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Summary and Purpose of Document
The requirements for a Guide on GRIB Edition 2 have been expressed by the Expert Team on Data Representation and Codes, as well as the Expert Team on Migration to TDCF, and by the last WMO Executive Council has stressed the need of training for GRIB 2.  A general structure of the Guide is proposed and recommendation for a production work by a consultant is suggested. 


________________________________________________________________


ACTION PROPOSED
The meeting is invited to consider and discuss the suggestions made for the structure of the Guide and the production of the Guide, and made any appropriate recommendation.

Appendix:
- Introduction to GRIB EDITION 1 and GRIB EDITION 2.

References:

- Manual on Codes, WMO pub. No 306, Volumes I.1 and I.2.

- Report of ET on DR&C, Toulouse, 23-27 April 2001.

- Report of ET on Migration to TDCF, Geneva, 7-11 May 2001.

- EC LIII report, paragraph 3.20.

DISCUSSION

Background

1.
The Expert Teams on DR&C (Toulouse, 23-27 April 2001) and on Migration to TDCF (Geneva, 7-11 May 2001) have recommended the urgent production by a consultant of a Guide on GRIB Edition 2.  The last Executive Council emphasized the need for training to prepare the NMHSs in time for the use of GRIB Edition 2 (paragraph 3.1.20).  The production of the Guide on GRIB 2 is a fundamental element of training guidance for the NMHSs.  The Guide on GRIB Edition 2, once written, will have to be audited and certified by the ET on DR&C. 

Proposal

2.
The Guide on GRIB Edition 2 could be layered in three parts as for the Guide on BUFR/CREX.  The guide will be prepared to assist experts who wish to understand or use the WMO Code Form FM 92 GRIB Edition 2.  The guide could comprise three layers to accommodate users who require different levels of understanding.

2.1
Layer 1 could be a general description designed for those who need to become familiar with the table/template driven code form but do not need a detailed understanding.  It should introduce the concept of template: "Description of the standardized layout of a set of data entities".  And it should explain how the GRIB Edition 2 layout is structured, and how it can be expanded for new type of grid or parameter to be exchanged.

.

2.2
Layer 2 could focus on the functionality and application of GRIB Edition 2, and could be intended for those who must use software that encodes and/or decodes GRIB Edition 2, in particular those who wants to produce fields in GRIB 2 format with an encoder, but will not actually write the software. or similarly those who will receive fields transmitted in GRIB 2 format but decoded by a GRIB 2 decoder.

2.3
Layer 3 will be intended for those who must actually write GRIB Edition 2 encoding and/or decoding software, although those wishing to study table/template driven code in depth, will find it equally useful.

3.
The production of the Guide is estimated to require five weeks of work.  It is proposed to hire a consultant and the amount of one week should be spent in the WMO Secretariat to collect all necessary material, and clarify and agree on the contents of the Guide.

4.
An attempt to write a general introduction to GRIB codes is given in Appendix.

APPENDIX

INTRODUCTION TO GRIB EDITION 1 and GRIB EDITION 2
History

1. The GRIB code has great advantages in comparison with the traditional alphanumeric codes, like GRID or GRAF.  The main features of GRIB, and in a larger extent for GRIB Edition 2, are self-description, flexibility and expandability, which are fundamental in times of fast scientific and technical evolution.  In addition, GRIB offers condensation (packing).  The alphanumeric codes GRID offered the facility of coding one or two parameters (more in a pre agreed standard format) at one level or between two levels or in a layer.  GRAF was a simplified version of GRID.  GRID allows direct readability but no packing, although compression could be applied to it by usually available commercial packages.  GRIB has been approved for operational use in 1985.  It has been used extensively by Producers of NWP products, and de-facto users of these data like the WAFS products users.  At the request of ICAO, the GRIB Edition 1 has been frozen and cannot be further developed.

Why GRIB Edition 2?

2. GRIB Edition 2 was approved as operational code as from 7 November 2001.  The Edition 2 of GRIB enable the coding of new products, such as the output of ensemble prediction systems, long-range forecasts, climate predictions, ensemble wave forecasts or transport models, which cannot be coded in GRIB Edition 1.  Development is still carried out for the validation of templates for the transmission of cross-sections and Hovmöller type diagrams.  GRIB Edition 2 enables the representation of new products available today and provides easy facilities for expansion and additions.  The structure of the Edition 2 of GRIB is more modular and object oriented than GRIB Edition 1 (GRIB 1).  In that way, future extensions will not upset support software.  Definitions of parameters or attributes are separated in functionality and dimension so that items related to space, time, purpose, production method, etc. are independent (orthogonal), which makes software maintenance easier when descriptions of new products or new parameters are required.  GRIB Edition 2 enables the encoding, among others, of ensemble, probability, and percentile forecasts, forecast errors fields, matrices, satellite image data, radar data, the analysis and forecast of accumulated and averaged parameters, and offers enhanced capability to describe fields involving multiple time periods.

Codes structure

3. In these codes the data are described in the message itself: it is the self-description feature.  There will be a section at the beginning of the report, which defines what data are transmitted in this message.  That section will in fact contain pointers towards elements in predefined and internationally agreed tables (stored in the official WMO Manual on Codes).  Once this section (the Data Description Section) is read, the following part of the message containing the data (the Data Section) can be understood.  Indeed, the characteristics of the parameters to be transmitted must already be defined in the tables of the WMO Manual.  The "pointers" in the Data Description Section are in fact numbers, which correspond to entries in the GRIB tables.

4. The layout of the GRIB Edition 1 and GRIB Edition 2 are the following:

GRIB 1
SECTION 0  Indicator section
SECTION 1  Product definition section  
SECTION 2  (Grid description section) 
SECTION 3  (Bit-map section)
SECTION 4  Binary data section
SECTION 5  7777 (End section)



GRIB 2
SECTION 0     Indicator Section
SECTION 1     Identification Section
SECTION 2     (Local Use Section)
SECTION 3     Grid Definition Section
SECTION 4     Product Definition Section

SECTION 5     Data Representation Section

SECTION 6     (Bit-map Section)

SECTION 7     Binary Data Section

SECTION 8   End Section


5. Sections 0 in GRIB 1 and 0 and 1 in GRIB 2 are short sections, which identify the message.  Section 2 in GRIB 2 is an optional section that can be used to transmit any information or parameters for national purpose.  It is somehow the equivalent of national groups in traditional alphanumeric codes.

6. Section 1 in GRIB 1 defines time or time periods, parameter, level(s) and the grid used.  It can be a pre-defined grid, just referenced by a number.  If the grid is not defined already, the report must contain Section 2 which will define the grid according to predefined templates listed in the WMO Manual (e.g.: Mercator, Polar stereographic,…).  Section 3 contains a “bit” map.  If data is present at this grid point (listed in rows), the corresponding bit is set to 1.  Section 4 starts by the definition of the packing scheme used (e.g. spherical harmonic coefficient, simple packing, complex packing, second order packing).

7. In GRIB 2, Section 3 defines the grid which will be used, however the whole set of sections 3 to 7 can be repeated allowing for different types of grid in the message (same for 2 to 7 if local parameters need to be defined).  Section 4 will define the product (parameter).  Section 5 will define the data representation type (packing scheme used).  Sections 6 and 7 are like 3 and 4 in GRIB 1.  Templates predefined in the Manual enable the accurate definition of grid, products and packing.  A modular hierarchical set of Code tables defined in the Manual and referenced in the templates allow for easy expansion and additions.

8.
In GRIB2, when there is a requirement for transmission of new parameters or new data types, new elements will simply be added to the set of Tables in the Manual (to be agreed by CBS).  Table driven codes can transmit an infinity of information.  There is total flexibility.  Definition of new «codes» as such is no more necessary.  Expansion of tables is sufficient.  Procedures and regulations are fixed.  An edition number is associated for every new layout (not a frequent change).  Edition number of the format (layout of the message) and version number of the tables are transmitted in the message itself (in Indicator and Identification sections) and enable the treatment of old archived data.
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