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A Proposal for Refined GHRSST GDS 2.0 

Satellite Level Definitions and Naming Convention
Following extensive email discussions and talks held during the GHRSST-8 meeting, a proposal is given below for how GHRSST should refine its level definitions and naming conventions.  File content and metadata conventions for the GDS 2.0 will be considered separately.
GHRSST L2, L3, and L4 File Level Definitions

The current GHRSST level definitions follow those of NASA and are found in Table 2.2.1 if the existing GDS v1.5:

Table 2.2.1 Definition of satellite data processing levels.

	Level
	Abbreviation
	Description

	Level 0
	L0
	Unprocessed instrument and payload data at full resolution.

	Level 1A
	L1A
	Reconstructed unprocessed instrument data at full resolution, time referenced, and annotated with ancillary information, including radiometric and geometric calibration coefficients and geo-referencing parameters, computed and appended, but not applied, to the Level 0 data.

	Level 1B
	L1B
	Level 1A data that have been processed to sensor units.

	Level 2
	L2
	Geophysical variables derived from Level 1 source data at the same resolution and location as the Level 1 data i.e., satellite projection with geographic information.

	Level 3
	L3
	Level 2 variables mapped on uniform space-time grid scales.

	Level 4
	L4
	Results from analyses of lower level data (e.g., variables derived from multiple measurements). E.g., SST data sets generated from multiple source satellite data using optimal interpolation.


These conform to the standard NASA definitions, and more or less follow common usage trends as well.  Following the above definitions strictly, however, would lead to some discrepancies between conforming to the definitions and common usage.  For example, AVHRR Pathfinder involves mapping to a space-time grid (Level 3), but also involves the combination of multiple measurements from overlapping orbits, which could be construed as Level 4 (variables derived from multiple measurements).  Common usage however refers to Pathfinder as Level 3.  The key issue is in the fact that no type of gap filling or interpolation is performed, and that while multiple observations are being combined there are no values created to fill in gaps.  Using this consideration, along with the “P” concept from GHRSST requirements for uncertainty estimates and ancillary data, the following definitions are proposed:

Table 2.2.1 GHRSST definitions of satellite data processing levels.

	Level
	Short Form
	Description

	Level 0
	L0
	Unprocessed instrument and payload data at full resolution.  The GHRSST project does not make recommendation regarding formats or content for these level data.

	Level 1A
	L1A
	Reconstructed unprocessed instrument data at full resolution, time referenced, and annotated with ancillary information, including radiometric and geometric calibration coefficients and geo-referencing parameters, computed and appended, but not applied, to the Level 0 data. The GHRSST project does not make recommendation regarding formats or content for these level data.

	Level 1B
	L1B
	Level 1A data that have been processed to sensor units. The GHRSST project does not make recommendation regarding formats or content for these level data, though is separately considering this issue.

	Level 2 

Pre-processed
	L2_GHRSST
	Geophysical variables derived from Level 1 source data at the same resolution and location as the Level 1 data, typically in a satellite projection with geographic information (although some data providers currently create L2 data on what is effectively a uniform grid. Examples include the existing SEVIRI L2P and the TMI and AMSRE variants known as L2P_GRIDDED).  These data form the fundamental basis for higher-level derived GHRSST products and include, importantly, extensive ancillary data and uncertainty estimates.  

	Level 3 

Pre-processed
	L3_GHRSST
	Level 2 variables mapped on a defined grid with reduced GHRSST requirements for ancillary data. Uncertainty estimates are still mandatory. The reduced requirements for ancillary data distinguish L3_GHRSST products from L2_GHRSST (and existing L2P_GRIDDED) data.  An underlying L2_GHRSST product set is required for any L3_GHRSST product.  The L3_GHRSST products include un-collated data that represent a simple remapping of L2_GHRSST data granules to a space grid without combining any observations from overlapping orbits, collated data that combine observations from a single instrument into a space-time grid, and multi-sensor super-collated data that combine observations from a multiple instruments into a space-time grid.  Note that L3_GHRSST products do not use analysis or interpolation procedures to fill in missing data gaps.

	Level 4
	L4_GHRSST
	Data sets created from the analysis of lower level data that result in gridded, gap-free products.  SST data sets generated from multiple source satellite data using optimal interpolation are an example of L4_GHRSST products.


The sometimes-subtle distinction between L2 and L3 processing levels within the GHRSST project is clarified using not just the usual space, time, or space-time binning characteristics but also the varying requirement for ancillary data. Within GHRSST, L2_GHRSST (including the existing L2P_GRIDDED) requires the full set of extensive ancillary data such as winds, times of observation, and aerosol information.  These L2_GHRSST files form the basis of all higher-level products and are often the best level for data assimilation, so the requirement for extensive ancillary data or “dynamic flags” as they are sometimes known is important.   Higher-level L3_GHRSST products, however, are often intended for general use or created for input to Level 4 analysis systems so the requirement for extensive ancillary data is reduced.  In all cases, bias and standard deviation uncertainty estimates are still required.

The distinction between L3_GHRSST and L4_GHRSST data is made primarily on whether or not any gap-filling techniques are employed, not on whether data from multiple instruments are used or not.  If no gap filling procedures such as optimal interpolation are used then the product remains a L3_GHRSST product.  If gap filling is used, then the resulting gap-free data are considered L4_GHRSST.

GHRSST L2, L3, and L4 File Naming Conventions

Striving to achieve a more flexible naming convention that maintains consistency across data processing levels and better serves user needs, the GDS 2.0 will use a single form for all GHRSST files:
<Date Valid>-<RDAC>-L<X><OPTIONALCODE>_GHRSST-<Product Type>-<Identifying Code>-<Additional Segregator>-v<GDS Version>-fv<File Version>.nc

The variable components within braces ( “< >”) are defined in Table 1 below.

Table 1. GDS 2.0 File naming convention components

	Name
	Definition
	Description

	<Date Valid>
	YYYYMMDD
	Refers to the identifying date for this particular data set

	<RDAC>
	The RDAC where the file was created
	Processing centre code, defined in a GDS Appendix 

	<X>
	GHRSST Data Processing Level (X = 2, 3, or 4)
	Refers to the data processing level, defined at the beginning of this proposal.

	<OPTIONALCODE>
	An optional, single-character 
	An optional one character long code. For example, if set to “P” for a Level 2 file, the name would now contain “L2P_GHRSST” instead of simply “L2_GHRSST”

	<Product Type>
	The type of SST data included in the file.
	Conforms to the GHRSST definitions for SST, for example: SST1m, SSTfnd, SSTsubskin, SSTblend, SSTskin 

	<Identifying Code>
	A unique code identifying the SST product set.  
	The unique “name” (within an RDAC) of the product line.  (L2_GHRSST examples: AVHRR18_G, AMSRE; L3_GHRSST examples: NAR_AVHRR_METOP_A, GLOB_AVHRR_METOP_A; and L4_GHRSST examples: OSTIA, AVHRR_OI (note, underscores are used, not dashes)

	<Additional Segregator>
	Free text to distinguish between files with the same <Identifying Code> 
	This text is used since the other codes are often insufficient to uniquely identify a file.  For example, in L2_GHRSST or L3_GHRSST (uncollated) products this is often the original file name or processing algorithm (note, underscores are used, not dashes).

	<GDS Version>
	nn.n 
	Version number of the GDS used to process the data file 

	<FileVersion>
	xx.x
	Version number for this file
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