced in TDCF:

Australia, Cooks Islands, French Polynesia, Fiji, Indonesia, Malaysia, New Zealand,


Papua NewGuinea, Philippines, Samoa, Singapore, New Caledonia,

Federated States of Micronesia

Countries that yet to produce any TDCF reports, as of April 2014, are: 


Nauru, Vanuatu, Tonga, Niue, Brunei, East Timor, Kiribati, Tuvalu, Tokelau

· ANNEX TO PARAGRAPH 7..2.6
Status of Migration to TDCF in RA VI - April 2014 
At least one type of Category 1 data from the following countries of RA VI are produced in TDCF (Albania, Armenia, Austria, Belarus, Bosnia and Herzegovina, Belgium, Croatia, Cyprus, Czech Republic, Denmark and Faroe Islands, Estonia, Finland, France, Germany, Georgia, Greece, Hungary, Ireland, Israel, Italy, Jordan, Latvia, Lithuania, Lebanon, Luxembourg, Montenegro, Netherlands, Norway, Poland, Portugal, Romania, Russian Federation, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Syria, The Former Yugoslav Republic of Macedonia, Turkey, United Kingdom of Great Britain and Northern Ireland); the underlined countries (28) produce all types of their Category 1 data in BUFR. Synoptic data in BUFR are produced by 39 countries, upper-air data in BUFR by 29 countries, CLIMAT data in BUFR by 25 countries. High resolution radiosonde data are produced by Cyprus, Czech Republic, Denmark and Faroe Islands, Germany, Greece, Ireland, Netherlands, Norway, Russian Federation, Slovakia, Spain, Sweden and Switzerland, the underlined countries at all their stations. SHIP data from France, Israel, Netherlands, Norway and Sweden are produced in BUFR.
Activities in RA VI

The Task Team on Migration to TDCF under the leadership of Dr Eva Červená has supported the migration process in RA VI.  In accordance with the decision by the 16th Session of RA VI (Helsinki, Finland, September 2013), the RA VI Working Group on Technology Development and Implementation (WG/TDI) and the Task Teams, including TT-MTDCF will be formed by the RA VI Management Group meeting (14-15 May 2014).

ECMWF has created a wiki page “TAC To BUFR Migration” which is accessible in view mode under https://software.ecmwf.int/wiki/display/TCBUF/TAC+To+BUFR+Migration and where the information on BUFR and TAC data availability (completeness, timeliness, duplicates, structure) is provided. There are also two latest versions of the program synop2bufr available, prepared mainly by Mr. Perisa Sunderic (Serbia). Detailed description of the updates is included. 

The Norwegian Meteorological Institute has made freely available several programs for BUFR decoding and encoding under https://wiki.met.no/bufr.pm/start, most notably the CPAN module Geo::BUFR.

The Irish Meteorological Service is preparing a program for conversion of SHIP data to BUFR. After additional testing it may be available to NMSs within a few months.

· ANNEX TO PARAGRAPH 7.2.9
status of BUFR templates for marine data AS REPORTED TO THE IPET-DRMM-II
	TAC
	Description
	Current template(s)
	Status
	Plans/comments

	FM13-XIV SHIP
	VOS data
	B/C10 - Regulations for reporting SHIP data in TDCF 

	Operational (TM308009)
	

	
	VOS data
	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 (proposed at IPET-DRMM-II).

	FM18-XII BUOY
	Drifting buoy data
	Template for the representation from drifting buoys
	Operational May 2014 (TM 315009)
	Simplified template specific to drifting buoys

	
	Moored buoy data
	Template for the representation of data from moored buoys
	Operational May 2014 (TM 315008)
	Simplified template specific to moored buoys, including directional and non-directional wave data

	
	Wave buoy data
	Template for the representation of data from moored buoys
	Operational May 2014 (TM 315008)
	Simplified template specific to moored buoys, including directional and non-directional wave data

	
	Argo data
	Sub-surface profiling floats 
	Operational (TM315003)
	No specific plan for this template

	FM36-XI Ext. TEMP SHIP
	ASAP data
	B/C25 - Regulations for reporting TEMP, TEMP SHIP, TEMP MOBIL data in TDCF
	Operational (TM309052)
	No specific plan for this template

	
	ASAP data
	UKMO template for representation of radiosonde data with geopotential height as the vertical coordinate
	Operational (revisited in July 2010)
	

	FM62-VIII Ext. TRACKOB
	TRACKOB data
	TRACKOB data – ThermoSalinoGraph (TSG) data and metadata
	Operational (TM308010)
	No specific plan for this template

	FM63-XI Ext. BATHY
	XBT data
	New BUFR template for XBT Temperature Profile data
	Operational (TM315004) as from 7 Nov. 2012
	

	FM64-XI Ext. TESAC
	CTD / TESAC
	Template for the representation of data derived from a ship based lowered instrument measuring subsurface seawater temperature, salinity and current profiles.
	Operational May 2014 (TM 315007)
	

	FM65-XI Ext. WAVEOB
	Wave buoy data
	Templates for the wave observations from different platforms suitable for WAVEOB data
	Validation
	Template should be imminently validated and operational

	N/A
	Sea-level data
	BUFR/CREX templates for tsunameter data and dart buoy system messages 
	Operational (TM306027)
	No specific plan for this template

	
	Sea-level data
	BUFR/CREX templates for reporting time series of tide data
	Implemented on 

7 May 2014
	Template should undergo validation


· ANNEX TO PARAGRAPH 7.3
Criteria for the migration be considered complete:

a)
WMO no longer maintains the World Weather Watch Traditional Alphanumeric Codes (but OPMET codes will be maintained as long as ICAO requires them),

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

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

Recommendations on migration by participants

RA I:

a)
More support should be provided to Kenya and Tanzania so that they can continue with their efforts in assisting other countries in the region to expedite their migration process.

b)
More support should be extended to the RTCs in the region so that they can acquire sufficient capacity to support the NMHS under their responsibilities in the TDCF messages processing and routing.

d)
System developers need to be encouraged to develop TDCF processing systems that are simple and integrate well with the region’s data processing practices.

e)
The November 2014 migration deadline need to be maintained and plans for termination of parallel transmission are put in place immediately. 

RA II:
a)
all centers not to stop TAC dissemination, because 1) many members are not ready to continue daily forecasts, numerical weather prediction and other operational activities without TAC reports and 2) NWP centers have not fully assessed qualities of TDCF reports available.

b)
RTHs and GISCs to assist members to establish TDCF processing systems at their own site.

c)
RTHs and GISCs to assist members to promote the use of TDCF reports for daily forecasts, numerical weather prediction systems and/or statistics, especially help their systems to be changed to use TDCF or decoded data instead of using TAC data as inputs.

d)
NWP centers to assess quality of both TDCF and TAC reports in near-real time basis and to consider establishing a mechanism to perform systematic quality monitoring in their data assimilation system and to publish the results to help improvement of data quality.

RA III:


I suggest WMO to make sure the countries are aware of the Migration plan and the Permanente Representative should give support to the local team in charge of this process.

RA IV:

a)
We recommend to quickly build on the positive effects of the Training workshop by forming an RA  IV task group and establishing regional migration plans in support of national plans. This is conceptually similar to what was done with a great deal of success in RA VI. We believe all those things are still very much needed, even in the closing phase of the official Migration for SYNOP, TEMP/PILOT and CLIMAT conversion. The visible and concrete commitment an mutual support of NMHCs toward completing the migration will be necessary to provide participants with the resources required to accomplish its objectives.

b)
Observing the continuing need for training, and noting that Region III authorities kindly invited members of Region IV to the Montevideo workshop, we recommend that Region IV reciprocate by organizing a workshop for its own area and invite members of Region III who were unable to attend the first workshop. As a further capacity building mechanism, some of the participants in the Montevideo workshop could be called upon as speakers for this proposed workshop.

c)
Noting that the planned deadline for the ultimate completion of Category 1 data in the Migration Schedule is practically upon us, and noting further that numerous countries, notably in Regions I, III and IV, are very unlikely to be able to complete the migration within this deadline, we recommend the undertaking of a technical review of the Migration plan that would ensure both the continued implementation of the MTDCF beyond its originally planned deadline, and a supportive environment that would ensure that it is completed as quickly as possible in an orderly and successful manner. 

RA V:


Although the assessment has not been finalized for all PCI, some patterns have been emerged in terms of the impact of MTDCF and the solutions. It is expected that

a)
TAC => TDCF conversion has to be done centrally for PCI. RTH Melbourne and RTH Wellington will take action on the conversion. This has already been happing for some PCI. We endeavourer to meet the deadline of the Nov 2014 for the Cat 1 bulletins.

b)
For countries that has the requirement of using data that only exist in TDCF after the migration, assistance is needed to meet this requirement. RTH Melbourne will assist in TDCF => TAC conversion centrally, which can be delivered in the WIS framework by GISC Melbourne or provide the conversion capability locally. 

c)
TAC, in particular SYNOP, will still be used “internally” for quite some time in those countries. 

RA VI:


The RA VI seems to be an advanced Region regarding Migration to TDCF and some countries, already processing the data in BUFR, are troubled by the necessity to deal with both formats. There are some countries, however, that would need TAC data not only in November 2014, but probably for considerable time after it. These countries have been invited to ask for assistance from a GISC or a DCPC to perform conversion TDCF <=> TAC for them, e.g. GISC Offenbach or DCPC Prague. Postponing the termination of all Category 1 data distribution in TAC would lead merely to repetition of the current situation in the future. The gradual termination of parallel dissemination of TAC and BUFR data should be recommended. It would speed up the finalization of BUFR data processing or encourage the NMSs to make the relevant arrangements for conversion TDCF <=> TAC by another Centre.

· ANNEX TO PARAGRAPH 9.1.1 [CBS session]
Add to Table C6 of the Manual on the GTS (Data type designator A1 (when T1 = I or J)): 

	T1T2
	A1
	ii
	Data type
	TAC correspondence
	Data category subcategory (Common Table C13)

	IN
	C
	
	CrIS  (selected channels)
	
	03/30

	IN
	I
	
	IRAS
	
	03/20

	IN
	J
	
	HIRAS
	
	03/30

	IN
	K
	
	MWHS/MWHS-2
	
	03/40

	IN
	Q
	
	IASI  (Principle component scores)
	
	03/7

	IN
	S
	
	ATMS
	
	03/40

	IN
	T
	
	MWTS/MWTS-2
	
	03/40


· ANNEX TO PARAGRAPH 10.1
Membership and work plan of TT-AvCI

1.     IPET-DRMM agreed to form the Task Team on Aviation Coding Issues (TT-AvCI) as follows.

Lead: Yves Pelletier (Canada)

Members: Japan, Turkey, UK, Germany, Australia, Burt Nikorai (Belgocontrol) or someone from TT-AvXML

2.   Work plan of the TT-AvCI on the Amendment 77 to the ICAO Annex 3 cynchronized to the progress of ICAO's formality.

July 2014

(1)
TT receives the result of ICAO Meteorology Divisional Meeting (Montreal, July 2014) with respect to the Amendment 77.

(2)
TT starts to collect and review information on draft amendments to the Manual on Codes to be developed by ICAO.

November 2014

(3)
TT is to be involved in the drafting work of amendments to the Manual on Codes in accordance with the ICAO Air Navigation Commission (ANC) preliminary review of proposed Amendment 77.

February to June 2015

(4)
TT is notified briefly the result of consultation of the proposed Amendment with ICAO Contracting States and concerned international organizations.

October 2015

(5)
TT finalizes the amendments to the Manual on Codes with a view to ICAO ANC final review of proposed Amendment 77 in cooperation with ICAO Secretariat.

December 2015

(6)
WMO Secretariat initiates the procedure for adoption of amendments to the Manual on Codes between CBS sessions.

3.
IPET-DRMM further agreed the lead (or members) of TT-AvCI are to be involved in the discussion of TT-AvXML to contribute to the WMO Logical Data Model (LDM), reflecting amendments to the Manual on Codes.

· ANNEX TO PARAGRAPH 11.1 [CBS session]
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.

Draft Recommendation (CBS Ext. (14))

Amendments to the Manual on Codes (WMO-No. 306), Volume I.2

THE COMMISSION FOR BASIC SYSTEMS

Noting: 

(1)
Resolution 1 (Cg-XVI) – World Weather Watch Programme for 2012–2015, 

(2)
Resolution 4 (Cg-XVI) – Report of the Extraordinary Session (2010) of the Commission for Basic Systems Relevant to Technical Regulations Concerning the Global Telecommunica-
tion System, Data Management and the WMO Information System, 

(3)
The Manual on Codes (WMO-No. 306), Volume I.2, 

(4)
The report of the First Meeting of Inter-Programme Expert Team on Data Representation Maintenance and Monitoring (Tokyo, July 2013), 

Considering the urgent requirements for correct reporting of height and amount of clouds, which have not been specified by the regulations for reporting traditional observation data in TDCF,
Recommends that the amendments to the regulations for reporting traditional observation data in TDCF, as defined in the annex to the present recommendation, be adopted for implementation from 4 November 2015,
Requests the Secretary-General to arrange for the inclusion of these amendments to Volume I.2 of the Manual on Codes, 

Further requests the Secretary-General to notify the amendments through the WWW Operational Newsletter so that Members can incorporate them in relevant software when it is possible to meet the urgent requirements; 

Authorizes the Secretary-General to make any consequent purely editorial amendments to the Manual on Codes – Volume I.2. 
 

Annex to Recommendation xx (CBS Ext. (14))

AMENDMENTS TO REGULATIONS FOR REPORTING TRADITIONAL OBSERVATION DATA IN TDCF: BUFR OR CREX

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 items (d), (e) and (f) in the regulations below:

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 11.2 [Validation]
Add entries in BUFR/CREX Table B.

Class 01 – BUFR/CREX Identification

	
	
	BUFR
	CREX

	TABLE
	
	
	
	
	DATA
	
	
	DATA

	REFERENCE
	ELEMENT NAME
	UNIT
	SCALE
	REFERENCE
	WIDTH
	UNIT
	SCALE
	WIDTH

	F X   Y
	
	
	
	VALUE
	(Bits)
	
	
	(Characters)

	0 01 125
	WIGOS Identifier Series
	Numeric
	0
	0
	4
	Numeric
	0
	2

	0 01 126
	Issuer of Identifier
	Numeric
	0
	0
	16
	Numeric
	0
	5

	0 01 127
	Issue Number
	Numeric
	0
	0
	16
	Numeric
	0
	5

	0 01 128
	Local Identifier (Character)
	CCITT IA5
	0
	0
	128
	Character
	0
	16


Add entries in BUFR/CREX Table D.

Category 01 – Location and identification sequences

	TABLE

REFERENCE
	TABLE

REFERENCES
	ELEMENT NAME
	ELEMENT DESCRIPTION

	F  X    Y
	
	
	

	
	
	(WIGOS Identifier)
	

	3 01 150
	0 01 125
	WIGOS Identifier Series
	

	
	0 01 126
	Issuer of Identifier
	

	
	0 01 127
	Issue Number
	

	
	0 01 128
	Local Identifier (Character)
	


For reference:

Structure of the new station identifier

	int.wmo.wigos
	WIGOS unique identifier
	WIGOS supplementary identifier


Figure 1. Structure of a full WIGOS identifier

The first component of the WIGOS identifier (int.wmo.wigos) allows the identifier to be recognized as a WIGOS identifier when used in contexts where it may be ambiguous as to what type of identifier is being used.  This is optional and need not be represented in BUFR, because the entries for the WIGOS unique identifier provide this information. 

The second component (WIGOS unique identifier) is the component of the WIGOS identifier that uniquely identifies an entity.  Within a WIGOS context it is the only component of the WIGOS identifier that is always required.

The final component of the WIGOS identifier (WIGOS supplementary identifier) is optional and is used to associate identifiers issued using other systems to be associated with the WIGOS unique identifier. A single WIGOS unique identifier may be associated with many WIGOS supplementary identifiers (such as an observing site that is used for both synoptic and aviation reporting), and a WIGOS supplementary identifier may be associated with many WIGOS unique identifiers (such as a World Weather Watch drifting buoy identifier that has been issued to many drifting buoys).  In BUFR, this would be specified through a specific table entry (such as IIiii for World Weather Watch station identifier).

The WIGOS Unique Identifier is described in more detail as follows.

	WIGOS Identifier series
	Issuer of Identifier
	Issue Number
	Local Identifier


Figure 2. Structure of WIGOS identifier

Use of the components of the WIGOS identifier is given in Table 1.


	Component
	Description
	Initial Range – series 0 (Stations)

See Note 1
	Initial Range – series 1

(Instruments)

See Note 1

	WIGOS Identifier Series
	This is used to distinguish between different systems for allocating identifiers.  It allows future expansion of the system so that entities do not have to be issued with new identifiers if the structure of the WIGOS identifiers proves unable to meet future requirements. Different values of the WIGOS Identifier Series may correspond to different structures of the WIGOS identifier.  Initial permitted range: 0-3
	0

(0 – 3)
	1

(0 – 3)


A number that is used to distinguish between identifiers issued by different organizations 

	
	0-1023

See note 2
	0-1023 

See note 2
	


An identifier that an organization responsible for issuing an identifier may use to ensure global uniqueness of its identifiers. For example, allocating one issue number for hydrological stations and another for voluntary climate observing stations would enable the managers of the two networks to issue Local Identifiers independently without needing to check with each other that they were not duplicating identifiers. 


See Note 3 

	

	Local Identifier
	This is the individual identifier issued for each entity. An organization issuing identifiers must ensure that the combination of Issue Number and Local Identifier is unique; in that way global uniqueness is guaranteed.
	10 characters 

See Note 4
	10 characters 

See Note 4


Notes:

(1)
Although the table proposes initial ranges of permitted values of the components that make up a WIGOS identifier, future changes in requirements may result in these ranges being increased. IT systems must, therefore, be designed to process identifiers whose components are of arbitrary length. BUFR encodings will need to be prepared for WIGOS identifiers to allow efficient representation and these may use code lists to represent components of the WIGOS identifier that are shared by many entities.  Currently, station identifier = 0, instrument identifier = 1.

(2)
For instruments, the “Issuer of Identifier” corresponds to the manufacturer of the instrument. 

(3)
For instruments, the “Issue Number” corresponds to the manufacturer’s model identifier for the instrument.

(4)
For instruments, the “Local Identifier” corresponds to the manufacturer’s serial number/
identifier of the instrument.
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