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Summary and Purpose of the Document
This document contains extracts from the report of the first Meeting of the Coordination Team on Migration to Table Driven Code Forms (CT/MTDCF) (Geneva, 1 - 4 November 2005).  
ACTION PROPOSED

The meeting is invited to consider the questions related to raised in attached extracts from the report of the first Meeting of the Coordination Team on Migration to Table Driven Code Forms (CT/MTDCF) (Geneva, 1 - 4 November 2005), in particular as regards:

· The allocation of abbreviated heading for BUFR/CREX bulletins (part 2.2.1 and Appendix III)

· The insertion of BUFR/CREX bulletins on the GTS (part 2.2.2)

· Quantity monitoring (part 2.2.3)

· Corrected, amended, delayed and NIL binary data (part 3.1)

· Need for migration implementation guidance (part 4.1)

· The impact of migrated data on the GTS (Part 4.2 and Appendix V)

· Corrected, amended, delayed and NIL reports (part 5.1)
WORLD METEOROLOGICAL ORGANIZATION

COMMISSION FOR BASIC SYSTEMS

OPAG ON INFORMATION SYSTEMS AND SERVICES

MEETING OF THE COORDINATION TEAM ON MIGRATION TO TABLE DRIVEN CODE FORMS

EXTRACTS FROM THE FINAL REPORT

GENEVA, 1-4 NOVEMBER 2005

EXECUTIVE SUMMARY

The first Meeting of the Coordination Team on Migration to Table Driven Code Forms (CT/MTDCF) took place at WMO Headquarters in Geneva from 1 to 4 November 2005.  The team noted that a very important milestone has been reached; that is the operational exchange of migrated data, which began on 2 November 2005.

From information gathered by the Secretariat, it appeared that only a small number of countries (perhaps 10 %) had developed a national plan for the migration to TDCF, and perhaps a similar number of countries were currently developing one.  
The CT considered the reasons of such a lack of actions by the WMO Members.  Even Members who have the technology were not taking steps towards the migration.  Developing countries needed the experience of advanced countries to start, and waited for it.  The Regional Associations and the regional rapporteurs on Data Management (and /or Codes) should be systematically involved and informed.  The CT agreed that there was a problem of visibility of the migration.  The CT recommended that a special information should be sent again to the PRs, in the shape of a letter accompanied with a one page information giving the main lines of actions to be taken, then an annex which would be called Migration Guidance.  The Migration Guidance document, which will be targeted at the executive management, who would then become aware of the migration and relay the information to the experts involved more specifically with the different aspects of the implementation of the migration to TDCF.

The Team considered reports of some countries on actions taken towards implementation of a national migration plan.  It was noted that several countries were ready to start dissemination in BUFR of SYNOP and sounding reports.  It was also found that:

· It was easy to encode in BUFR data, which did not have a TAC representation (e.g. new satellite data).

· The difficulty at the national level when one implements migration features is to maintain a continuous operation.

· BUFR is difficult for people who have been used to deal with TAC, when TAC has not been used before, there is much less problem.  This is the main problem with aviation and marine people.

Several questions and problems appeared through these reports, the main noted were:

· Global standard templates (defining a mandatory part for data to be exchanged) were really needed.

· There is a need to make available test data (for decoding).

· The procedure to start the dissemination of new BUFR bulletins should be clearly explained in the guidance.  

· A procedure is needed for completion of migration at MTN level.  Cooperation of Focal points on RTH and ISS/ET/OI is important.

· A coordination scheme should be introduced at the Regional level and the migration plans should be coordinated between countries and officially given to the WMO Secretariat.

· The implementation of the WIS should be considered for the migration implementation and vice-versa.

· One should ensure that data reception turnkey workstations have capabilities to decode and display BUFR.

It was also suggested that one has to demonstrate to the users that BUFR is an advantage and it would be good to develop a sample of a simple application, giving an implementation example, which may help to convince skeptical users. 

In preparing for the migration, it has been felt that the current WMO abbreviated headings are insufficient to appropriately exchange all "migrated" data.  The meeting prepared proposals to amend the B3, C6 and C7 tables.
The team undertook a review of the volume of observations currently transmitted in table driven code forms and likely to be when migration is complete with a view to confirming the prediction made during development of the plan and for considering the possible impact on the GTS.  The team concluded that migration from TAC codes would not have a significant impact to the GTS.  
The subgroup agreed that the BUFR templates recommended for the migration of TAC to TDCF should be separated from other BUFR templates, such as the 1 hour AWS template, in order to avoid any potential confusion.  The subgroup recommended that table D sequences should be created to accommodate regional practices.   The team reviewed the work done regarding observation reporting practices by Dr. Cliff Dey and Eva Cervena.  It expressed its great appreciation for the amount and quality of the work.  It also agreed the practices should be written with specific linkage to the TDCF codes and, where appropriate, a cross-reference to the old TAC practice would be provided.  The team recommended this manual should be maintained and available in electronic form.

As stated in its terms of reference, the CT recognized the need to coordinate its activities and work together with other relevant international bodies including ICAO, CAeM, IOC, JCOMM and the satellite operators in order to co-ordinate, agree and resolve migration issues related to specific code types.  Additionally, the Team should coordinate with Regional Focal Points, National Migration Steering Groups and Codes Focal Points, RTH Focal Points and others as needed, to identify problems and develop and implement solutions.  

The team discussed the status of training.  For all Regions the total number of countries where at least one participant was trained from 2003 to 2005 is 100 out of 183 countries.  Because of the critical need for software and equipment producers to implement BUFR and CREX utilization correctly, the team strongly recommends having a training seminar targeting this group.  The team also encourages welcoming personnel from these groups as observers at future meetings of the two teams.  

The team identified a need to have recognized Migration Implementation Programmes (MIPs).  The Team reviewed the concept of setting up pilot programs and considered what would be the best way to do that from the standpoint of creating the strongest assistance for implementation of migration.  It decided that MIPs should be supported if they have implementation as the defined result of their completion.  It also decided these programmes should integrate the recommendations of the migration plan.  The team agreed to develop a template and guidance for a MIP and to make it available on an improved migration web site.  Approved MIPs would require the following at a minimum:

· A National Migration Plan exists which has defined migration implementation results per the MIP guidance.

· Appropriate hardware and software capability already exists to deliver the identified migration implementation result or it is clearly documented in the MIP how this will be achieved to include funding mechanisms.

· Appropriate communications capability already exists or it is documented in the MIP how this will be achieved to include funding mechanisms.

· Appropriate training is already complete or identified as part of the MIP to include funding and availability of trainers. 

EXTRACTS FROM THE REPORT OF THE MEETING OF THE COORDINATION TEAM ON Migration to Table Driven Code Forms

(Geneva, 1-4 November 2005)

/…/

2. REVIEW STATUS OF MIGRATION 

The team noted that a very important milestone has been reached; that is the operational exchange of migrated data, which began on 2 November 2005.

/…/
2.1.1.1 National migration plan

/…/

· A procedure is needed for completion of migration at MTN level.  Cooperation of Focal points on RTH and ISS/ET/OI is important.

/…/

2.2.1 Allocation of abbreviated heading for BUFR/CREX bulletins
In preparing for the migration, it has been felt that the current WMO abbreviated headings are insufficient to appropriately exchange all "migrated" data.  Consequently, in the Appendix III, current table C6 in the Attachment II-5 of Manual on the GTS is slightly expanded in view of the suggestion of CBS Ext. (02) (see Annex II of its Abridged Final Report), relevant table (i.e. B1) in the Manual on the GTS, etc
2.2.1.1
CBS-Ext.(2002) agreed upon a scheme of allocations of abbreviated headings as contained in Annex II to its report, which provided for the reservations required to facilitate the migration to table-driven code forms. It further agreed that the relevant Tables (B3, C6 and C7) of Attachment II-5 of the Manual on the GTS should be reviewed and revised accordingly as soon as the actual need for exchanging the various type of “migrated data” arose, and it requested the OPAG on ISS to keep the matter under continuous review. 

2.2.1.2
Noting that some WWW centres had not followed the allocations of abbreviated headings for BUFR bulletins available in Attachment II-5, the meeting stressed the need for these centres to implement Attachment II-5.  In some cases, in particular for satellite data, abbreviated headings were selected for the insertion of new bulletins into the GTS at a time when appropriate allocations were not available in Attachment II-5.  The meeting agreed to take these specific cases into consideration in order to avoid imposing major changes in the abbreviated headings of bulletins already exchanged on the GTS.

2.2.1.3
 The following two changes in the allocation of abbreviated headings facilitate the extension of the allocations of abbreviated headings:

· Noting that all observational data, with the exception of radar and satellite data, available from WMO Members, should be globally exchanged on the MTN, CBS-Ext.(2002) agreed to amend the Manual on the GTS so that the procedure of using ii to differentiate the global, interregional, regional and national distribution was no longer needed and applied.  Therefore, ii may be used to differentiate bulletins using other criteria than the geographical distribution.

· In order to differentiate sets of bulletins that cannot be distinguished using the T1T2A1A2ii allocations, a centre may establish additional CCCCs where the final two characters differ from its original CCCC.  The two first letters of any additional CCCCs established by a centre shall remain the same as the original CCCC.  For instance, the additional CCCCs could be used to indicate different satellites or different models.

2.2.1.4
Noting the important volume of satellite data distributed and to be distributed on the GTS, the meeting agreed to allocate T2= N for satellite data in Table B3.  The allocations of A1 in Table C6 will remain as temporary allocations.  This will facilitate the use of sequences of ii to differentiate categories of observational data in Table C6: the meeting suggested to limit the use of ii to the series 01-59 for T1T2= IX (X#N).

2.2.1.5 The meeting prepared proposals to amend the B3, C6 and C7 as given in Appendix III.  As regards C6 and C7, crossed references were made to the BUFR templates and the categories and sub-categories defined in the common code Table C-13.  Designators A2 for T1T2#IN (e.g. IUC, IUG, IUH, IUL, IUR, IUV) already used for satellite data were not allocated and reserved for future allocations, pending the use of the designators T1T2=IN by satellite operators.  Satellite operators should also use the two final characters of the CCCCs for differentiating the data and products derived from different satellites.  The allocation of designators A1 for T1T2 = IN (satellite data) in Table C6 should be further developed.  The meeting agreed to submit the proposals to amend B3, C6 and C7 as given in Appendix III to the Expert Team on GTS-WIS Operations and Implementation (ET-OI).

2.2.2
 Insertion of BUFR/CREX bulletins on the GTS

2.2.2.1
The procedures for notifying WWW centres of the insertion of new bulletins into the GTS such as BUFR/CREX bulletins within the framework of the migration to TDCF are given in Appendix IV.  The meeting stressed the importance of following these procedures with a view to informing the WWW centres of the availability of the BUFR/CREX bulletins through METNO messages on the GTS and updating Volume C1 – catalogue of meteorological bulletins. 

2.2.2.2
Noting the low volume of observational data (excluding radar and satellite data) in comparison with the total volume of data exchanged on the MTN, the meeting recommended that all the relevant BUFR/CREX bulletins prepared by WWW centres within the framework of the migration be systematically exchanged on the MTN in addition to the required TAC bulletins.

2.2.2.3
The Secretariat will post and maintain on the WMO WEB page related to the migration the lists of BUFR/CREX bulletins (excluding radar and satellite data) included in the Volume C1, which are relevant to the migration.

2.2.3
Quantity Monitoring
2.2.3.1
In view of the migration to TDCF, the meeting stressed the importance of monitoring data presented in the BUFR code.  CBS-XIII noted with appreciation that RTHs on the MTN, in particular RTHs Melbourne, Offenbach, Tokyo and Toulouse, were participating in a pilot study for the extension of the Special MTN monitoring (SMM).  CBS-XIII noted the following present and planned responsibilities taken by the centres: 

(a) Offenbach and Tokyo agreed to prepare pre-analysis files for aircraft BUFR data and wind profiler BUFR data respectively;

(b) Melbourne was considering making the pre-analysis for other types of data, thus preparing the monitoring of the migration to TDCF.

2.2.3.2
The procedures for the Annual Global Monitoring (AGM) of the WWW and the Integrated WWW Monitoring (IWM) should be reviewed with a view to monitoring the availability of BUFR/CREX reports at WWW centres.

2.2.3.3
The meeting agreed that the ET-MTDCF should continue reviewing the question of the extension of the AGM, IWM and SMM concerning the migration, and to liaise with the OPAG-ISS Rapporteur on WWW monitoring in this respect.

3. PROBLEMS NEEDING RESOLUTION

The Team attempted to list all the difficulties encountered by the countries to implement the migration to TDCFs and establish a diagnostic of the situation, in particular for the following aspects:

3.1 Corrected, Amended, Delayed and NIL Binary Bulletins

The team reviewed the regulations regarding representing corrected (CCx/COR), Amended (AAx/AMD), Delayed (RRX/RTD) and NIL binary bulletins in the current GTS manual.  For corrected, amended and delayed bulletins the guidance seems to be clear.  For NIL bulletins however, the guidance is specific for alphanumeric bulletins and no mention of NIL exists for binary bulletins.  Therefore, when generating BUFR bulletins there is no clearly defined mechanism to indicate a NIL report or NIL bulletin.

The subgroup recommended that NIL bulletins should be represented using the GTS abbreviated header in the following manner:

SOH cr cr lf nnn cr cr lf 

TTAAii CCCC YYGGgg BBB cr cr lf

NIL=

Cr cr lf ETX

This is consistent with the mechanism for corrected, amended and delayed bulletins as well as for alphanumeric bulletins.  This would provide a unified communication solution.

The team will coordinate a recommendation with ET/OI and ET/WIS for an update to the manual on the GTS to be provided to ICT/ISS and CBS for consideration in 2006.  

/…/
4.
UPDATE OF THE INTERNATIONAL MIGRATION PLAN

4.1
Need for Migration Implementation Guidance

The Team considered the International Migration Plan written in 2002 and agreed there was a need to expand and update the guidance provided by the plan.  This is especially so since we have now entered the era of operational exchange of migrated data.  From the review of the problems and issues, which had arisen so far, it appeared that many difficulties involved misunderstanding or difficulties with implementation aspects.  This was also demonstrated by reports from some WMO members that they were ready to begin dissemination of migrated data but hadn’t because they were unsure of what procedures should be followed or what permission may be needed.

The team recognized the Migration Plan had been approved by CBS and that it represented the approach, which was being followed.  The team also recognized it was not the plan itself which was the issue.  The team determined that a new document with a focus on guidance and recommendations for implementation was needed and that this should be coordinated with the OPAG ISS ET/OI.  The team agreed this new Migration Implementation Guidance document should be developed and maintained by the CT/MTDCF itself in coordination with other applicable groups such as the ET/OI, ET/DRC, ET/WIS, etc; that it be regularly updated as issues arise; that it be available on an improved Migration web site; that it be focused on clear and practical guidance on how to implement migration; and that it be widely shared with RTH Focal Points, Codes Focal Points and Rapporteurs having an interest in migration.  

4.2 Impact of Migrated Data to the GTS
The team undertook a review of the volume of observations currently transmitted in table driven code forms and likely to be when migration is complete with a view to confirming the prediction made during development of the plan and for considering the possible impact on the GTS.

The compilation work was kindly undertaken by Milan Dragosavac of ECMWF who also performed the original volume study in 2002.  Although ECMWF is not directly connected to GTS, all GTS observations are received there from the UK Met Office, RTH Exeter and DWD, RTH Offenbach, converted into BUFR as needed and stored into the ECMWF Reports Data Base (RDB). 

The results were based on data received on September 09, 2005.  It was assumed that all data with WMO bulletins are readily available on the GTS.  It should be noted that data can reach RTH Exeter through a special link to Washington and therefore there could be some data, which did not reach the GTS.  It was believed that these data would be relatively small and would likely be added to the GTS anyway so it was valid to include them.  The complete table of results generated by Milan Dragosavac are contained in Appendix V.

It was found the total amount of BUFR/CREX encoded data available on GTS per day is about 1.2 Gbytes the vast majority of which were satellite observations.  By measuring how much BUFR or CREX data were stored for each equivalent TAC data type, a good estimate of the total volume of data, which would result from migrating TAC data to TDCF was achieved.  There were some TAC data types for which no data was received and some which were not normally provided to ECMWF such as TAF and ROFOR.  Those not normally routed have low volumes and are considered to have no significant impact.
In conclusion, it is estimated the amount of BUFR data when fully migrated to TDCF will be about 50-60 Mbytes per day.  That agrees very well with the estimate from 2002, which was based on ECMWF BUFR data without quality control information included into the BUFR templates.  This amount is only a fraction of all the BUFR/CREX observations already available on GTS (1.2 Gbytes).  The volume is even smaller when weighed against all data on the GTS including GRIB.  Even if dual transmission of both TAC and TDCF forms occurs for all data, the volume would still be small.  This situation is unlikely and would only occur for a limited period.  This would pose no significant impact to the MTN.  Those RMTN circuits, which have relatively limited capacity, will not likely require the entire data sets to be routed across them.  Also, many RMTN circuits are already being upgraded or plans exist to do so.  The team concluded that migration from TAC codes would not have a significant impact to the GTS.  However, it should be noted that in the next few years the data volume of satellite data is expected to increase very dramatically.  This is not a migration issue since these are new data and never existed in TAC format.  This should be dually noted and planned for by appropriate bodies. 

5. CODES UPDATES and REPORTING PRACTICES

The Team discussed the various codes issues related to Migration.  It noted with great appreciation that much work had been done and that their continues to be a strong focus from the ET/DRC, Codes Focal Points and all who are involved on completing all codes tasks needed to support migration.  It identified several issues below including some recommendations, which are being forwarded to the ET/DRC meeting next month.  It has continued to be extremely valuable to have joint participation in meetings by the Chairs of the two teams and also the sharing of experts between the teams.

The team noted that all codes matters need to be resolved with final recommendations ready for review and approval in time for the ICT/ISS meeting in July 2006 so that they will go to CBS 2006 for adoption.

5.1
Corrected, Amended, Delayed and NIL Reports

Regarding the handling of COR, AMD and RTD qualifiers in GTS abbreviated headers, GTS provides optional BBB in the abbreviated header to flag the corrected, amended and retard bulletin. 

The Team reviewed the need to represent corrected (COR/CCx), amended (AMD/AAX), delayed (RTD/RRx) and NIL reports.  This was an especially strong requirement for OPMET data (METAR/SPECI and TAF).  Corrections (COR) and amendments (AMD), which were elements of the current METAR/SPECI and/or TAF code, should be included in the corresponding BUFR templates.

The subgroup recommended that a NIL report should be represented by setting all of the values in a BUFR subset to “missing value” except for the date/time, location etc identification elements.  For example, a NIL SYNOP report should be represented by a BUFR subset using sequence 3 01 090 that set to non-missing values followed by the rest of the sequences being set to missing values. 

However, in the case of OPMET data (METAR/SPECI and TAF), NIL, which is an element of the current TAC, should be included in the corresponding BUFR templates.

/…/

 APPENDIX III

Proposals to amend the Tables B3, C6, C7
TABLE B3

Data type designator T2 when T1=I or J

	T2
	Data type

	N
	Satellite data

	O
	Oceanographic/limnographic (water property)

	P
	Pictorial

	S
	Surface/sea level

	T
	Text (plain language information)

	U
	Upper air data

	X
	Other data types

	Z
	Mixed data types


Table C6 in the Attachment II-5 of Manual on the GTS
	T1T2
	A1
	Data type
	Source
	TAC Correspondance
	Template
	Data

category/

sub-category

	IO
	B
	Buoy observations
	CBS02
	BUOY
	BUOY
	001/025

	
	I
	Sea ice
	
	
	
	

	
	P
	Sub-surface profiling floats
	CBS02
	TESAC
	Sub-surface profiling floats
	031/004

	
	R
	Sea surface observations
	CT-MTDCF-I
	TRACKOB
	TRACKOB
	031/001

	
	S
	Sea surface and below
soundings
	
	BATHY, TESAC
	XBT/XCTD
	031/005

	
	T
	(Sea surface temperature)
	
	
	
	

	
	W
	Sea surface waves
	
	WAVEOB
	To be defined
	031/002

	
	X
	Other sea environmental
	
	
	
	

	
	Z
	Mixed collection of
oceanographic types
	
	
	
	

	IP
	I
	Satellite imagery data
	
	
	
	

	
	C
	Radar composite imagery

data
	CT-MTDCF-I
	
	
	

	
	R
	Radar imagery data
	
	
	
	

	
	X
	Not defined
	
	
	
	

	
	Z
	Mixed data types
	
	
	
	

	IS
	A
	One-hour observations from automatic (fixed or mobile) land stations
(i.e. 00, 01, 02, 03, 04, ... UTC)
ii = 01-29
	CT-MTDCF-I
	n/a
	One-hour observations from AWS
	000/006

	
	A
	N-minute observations

from automatic (fixed or mobile) land stations

ii = 30-59
	CT-MTDCF-I
	n/a
	N-minute observations from AWS
	000/007

	
	B
	Radar reports (parts A and B)
	CT-MTDCF-I
	RADOB
	RADOB
	006/003

	
	C
	Climatic observations from land stations
ii=01-45
	CT-MTDCF-I
	CLIMAT
	CLIMAT
	000/020

	
	C
	Climatic observations

from marine stations
ii=46-59
	CT-MTDCF-I
	CLIMAT SHIP
	CLIMAT SHIP
	001/020

	
	D
	Radiological observation
	CBS02
	RADREP
	Almost obsolete
	010/001

	
	E
	Ozone measurement at

surface
	CT-MTDCF-I
	n/a
	non-standard
	008/000

	
	F
	Source of atmospherics
	CBS02
	SFAZI, SFLOC,

SFAZU
	Almost obsolete
	000/030

	
	I
	Intermediate synoptic observations from fixed land stations
ii=01-45
	CT-MTDCF-I
	SYNOP
(SIxx)
	SYNOP
	000/001

	
	I
	Intermediate synoptic

observations from mobile

land stations

ii=46-59
	CT-MTDCF-I
	SYNOP MOBIL
	SYNOP MOBIL
	000/004

	
	M
	Main synoptic observations from fixed land stations
ii = 01-45
	CT-MTDCF-I
	SYNOP
(SMxx)
	SYNOP
	000/002

	
	M
	Main　synoptic observations

from mobile land stations

ii = 46-59
	CT-MTDCF-I
	SYNOP MOBIL
	SYNOP MOBIL
	000/005

	
	N
	Synoptic observations from fixed land stations at non-standard time
(i.e. 01, 02, 04, 05,  ... UTC)
ii = 01 – 45
	CT-MTDCF-I
	SYNOP
(SNxx)
	SYNOP
	000/000

	
	N
	Synoptic observations from mobile land stations at non-standard time
(i.e. 01, 02, 04, 05, ... UTC)
ii = 46-59
	CT-MTDCF-I
	SYNOP MOBIL
	SYNOP MOBIL
	000/003

	
	R
	Hydrologic reports 
	
	HYDRA
	n/a
	000/040

	
	S
	Synoptic observations from marine stations
ii = 01-19
	CBS02/

CT-MTDCF-I
	SHIP
	SHIP

SHIP VOS
	001/000

	
	S
	One-hour observations
from automatic marine stations
ii = 20-39
	CT-MTDCF-I
	n/a
	One-hour observations from AWS
	001/006

	
	S
	N-minute observations from

automatic marine stations
ii = 40-59
	CT-MTDCF-I
	n/a
	N-minute observations from AWS
	001/007

	
	T
	Tide gauge observations

ii=01-19
	CT-MTDCF-I
	n/a
	To be developed
	001/030

	
	T
	Observed water level time

series

ii=20-39
	CT-MTDCF-I
	n/a
	n/a
	001/031

	
	V
	Special aeronautical

observations (SPECI)
	CT-MTDCF-I
	SPECI
	To be finalised
	000/011

	
	W
	Aviation routine weather 
observations (METAR)
	CBS02
	METAR
	To be finalised
	000/010

	
	X
	Other surface data
	
	IAC,

IAC FLEET
	Almost Obsolete?
	

	
	Z
	Bulletins with mixed data type reports
	
	
	
	

	IT
	A
	Administrative message
	
	
	
	

	
	B
	Service message
	
	
	
	

	
	R
	Request for data (inclusive of type)
	
	
	
	

	
	X
	Other text messages of information
	
	
	
	

	
	Z
	Mixed text types
	
	
	
	

	IU
	A
	Single level aircraft reports
(automatic)
	
	AMDAR
	AMDAR
	004/000

	
	A
	Single level aircraft reports

(manual)
	CT-MTDCF-I
	AIREP/PIREP
	AMDAR
	004/001

	
	B
	Single level balloon reports
	
	n/a
	n/a
	

	
	C
	(Single level satellite-derived reports)
	
	SAREP/SATOB
	non-standard
	005/000

	
	D
	Dropsonde/dropwindsondes
	
	TEMP DROP
	TEMP DROP
	002/007

	
	E
	Ozone vertical sounding
	CT-MTDCF-I
	n/a
	non-standard
	008/001

	
	F
	Radio soundings (parts C and D)
	CBS02
CT-MTDCF-I
	TEMP
	
	

	
	I
	Dispersal and tranport

analysis
	CT-MTDCF-I
	n/a
	n/a
	009/000

	
	G
	Upper wind (part B)
	CBS02
CTMTDCF-I
	PILOT
	
	

	
	J
	Upper wind from fixed land

stations (entire sounding)
ii = 01-19
	CT-MTDCF-I
	PILOT
(parts A, B, C, D)
	PILOT
	002/001

	
	J
	Upper wind from mobile

land stations 
(entire sounding)

ii = 20-39
	CT-MTDCF-I
	PILOT MOBIL
(parts A, B, C, D)
	PILOT MOBILE
	002/003

	
	J
	Upper wind from marine stations (entire sounding)

ii = 40-59
	CT-MTDCF-I
	PILOT SHIP
(parts A, B, C, D)
	PILOT SHIP
	002/002

	
	K
	Radio soundings from fixed

land stations 
(up to 100 hPa)

ii=01-19
	CT-MTDCF-I
	TEMP
(parts A, B)
	TEMP
	002/004

	
	K
	Radio soundings from mobile land stations 
(up to 100 hPa)

ii=20-39
	CT-MTDCF-I
	TEMP MOBIL
(parts A, B)
	TEMP MOBILE
	002/006

	
	K
	Radio soundings from marine stations 
(up to 100 hPa)

ii=40-59
	CT-MTDCF-I
	TEMP SHIP
(parts A, B)
	TEMP SHIP
	002/005

	
	M
	Model derived sondes
	
	
	
	

	
	N
	Rocketsondes
	
	
	Almost

obsolete
	

	
	O
	Profiles of aircraft observations in ascending /descending
	CBS02/

CT-MTDCF-I
	AMDAR
	Aircraft ascent /descent profiles
	002/020

	
	P
	Profilers
	
	PILOT
	non-standard
	002/010

	
	Q
	RASS temperature profilers
	CT-MTDCF-I
	TEMP
	non-standard
	002/011

	
	Q
	Upper wind (part D)
	CBS02
CT-MTDCF-I
	PILOT
	
	

	
	R
	(Radiance data)
	
	
	
	

	
	S
	Radiosondes/pibal reports from fixed land stations
(entire sounding)

ii = 01-19
	CT-MTDCF-I
	TEMP
(parts A, B, C, D)
	TEMP
	002/004

	
	S
	Radio soundings from

mobile land stations (entire sounding)

ii=20-39
	CT-MTDCF-I
	TEMP MOBIL
(parts A, B, C, D)
	TEMP MOBIL
	002/006

	
	S
	Radio soundings from marine stations (entire sounding)

ii = 40-59
	CT-MTDCF-I
	TEMP SHIP
(parts A, B, C, D)
	TEMP SHIP
	002/005

	
	T
	(Satellite-derived sondes)
	
	SATEM

SARAD

SATOB
	
	

	
	U
	Monthly statistics of data
from upper-air stations
ii = 01-45
	CT-MTDCF-I
	CLIMAT TEMP
	CLIMAT TEMP
	002/025

	
	U
	Monthly statistics of data from marine stations
ii = 46-59
	CT-MTDCF-I
	CLIMAT TEMP SHIP
	CLIMAT TEMP SHIP
	002/026

	
	W
	Upper wind (part A)
	CBS02
CT-MTDCF-I
	PILOTs
	
	

	
	W
	Upper wind from fixed land

stations (up to 100 hPa)

ii = 01-19
	CT-MTDCF-I
	PILOT
(parts A, B)
	PILOT
	002/001

	
	W
	Upper wind from mobile

land stations (up to 100hPa)

ii = 20-39
	CT-MTDCF-I
	PILOT MOBIL
(parts A, B)
	PILOT MOBIL
	002/003

	
	W
	Upper wind from marine stations (up to 100 hPa)

ii = 40-59
	CT-MTDCF-I
	PILOT SHIP
(parts A, B)
	PILOT SHIP
	002/002

	
	X
	Other upper air reports
	
	
	
	

	
	Z
	Mixed upper air reports
	
	
	
	

	JO
	I
	Sea ice
	
	
	
	

	
	S
	Sea surface and below 
soundings
	
	
	
	

	
	T
	Sea surface temperature
	
	
	
	

	
	W
	Sea surface waves
	
	
	
	

	
	X
	Other sea environmetal
	
	
	
	

	
	Z
	Mixed collection of 
oceanographic types
	
	
	
	

	JS
	A
	Surface area forecast (e.g.
airways)
	
	
	
	

	
	D
	Radiological forecast
	CBS02
	RADOF
	
	

	
	M
	Surface forecasts (e.g.
MOS)
	
	
	
	

	
	O
	Maritime forecast
	CBS02
	MAFOR
	
	

	
	P
	Forecast amendments
(airways)
	
	
	
	

	
	R
	Hydrologic forecast
	
	HYFOR
	
	

	
	S
	Forecast amendments
(TAF)
	
	
	
	

	
	T
	Aerodrome forecast (TAF)
	
	
	
	

	
	X
	Other surface forecasts
	
	
	
	

	
	Z
	Mixed collection of forecast
types
	
	
	
	

	JT
	E
	Tsunami
	
	
	
	

	
	H
	Hurricane, typhoon, tropical
storm warning
	
	
	
	

	
	S
	Severe weather, SIGMET
	
	
	
	

	
	T
	Tornado warning
	
	
	
	

	
	X
	Other warnings
	
	
	
	

	
	Z
	Mixed collection of warnings
	
	
	
	

	JU
	A
	Forecast at single levels
	
	
	
	

	
	B
	Binary coded SIGWX, 
Embeded Cumulonimbus
	
	
	
	

	
	C
	Binary coded SIGWX, Clear 
air turbulence
	
	
	
	

	
	F
	Binary coded SIGWX, 
Fronts
	
	
	
	

	
	N
	Binary coded SIGWX, Other 
SIGWX parameters
	
	
	
	

	
	O
	Binary coded SIGWX, 
Turbulence
	
	
	
	

	
	S
	Forecast soundings
	
	
	
	

	
	T
	Binary coded SIGWX, 
Icing/Tropopause
	
	
	
	

	
	V
	Binary coded SIGWX, 
Tropical storms, 
sandstorms, volcanoes
	
	
	
	

	
	W
	Binary coded SIGWX, High-
level winds
	
	
	
	

	
	X
	Other upper air forecasts
	
	
	
	

	
	Z
	Mixed collection of forecast 
types
	
	
	
	


Comments:

1) Content of ISMx, ISIx, ISNx messages corresponds to the content of traditional SYNOP messages SMxx, SIxx, SNxx. 
2) Category/Subcategory = 000/000 identifies SYNOP data from 01, 02, 04, 05, 07, 08, 10, 11, 13, ..UTC). Thus SNxx in traditional SYNOP corresponds to ISNx in BUFR. 
3) Subcategory = 006 is unambiguously connected to the template for one-hour observations from AWS. This template was designed for land (fixed or mobile), and also for marine stations. These data are supposed to be reported every hour, i.e. 00, 01, 02, 03, 04, 05, 06, ... UTC.  
4)  Subcategory = 007 is unambiguously connected to the template for n-minute observations from AWS. This template was designed for land (fixed or mobile), and also for marine stations. 

Table C7 in the Attachment II-5 of Manual on the GTS – 20051202
	T1T2
	A1
	Data type
	Source
	TAC Correspondance
	Template

available
	Data

category/

sub-category

	For Observation Data

	KO
	B
	Buoy observations
	CBS02
	BUOY
	BUOY
	001/025

	
	I
	Sea ice
	
	
	
	

	
	P
	Sub-surface profiling floats
	CBS02
	TESAC
	Sub-surface profiling floats
	031/004

	
	R
	Sea surface observations
	CT-MTDCF-I
	TRACKOB
	TRACKOB
	031/001

	
	S
	Sea surface and below
soundings
	
	BATHY, TESAC
	XBT/XCTD
	031/005

	
	T
	Sea surface temperature
	
	
	
	

	
	W
	Sea surface waves
	
	WAVEOB
	To be defined
	031/002

	
	X
	Other sea environmental
	
	
	
	

	
	Z
	Mixed collection of
oceanographic types
	
	
	
	

	KS
	A
	One-hour observations from automatic (fixed or mobile) land stations

(i.e. 00, 01, 02, 03, 04, ... UTC)

ii = 01-29
	CT-MTDCF-I
	n/a
	One-hour observations from AWS
	000/006

	
	A
	N-minute observations

from automatic (fixed or mobile) land stations

ii = 30-59
	CT-MTDCF-I
	n/a
	N-minute observations from AWS
	000/007

	
	B
	Radar reports (parts A and B)
	CT-MTDCF-I
	RADOB
	RADOB
	006/003

	
	C
	Climatic observations from land stations

ii=01-45
	CT-MTDCF-I
	CLIMAT
	CLIMAT
	000/020

	
	C
	Climatic observations

from marine stations

ii=46-59
	CT-MTDCF-I
	CLIMAT SHIP
	CLIMAT SHIP
	001/020

	
	D
	Radiological observation
	CBS02
	RADREP
	Almost obsolete
	010/001

	
	E
	Ozone measurement at

surface
	CT-MTDCF-I
	n/a
	
	008/000

	
	F
	Source of atmospherics
	CBS02
	SFAZI, SFLOC,

SFAZU
	Almost obsolete
	000/030

	
	I
	Intermediate synoptic observations from fixed land stations

ii=01-45
	CT-MTDCF-I
	SYNOP
(SIxx)
	SYNOP
	000/001

	
	I
	Intermediate synoptic

observations from mobile

land stations

ii=46-59
	CT-MTDCF-I
	SYNOP MOBIL
	SYNOP MOBIL
	000/004

	
	M
	Main synoptic observations from fixed land stations

ii = 01-45
	CT-MTDCF-I
	SYNOP
(SMxx)
	SYNOP
	000/002

	
	M
	Main　synoptic observations

from mobile land stations

ii = 46-59
	CT-MTDCF-I
	SYNOP MOBIL
	SYNOP MOBIL
	000/005

	
	N
	Synoptic observations from fixed land stations at non-standard time
(i.e. 01, 02, 04, 05, 07, 08, 10, 11, 13, ..,UTC)
ii = 01 – 45
	CT-MTDCF-I
	SYNOP
(SNxx)
	SYNOP
	000/000

	
	N
	Synoptic observations from mobile land stations at non-standard time
(i.e. 01, 02, 04, 05, 07, 08, 10, 11, 13, ..UTC)
ii = 46-59
	CT-MTDCF-I
	SYNOP MOBIL
	SYNOP MOBIL
	000/003

	
	R
	Hydrologic reports 
	
	HYDRA
	n/a
	000/040

	
	S
	Synoptic observations from marine stations
ii = 01-19
	CBS02/

CT-MTDCF-I
	SHIP
	SHIP

SHIP VOS
	001/000

	
	S
	One-hour observations
from automatic marine stations
ii = 20-39
	CT-MTDCF-I
	n/a
	One-hour observations from AWS
	001/006

	
	S
	N-minute observations from

automatic marine stations
ii = 40-59
	CT-MTDCF-I
	n/a
	N-minute observations from AWS
	001/007

	
	T
	Tide gauge observations

ii=01-19
	CT-MTDCF-I
	n/a
	TIDE GAUGE*
	001/030

	
	T
	Observed water level time

series

ii=20-39
	CT-MTDCF-I
	n/a
	n/a
	001/031

	
	V
	Special aeronautical

observations (SPECI)
	CT-MTDCF-I
	SPECI
	To be finalised
	000/011

	
	W
	Aviation routine weather 
observations (METAR)
	CBS02
	METAR
	To be finalised
	000/010

	
	X
	Other surface data
	
	IAC, IAC FLEET
	SOIL TEMPERATURE*

Almost obsolete?
	

	
	Z
	Bulletins with mixed data type reports
	
	
	
	

	KU
	A
	Single level aircraft reports
(automatic)
	
	AMDAR
	AMDAR
	004/000

	
	A
	Single level aircraft reports

(manual)
	CT-MTDCF-I
	AIREP/PIREP
	AMDAR
	004/001

	
	B
	Single level balloon reports
	
	n/a
	n/a
	

	
	C
	Single level satellite-derived reports
	
	SAREP/SATOB?
	Various
	005/000

	
	D
	Dropsonde/dropwindsondes
	
	TEMP DROP
	TEMP DROP
	002/007

	
	F
	Radio soundings (parts C and D)
	CBS02
CT-MTDCF-I
	TEMP
	
	

	
	I
	Dispersal and transport

analysis
	CT-MTDCF-I
	n/a
	n/a
	009/000

	
	G
	Upper wind (part B)
	CBS02
CTMTDCF-I
	PILOT
	
	

	
	J
	Upper wind from fixed land

stations (parts A, B, C and

D)
ii = 01-19
	CT-MTDCF-I
	PILOT
	PILOT
	002/001

	
	J
	Upper wind from mobile

land stations (parts A, B, C

and D)
ii = 20-39
	CT-MTDCF-I
	PILOT MOBIL
	PILOT MOBILE
	002/003

	
	J
	Upper wind from marine stations (parts A, B, C and D)
ii = 40-59
	CT-MTDCF-I
	PILOT SHIP
	PILOT SHIP
	002/002

	
	K
	Radio soundings from fixed

land stations (parts A and
 B)
ii=01-19
	CT-MTDCF-I
	TEMP
	TEMP
	002/004

	
	K
	Radio soundings from mobile land stations (parts A and B)
ii=20-39
	CT-MTDCF-I
	TEMP MOBIL
	TEMP MOBILE
	002/006

	
	K
	Radio soundings from marine stations (parts A and B)
ii=40-59
	CT-MTDCF-I
	TEMP SHIP
	TEMP SHIP
	002/005

	
	L
	Ozone vertical profile
	CT-MTDCF-I
	n/a
	OZONE SOUNDINGS*

TOTAL OZONE*
	008/001

	
	M
	Model derived sondes
	CT-MTDCF-I
	
	
	

	
	N
	Rocketsondes
	
	
	Almost

obsolete
	

	
	O
	Profiles of aircraft observations in ascending /descending
	CBS02/

CT-MTDCF-I
	AMDAR
	Aircraft ascent /descent profiles
	002/020

	
	P
	Profilers
	
	PILOT
	Various
	002/010

	
	Q
	RASS temperature profilers
	CT-MTDCF-I
	TEMP
	Various
	002/011

	
	Q
	Upper wind (part D)
	CBS02
CT-MTDCF-I
	PILOT
	
	

	
	R
	Radiance data
	CT-MTDCF-I
	
	
	

	
	S
	Radiosondes/pibal reports from fixed land stations

(parts A, B, C and D)

ii = 01-19
	CT-MTDCF-I
	TEMP
	TEMP
	002/004

	
	S
	Radio soundings from

mobile land stations (parts
A, B, C and D)
ii=20-39
	CT-MTDCF-I
	TEMP MOBIL
	TEMP MOBIL
	002/006

	
	S
	Radio soundings from marine stations (parts A , B, c and d)
ii = 40-59
	CT-MTDCF-I
	TEMP SHIP
	TEMP SHIP
	002/005

	
	T
	Satellite derived sondes
	
	
	
	

	
	U
	Monthly statistics of data
from upper-air stations
ii = 01-45
	CT-MTDCF-I
	CLIMAT TEMP
	CLIMAT TEMP
	002/025

	
	U
	Monthly statistics of data from marine stations

ii = 46-59
	CT-MTDCF-I
	CLIMAT TEMP SHIP
	CLIMAT TEMP SHIP
	002/026

	
	W
	Upper wind (part A)
	CBS02
CT-MTDCF-I
	PILOTs
	
	

	
	W
	Upper wind from fixed land

stations (parts A and B)
ii = 01-19
	CT-MTDCF-I
	PILOT
	PILOT
	002/001

	
	W
	Upper wind from mobile

land stations (parts A and

B)
ii = 20-39
	CT-MTDCF-I
	PILOT MOBIL
	PILOT MOBIL
	002/003

	
	W
	Upper wind from marine stations (parts A and B)
ii = 40-59
	CT-MTDCF-I
	PILOT SHIP
	PILOT SHIP
	002/002

	
	X
	Other upper air reports
	
	
	
	

	
	Z
	Mixed upper air reports
	
	
	
	

	For Forecast data

	KF
	A
	Surface area forecast (e.g.
airways)
	
	
	
	

	
	D
	Radiological forecast
	CBS02
	RADOF
	
	

	
	M
	Surface forecasts (e.g.
MOS)
	
	
	
	

	
	O
	Maritime forecast
	CBS02
	MAFOR
	
	

	
	P
	Forecast amendments
(airways)
	
	
	
	

	
	R
	Hydrologic forecast
	
	HYFOR
	
	

	
	S
	Forecast amendments
(TAF)
	
	
	
	

	
	T
	Aerodrome forecast (TAF)
	
	
	
	

	
	X
	Other surface forecasts
	
	
	
	

	
	Z
	Mixed collection of forecast
types
	
	
	
	

	KP
	I
	Sea ice
	CT-MTDCF-I
	
	
	

	
	S
	Sea surface and below 
soundings
	CT-MTDCF-I
	
	
	

	
	T
	Sea surface temperature
	CT-MTDCF-I
	
	
	

	
	W
	Sea surface waves
	CT-MTDCF-I
	
	
	

	
	X
	Other sea environmental
	CT-MTDCF-I
	
	
	

	
	Z
	Mixed collection of
oceanographic types
	CT-MTDCF-I
	
	
	

	KT
	E
	Tsunami
	CT-MTDCF-I
	
	
	

	
	H
	Hurricane, typhoon, tropical
storm warning
	CT-MTDCF-I
	
	
	

	
	S
	Severe weather, SIGMET
	CT-MTDCF-I
	
	
	

	
	T
	Tornado warning
	CT-MTDCF-I
	
	
	

	
	X
	Other warnings
	CT-MTDCF-I
	
	
	

	
	Z
	Mixed collection of warnings
	CT-MTDCF-I
	
	
	

	KV
	A
	Forecast at single levels
	
	
	
	

	
	B
	Binary coded SIGWX, 
Embeded Cumulonimbus
	CT-MTDCF-I
	
	
	

	
	C
	CREX coded SIGWX, Clear 
air turbulence
	CT-MTDCF-I
	
	
	

	
	F
	CREX coded SIGWX, 
Fronts
	CT-MTDCF-I
	
	
	

	
	N
	CREX coded SIGWX, Other 
SIGWX parameters
	CT-MTDCF-I
	
	
	

	
	O
	CREX coded SIGWX, 
Turbulence
	CT-MTDCF-I
	
	
	

	
	S
	Forecast soundings
	
	
	
	

	
	T
	CREX coded SIGWX, 
Icing/Tropopause
	CT-MTDCF-I
	
	
	

	
	V
	CREX coded SIGWX, 
Tropical storms, 
sandstorms, volcanoes
	CT-MTDCF-I
	
	
	

	
	W
	CREX coded SIGWX, High-
level winds
	CT-MTDCF-I
	
	
	

	
	X
	Other upper air forecasts
	
	
	
	

	
	Z
	Mixed collection of forecast 
types
	
	
	
	


NOTE:

This proposal is made in accordance with the separate proposal on the Table C6 for BUFR data in the Manual on the Global Telecommunication System (WMO - No. 386).  Major differences from the proposed Table C6 and the original Table C7 are as follows:

(1)
Headings for observations and forecasts are separately defined, although some entries in the current Table C7 are commonly used for observations and forecasts.

(2)
Headings, which correspond with T1T2 = IP (image data), IN (satellite data) and IT (text data) in the Table C6, are not introduced in the above table, because IP and IN data cannot be encoded in CREX due to lack of necessary descriptors and IT data can be reported in plain text.

(3)
T1T2 = KP and KT are introduced for oceanographic forecasts and warnings, respectively.

(4)
CREX templates without asterisk (*) (see "Template available" column) will be developed in due course in accordance with existing BUFR templates

APPENDIX IV

Procedures for notifying WWW centres of the insertion of new bulletins into the GTS such as BUFR/CREX bulletins within the framework of the migration to TDCF

1. The procedures for notifying WWW centres and the Secretariat of the insertion of new BUFR bulletins inserted into the GTS within the framework of the migration to TDCF are given hereunder. The procedures are those for notifying any new GTS bulletins.
2. Each WWW centre is in the zone of responsibility of an RTH, which is associated to an MTN centre (see http://www.wmo.int/web/www/ois/Operational_Information/VolumeC1/RTHs/zoneofresponsibility.html). There are two cases:

a. The MTN centre 
 is maintaining the part of Volume C1 - Catalogue of Meteorological Bulletins – corresponding to the bulletins issued from the zone for which it is responsible for the collection, exchange and distribution of data and/or share this responsibility with the RTHs (not on the MTN) included in its zone of responsibility through regional arrangements (see paragraph 1.4.1 of Part I of Volume I of the Manual on the GTS).  In accordance with these arrangements, the WWW centre should send advanced notifications of the insertion of new bulletins to its associated RTH or MTN centre. The RTH or MTN centres are responsible for compiling the advanced notifications and to send them to the WMO Secretariat. In this respect, CBS-Ext.(1998) agreed on procedures to exchange advanced notifications, in particular to post the advanced notifications into the WMO FTP server (see http://www.wmo.int/web/www/ois/Operational_Information/VolumeC1/ReportsFromMeetings/CBS-Ext98AnnexIII.pdf).

b. When such arrangements have not yet been defined, the WWW centre should send the advanced notifications to the Secretariat.
3. Advanced notifications shall be sent to the Secretariat at least two months in advance of the effective date of the change (see paragraph 5.1 of Part II of Volume I of the Manual on the GTS).

4.  The Secretariat inserts into the GTS METNO messages including the last advanced notifications. The Secretariat maintains a comprehensive Volume C1 (see

 http://www.wmo.int/web/www/ois/Operational_Information/VolumeC1/VolC1.html) on the basis of the advanced notifications and the updated parts of Volume C1 received from the MTN centres every six months. An interactive access to Volume C1 is available from http://alto-stratus.wmo.ch/WWWOIS/.

5.
For any further information on the maintenance of Volume C1, WWW centres should send e-mails to JBest@wmo.int
APPENDIX V

VOLUME OF OBSERVATIONS TRANSMITTED IN TABLE DRIVEN CODE FORMS 

 BUFR and CREX data available on GTS

ECMWF is not directly connected to GTS.  However, all GTS observations are received from UK Met Office Exeter and DWD Offenbach and stored into the Reports Data Base (RDB) as GTS bulletins.

Volume of BUFR and CREX data already available on GTS

The following table is based on data received on 2005/09/26.  It was assumed that all data with WMO bulletin headers are really available on the GTS.  Sometimes data can reach Met Office Exeter through the special link to Washington and therefore it can happen that some of the data are not available on GTS.

	Data type
	Bulletin header
	Number of bulletins
	Volume in bytes

	
	
	
	

	Amdar
	IUAA01 CWAO

IUAA01 EGRR

IUBA01 CWAO

IU[A-I]01 EGRR
	4371
	2 368 667

	Retransmission of ATOVS data by Eumetsat
	INAX[1-16] EUMS

INBX[1-64] EUMS

INHX[1-30] EUMS
	7411
	98 518 455

	ATOVS data
	IURX[2-34] KWBC
	236 300
	507 877 149

	AVHRR radiances
	IURY15 KWBC
	12 395
	8 832 569

	Buoy data
	IOZX[1-14] LEMM

IOZX[2-22] KARS

IOZX03      LFVW

IOZX07      LFVW

IOZX11      LFVW

IOZX13      LFVW

IOZX15      LFVW

IOZX21      LFVW
	3 505
	5 159 848

	Wind profiler data
	ISAT40  KBOU

IUAK01  PANC

IUFR43  LFPW

IUFR53  LFPW

IUFR54  LFPW

IUPA41  EGRR

IUPA43  EGRR

IUPA44  EGRR

IUPA46  EGRR

IUPC01  RJTD

IUPC02  RJTD

IUPC03  RJTD

IUPD10  EDZW

IUPD11  EDZW

IUPD12  EDZW

IUPD13  EDZW

IUPD14  EDZW

IUPD16  EDZW

IUPD20  EHDB

IUPD21  EDZW

IUPD21  EHDB

IUPD22  EDZW

IUPD22  EHDB

IUPD26  EDZW

IUPD41  LSSW

IUPD42  EGRR

IUPD44  EGRR

IUPN40  LFPW

IUPN51  LFPW

IUPT01  KBOU

IUPT02  KBOU

IUPT03  KBOU

IUPT04  KBOU

IUPT41  KBOU

IUPT42  KBOU

IUPT43  KBOU


	6 557
	4 233 909

	TRMM radiances
	IUX[A-L][1-14] KWBC

	97 101
	284 840 312

	ACAR aircraft data
	IUAX02 KARP

	429
	3 389 556

	Geostationary radiances and winds
	IRCN[1-25] EUMS

IRRN[1-15] EUMS

IUCN[1-26] EUM

IUCS[1-29] EUMS

IUCS[41-83] RJTD

IUGA[1-3] EUMG

IUGD[1-3] EUMG

IUGE[1-6] EUMG

IUGH[1-6] EUMG

IUGI[1-6] EUMG

IUGL[1-6] EUMS

IURN[1-81] EUMS

IURS[1-81] EUMS

IXCN[1-25] EUMS

IXCS[1-30] EUMS

IXRN[1-81] EUMS

IXRS[1-81] EUMS

JSCX01  KNES

JSCX11  KNES

JSCX21  KNES

JSCX31  KNES

JSCX51  KNES

JSCX61  KNES

JTCX01  KNES

JTCX11  KNES

JTCX31  KNES

JTCX51  KNES


	23 427
	97 789 699

	Tropical storm data
	ISXB40 KWNO

ISXC40 RJTD
	14
	4 594

	ERS2 wind and wave data
	IOW[A-L]55 EUSR

ISX[A-L]58  EUSR

ISZ[A-L]59  EUSR
	982
	3 224 970

	Ice concentration data
	IOBO90 KWBC
	24
	11 012

	HD winds Terra satellite
	IUCX94 KWBC
	764
	4 591 694

	CREX ozone data
	KULC01 RJTD

KULC02 RJTD

KULC04 RJTD

KULD40 OKOH
	11
	81 040

	MSG radiances and winds
	IUCA[1-10] EUMG

IUCD[1-10] EUMG

IUCE[1-27] EUMG

IUCH[1-27] EUMG

IUCI[1-10] EUMG

IUCL[1-10] EUMG

IUHA[1-3]  EUMG

IUHD[1-3]  EUMG

IUHE[1-8]  EUMG

IUHH[1-8]  EUMG

IUHI[1-3]  EUMG

IUHL[1-3]  EUMG

IULA[1-4]  EUMG

IULD[1-4]  EUMG

IULE[1-9]  EUMG

IULH[1-9]  EUMG

IULI[1-4]  EUMG

IULL[1-4]  EUMG

IURA[1-23] EUMG

IURD[1-23] EUMG

IURE[1-60] EUMG

IURH[1-62] EUMG

IURI[1-22] EUMG

IURL[1-22] EUMG

IUVA[1-13] EUMG

IUVD[1-9] EUMG

IUVE[1-45] EUMG

IUVH[1-34] EUMG

IUVI[1-17] EUMG

IUVL[1-16] EUMG


	10 581
	152 304 931

	Eumetsat HD winds
	IUCN[13-19] EUMS

IUCS[13-18] EUMS

IXCN[13-19] EUMS

IXCS[13-18] EUMS
	348
	3 906 782

	Goes HD winds
	J[A-R]CX[1-91] KNES
	2033
	15 995 910

	Eumetsat radiances
	IURN[65-79] EUMS

URS[65-79] EUMS

IXRN[65-79] EUMS

IXRS[65-79] EUMS
	1 350
	17 899 182

	Jason radiances
	ISZG59  EUSR
	6
	8 322

	GPS surface pressure
	ISXD14 EGRR
	309
	1 414 133

	Tamdar aircraft data
	IUAX03 EGRR
	1724
	809 590

	
	
	
	

	Total
	
	
	1 213 262 324


So the total amount of BUFR/CREX data available on GTS per day is about 1.2 Gb. 

Estimate of amount of MTDCF data on GTS

Category 1.

	Data type
	Single observation size
	Number of obs/day
	Volume in bytes

	Synop
	332
	34000
	11  288 000

	Synop mobile
	332
	few
	

	Pilot
	400
	400
	160 000

	Pilot mobile
	400
	few
	

	Temp
	1500-
	1260
	1 890 000

	Temp mobile
	1500-
	few
	

	Temp drop
	1500-
	few
	

	Climat synop
	
	
	

	Climat temp
	600
	370
	222 000

	AWS
	264-320
	
	


The single observation size takes into account the full template.

Category 2.

	Data type
	Single observation size
	Number of obs/day
	Volume in bytes

	Sarep
	146
	
	

	Satem
	190
	30 047
	5 708 930

	Sarad
	
	
	

	Satob
	
	272 116
	10 918 212


Satob is a multi-subset of compressed  BUFR messages.

Category 3.

	Data type
	Single observation size
	Number of obs/day
	Volume in bytes

	Metar
	178
	42000
	7 476 000

	TAF
	
	
	

	Amdar
	104
	
	2 368 661

	Rofor
	
	
	


Category  4.

	Data type
	Single observation size
	Number of obs/day
	Volume in bytes

	Buoy
	Up to 398
	33195
	5 159 848

	Trackob
	
	
	

	Bathy
	
	few
	

	Tesac
	
	few
	

	Waveob
	
	
	

	Ship
	Up to 332
	7700
	Up to       2 556 400

	Climat ship
	
	
	

	Pilot ship
	400
	few
	

	Temp ship
	1500
	few
	

	Climat temp
	600
	370
	222 000


Conclusion

Although we do not have an example for all standard WMO BUFR observation templates, it is possible to estimate the amount of BUFR data fully migrated to TDCF to about 50-60 Mbytes per day.  That agrees very well with the estimate from 2002 based on ECMWF BUFR data without quality control information included into BUFR templates.

This amount is only a fraction of the BUFR/CREX observations already available on GTS (1.2 Gbytes).  In the next few years the data volume is expecting to increase dramatically. 
















� 13 MTN centres (Algiers, Beijing, Brasilia, Buenos Aires, Cairo, Exeter, Melbourne, Moscow, Offenbach, Prague, Sofia, Tokyo and Toulouse) were using the database procedures for maintaining their own parts of Volume C1.








