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Summary and Purpose of Document
This paper summarises the current status of validation of GRIB2 templates, as well as reported or intended uses.  Results of the questionnaire on GRIB2 package(s) submitted last year are also given.

________________________________________________________________

ACTION PROPOSED
The meeting is requested to consider the document, complete and update it as necessary, with a view to build a report about the new code form for the upcoming CBS session in 2002.  Relevant actions to consolidate both status and validation are also needed.

DISCUSSION
1.
Background 
Edition 2 of the GRIB code form, also referred to as “GRIB2”, was approved by CBS-XII session in 2000.  This code was designed to overcome the limitations of GRIB edition 1, both at functional and numerical aspects- such as space left for tables’ extension.  GRIB2 is allowed for operational exchanges over GTS since last November, but with partial validation for some templates.  At half distance between official release and next CBS session, it is time to review both validation and effective use by Members.

2. Status and coordination of validation tests for GRIB2 encoding/decoding

2.1 Within the GRIB2 manual released in 2001, several templates are referred as “not validated”.  This is especially the case for PDT (Product Definition Templates) 4.9 and 4.10 submitted last year by the United States, in order to support hydrological products and/or EPS (Ensemble Prediction System) products, in a time interval (continuous or non-continuous).

2.2 At the timestamp of delivery of the current document, it seems only NWS/MDL has encoded (and decoded) such types of data.  It is expected that other Centres or teams could help to fulfil the validation: for instance ECMWF.  This centre is expected to deliver rainfall probability over GTS, this implies use of PDT 4.9 (in continuous time interval approach).

2.3 Any other information related to progress for other “not validated” templates would be helpful to complete the status: DRT (Data Representation Template) 5.1 and associated DT (Data Template) 7.1.

2.4 Any information as regards GDT (Grid Definition Templates) 3.100/110/120 would also be appreciated.

2.5 Experimental templates are discussed in the following paragraph.

3. Validation of special templates for the transmission in GRIB2 of cross-sections and Hovmöller type diagrams

3.1 Within the GRIB2 manual, several other templates than those mentioned above were referred as “experimental” ones.  These are the tentative templates drafted last year in Toulouse meeting, to assess a requirement made by another group, namely GDT 3.1000/1100/1200, PDT 4.1000/1001/1100/1101.

3.2 There was a challenge with such templates: this was the first attempt to use GRIB to handle gridded data in a non-horizontal geometry.  It was not so easy to build but it was a specification for code form design.

3.3 Assuming no further comment is made on the associated templates, then an urgent validation process between at least two centres should be set up to be able to remove the experimental status, for submission to next CBS.

4. Report on experimental and operational exchanges of fields in GRIB2

4.1 Nearly six months after official code release, it seems no product has been delivered in GRIB2 over GTS yet.

4.2 As a consequence of a decision of its Council, which enhanced the list of NWP products that could be delivered as WMO products, ECMWF is expected to deliver EPS probability forecasts in GRIB edition 2.  This was initially planned for end of 2001/beginning of 2002.

4.3 Within the United States, use of GRIB edition 2 has started in an (internal ?) experimental basis through prototype messages available in a “GRIB2 National Digital Forecast Database”, apparently within AWIPS system.

4.4 GRIB2 is also considered in an “Interactive Forecast Preparation System” for use by NWS field offices in the preparation of local forecast products.  Similarly, it might be used for satellite products broadcast within AWIPS system too.

4.5 US NCDC (National Climatic Data Center) is also considering the use of GRIB2 as archival format.

4.6 NCEP itself has currently no definite plans for use of GRIB2, at least for existing products.

4.7 UKMO has made extensive tests of its own GRIB2 package, but has no plans to use this format before the move of its headquarters from Bracknell to Exeter.

4.8 EUMETSAT will offer GRIB2 as an output format for METEOSAT image data retrievals from its archive in the coming months.  A cloud mask product from MSG (METEOSAT Second Generation, new geostationary satellite to be launched mid-2003) will be delivered in GRIB2 format, through the direct spacecraft dissemination (LRIT).

4.9 Météo France is still willing to deliver pollutant dispersion model output in GRIB2 form.  The project has not yet started due to internal re-organisations as well as evolution of model itself.  Encoding itself should rely upon ECMWF package.  Telecommunication consideration has also to be examined as far as product size is concerned, and also for bulletin heading.

4.10
JMA has made available extensive NWP model output in GRIB edition 1 as WMO essential products last year.  Use of GRIB edition 2 is being considered for distribution of EPS specific products if need for such distribution raises.

4.11
To summarize, many centres have expressed their willingness to use GRIB2 at least for new or future products.  But until now, no concrete work has (or seems to have) led to dissemination of products in this format over GTS.

Just to add a pragmatic remark, there are de facto limitations to GRIB2 products rise.  First of all, installed basis linked to GRIB edition 1 products –encoding/decoding software, shipped into production tasks, as well as visualisation systems- is obviously a limitation to delivery of GRIB edition 2 products.  It should also be mentioned that maximum size of product in bulletin shape might also be a limitation.  File-type dissemination would be more adapted and would enable use of multiple fields per GRIB entity.  Associated gains in headers (or equivalent descriptors) numbers would greatly ease the management of centres involved in the production/dissemination of such products.  Though of course there would be additional challenges at telecom and (pre-)processing systems.

Nevertheless, we should be able to demonstrate with at least a few new products (and their use) the interest of the new format.

5. Results of questionnaire on GRIB2 package

5.1 During last meeting of ET/DR&C, a GRIB2 questionnaire was designed to help validation and with a view to assist migration.  It was distributed by e-mail to representatives of Australia, Canada, DWD, JMA, Météo France, USA, UKMO and ECMWF, and to other potential data producers.  Each centre was expected to give the following information about their use of GRIB2 package(s):

· current status of encoding/decoding

· willingness to participate to final validation tests

· templates intended for use (in the medium term), and estimated target dates associated

· information on programming languages used for package(s) and associated platform(s)/operating system(s)

· information on programming languages supported by application interfaces (APIs)

· willingness to participate to a possible development of a standard API for GRIB 2 software.

5.2 Answers were received in May and June 2001 from Australia, Czech Republic, Météo France (informal); USA (from NWS: NCEP and MDL) and ECMWF

5.3 All answers (but one) mentioned the intention to implement a package (CHMI for decoding only, BoM reserved for encoding).  JMA answer was negative in the context of the questionnaire. NCEP, MDL and ECMWF (we might add JMA and UKMO) referred to their own software; BoM mentioned potential use of either ECMWF or NCEP software, Météo France referred use of ECMWF software (with some contribution about complex packing related templates).

5.4 All templates but 5.1, 5.51 and associated 7.* (nor most recent ones: 3.1xxx/4.1yyy/4.9/4.10) were reported to be supported at NCEP. 

-MDL reported support of GDT 3.(0/10/20/30/90/110/120) and PDT 4.(0/1/2/8/20/30); PDT 4.9 was expected to be supported in July

-ECMWF expected support of GDT 3.(0 to 3, 10/to/30/by/10, 40 to 43, 50 to 53, 90), PDT 4.(0/1/5/7/30), DRT 5.(0/2/3/50/51) and associated DTs.

5.5 NCEP mentioned explicitly its willingness to participate to final validation tests.  This was done in cooperation with ECMWF and MDL, leading to the situation mentioned at chapters 2 and 3 of the current document.

5.6 Programming languages/operating systems mentioned for GRIB2 package itself were FORTRAN90/UNIX for NCEP, FORTRAN77 and C/LINUX and most UNIX dialect/platform combinations for ECMWF (HP-UX, UXP/V for Fujitsu/VPPs, IRIX for SGI, AIX for IBM RS6000 and SP).  BoM was expecting use on HP-UX, from Fortran and possibly C.   Météo France was expecting use on HP-UX, LINUX, Sun/Solaris, Fujitsu/VPP from both Fortran and C.

5.7 Last question was inserted at the request of the Chairman of ET/MTDCF. NCEP, ECMWF, BoM and Météo France reported to be willing to participate in efforts to standardize the API for encoders and decoders.








