Proposal for GRIB edition 3 structure.

	Section 0
	Indicator Section
	· GRIB (constant)
· edition
· length

	Section 1
	Originator Identification Section
	· centre
· project
· local template

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

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

	Section 4
	Vertical coordinate definition section
	· Vertical coordinates Template (defining the vertical level, layer)

	Section 5
	Process definition section
	· Process Template defining EPS, deterministic, multi-model, … (model, configuration, version) (originator if different from message originator)
· Post processing template (clustering, probability, post-processing on the wave frequencies/directions)

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

	Section 7
	Data Representation Section
	· Scanning Template
· Pre-processing Template 
· Data representation Template
· Post-processing Template 

	Section 8
	Bitmap section
	· Binary bitmap

	Section 9
	Data Section
	· Binary data

	Section 10
	End Section
	



The philosophy behind the new proposed structure is to improve the organisation of the message trying to group the properties defining time, space, process (forecast or observation), property, and data in different sections. An important principle followed in the design is to include templates in each section to provide the fundamental flexibility mechanism needed to extend the format without making changes in the structure. The main characteristics of the proposed structure are listed below highlighting the problems addressed.
1. Discipline to be defined at a later stage in the message
The discipline is not any more defined in section 0, it is moved to section 6 “Property definition section” for the following reasons:
a. Defining the discipline at the beginning of the message prevents the coding of fields from different disciplines in the same message.
b. Discipline is part of the definition of the physical parameter and should be logically linked to it in the “Property definition section”. 
2. Originator Identification Section
This section should define uniquely the originator of the message. In principle one unique identifier as defined in Common Code Table C-1 should be enough, there are only two exceptions:
a. There is the need to identify if the message is generated in the context of an international project like COSMO, HIRLAM and TIGGE.  
b. The centre is not listed in table C-1 and is considered a sub-centre of a listed centre.
We suggest that a new item project of type code table is used in this section to allow the identification of the international project. We also propose the introduction of a local template to address the issues of local information, including the sub-centre definition. 
3. Time definition section.
Time definition is very complex and should be defined in appropriate templates. At the moment in GRIB 2 there is an excessive flexibility present in the definition of a series of time interval and statistics which is necessary only in very few cases and represents an unacceptable burden in the majority of the situations. We need a simple template for instantaneous fields, a template for single time interval fields and different templates for more complex situations regarding averages on several intervals or special time sampling. With a “Time definition section” will be possible to define a “time grid” in the same way as we define a “spatial grid”, allowing all the possible combinations of space/time scanning. Details of this feature are explained in the corresponding paragraph. This is addressing the strange situation of edition 2 in which the “time series” is defined as a Grid Definition Section template.
4. Horizontal grid definition.
The horizontal grid definition is very similar to the Grid definition section. The only reason for the change in the name is to enforce the meaning of horizontal grid as a more general 3 or 4 dimensional grid can be defined with the proposed structure. 
5. Vertical coordinate definition
The vertical coordinate definition is contained in a section and is separated from the parameter definition because it is independent from the definition of the parameter to be observed or forecast. The templates in this section shall allow the definition of level, layers and complex vertical coordinate in which a list of parameters is sometime needed. The list of parameters which is included at the end of Product Definition Section in edition 2 will be moved to this section and included only in the relevant template. Templates defining a “vertical grid” in the same sense as the “time grid” are possible and defined better in the paragraph on space/time scanning.  
6. Process definition section
The process is producing the data. It can be an observation or a forecast. In the case of observation the characteristics of the instrument are defined in the template, in the case of a forecast the complex characteristics of the forecasting system are defined in the proper template. In this section two different templates are included to define the Process producing the data and eventually a Post-processing of the data.  We can describe a probability forecast as a post-processing of an Ensemble Prediction System or a Multi-model system which are described in the Process template.
7. Property definition section
The property is the parameter in most of the cases, and it is defined as discipline, category and number in the same way as in edition 2, but in some situations more information is needed to define the property. Sometime we need to say “of what”, because it is ambiguous. If we say temperature at 850 hPa, we implicitly mean “temperature of the air”. This has to be explicitly stated when the property is related to a chemical component or an aerosol. We need to say concentration or flux of Carbon Dioxide, otherwise the Property is not properly defined. To avoid ambiguity it is proposed to have an extra item in the Property definition section always stating the object of the property also in those cases in which it is obvious. In this section it should be possible to define complex properties like the partitioning in the wave and the physical and optical properties of chemicals and aerosols.
8. None of the sections can be repeated, none of the sections is optional.
Repeated sections violate the principle of separation of data and metadata. Indeed if we allow repetition of section we end up having a mix of data and metadata sections which is making difficult for a software to read only the metadata as needed when we parse a large message, containing hundred or thousand of fields, to list the content without accessing the data or to build an index to access the data in a random way. In the proposed structure multi-field messages are still allowed, but they are the result of combination of space/time grid templates. It could also be evaluated the possibility to define a series style template for Process and Property to allow multi-fields not only in space/time regime, but also in terms of process/property. In this case the space/time scanning could be extended to be space/time/process/property scanning. There isn’t any need of optional sections with the proposed structure.
9. Time space scanning
Scanning defines the relation between the n-D grid described in the metadata and the data values stored in the data section. If in the Time section we have defined a series of time instants and we have a horizontal grid and a vertical grid defined in the appropriate sections, we can make the assumption that the 4-D grid is obtained by Cartesian product of the component space/time grids. In this case we need to know the order of scanning of the space/time variables to map the space/time coordinates to the data points in the data section. This is defined in the scanning template. We can actually define more complex space/time entities by allowing composition grids as opposed to the Cartesian grids. We can have a horizontal grid composed with a time grid, in which case the points in the horizontal grid will be characterised by being observations at different times defined in the time grid. 

