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[bookmark: _GoBack]Needs of the satellite data community in the context of the CF Conventions
The CF Conventions are widely acknowledged as an excellent community standard enabling the use of netCDF to unambiguously describe data products. They are of particular interest to producers and consumers of satellite data due to the excellent software support for CF-netCDF and the fact that users from other scientific domains and research fields are likely to be familiar using this format. In many instances, data encoded in netCDF that is compliant with the CF Conventions “just works” in a variety of software systems.
Because the CF Conventions have been developed, as the name implies, primarily for use in encoding data related to climate and weather forecasts, the standard does not completely align with the needs of the satellite data community. The following sections describe the needs of the satellite data community in the context of the CF Conventions, organized by type of need. Many of these needs can be satisfied by collaborating with the CF Community in order to clarify or extend the Conventions, as may be appropriate in each individual case. Other needs are only tangentially connected to the CF Community as such but are of interest in this context nonetheless.
Needs of the satellite data community that are currently not fulfilled by the CF Conventions
Use of netCDF-4 features
Several features of netCDF-4 that have great utility for the satellite community are not yet supported by the CF Conventions. These include:
a. The use of Groups to organize data hierarchically
b. New data types that were previously not available in netCDF-3
c. User-defined types
Progress has been made on the encoding of data in netCDF-4 Groups (a) by the adoption of a corresponding proposal [1] for the next version of the CF Conventions (v1.8).
The capabilities required to support the use of new data types that are available in netCDF-4 (b) are provided by the CF Conventions to a certain extent by its capabilities of implementing flag and code tables. However, netCDF-4 makes it possible to do this in a more straightforward fashion and it would be advantageous to be able to use these capabilities in netCDF data that follows the CF Conventions. A proposal currently is in preparation for submission to the CF Community [5] but is not yet ready for formal deliberation.
User-defined types (c) are less straightforward than the atomic data types implemented natively by netCDF-4. Their use should be approached with caution. While it is acknowledged that some data producers within the satellite community would be interested in using user-defined types, any specification of their use should be conservative enough to prevent the proliferation of encoding styles that are opaque to users.
Encoding style
Some styles of encoding data are not currently covered by the CF Conventions but would be of use to the satellite data community:
a. Encoding data in the viewing geometry of observing platforms
b. Providing projections rather than explicit coordinates for all points in a data product
Data encoded in satellite viewing geometry (a), also referred to as swath geometries, has been proposed to the CF Community [4]. The proposal in question was endorsed by CGMS Working Group I: Satellite systems and operations at CGMS-47 [6]. Thorough discussion at the 2019 CF Community Workshop showed general approval for the proposal but it still remains to be finalized [7].
A current requirement in the CF Conventions to provide latitude and longitude coordinates for all variables can make remote sensing data products prohibitively large. Encoding variables while providing projection information that makes it possible to reconstruct the geolocation of every data point (b) would greatly reduce data storage and transmission costs. A proposal to make this possible in CF-compliant data [3] has been accepted by the CF Community and will become binding in the next version of the CF Conventions (v1.8).
Community resources
Several points of clarification would be of use to data producers – and consumers – within the satellite data community. The questions include:
· Does the use of features provided by the netCDF format that are not described by the CF Conventions make a product non-compliant, or does it simply mean that parts of the product may not be interpretable for software that is “CF-aware”?
· Several compliance tools exist on the Internet to check if a product is compliant with the CF Conventions. Will these be maintained in the future? Who will be responsible for them?
· The CF Conventions are published at irregular intervals. When a feature has been accepted for publishing in the next version of the Conventions, when can users expect for that version to be “officially” frozen and published?
· How can the CF Conventions be combined with the use of other standards? For example, it may be in the interests of certain communities to make a domain-specific vocabulary, e.g. because the vocabulary of interest to them is too specific for the CF Standard Names table. Are there good examples of this?
The issues listed above are not exclusively under the purview of the CF Community and some of them may need to be addressed elsewhere as the satellite data community gains experience in the use of the CF Conventions operationally.
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Recommended Text 
The use of the CF Conventions for operational purposes by the satellite data community would have many advantages. However, the Conventions were not developed with this community as a primary user in mind, and therefore several issues stand in the way of a full alignment of the needs of satellite users with the capabilities offered by the CF Conventions.
Progress has been made in recent years to converge both the CF Conventions to accommodate the needs of satellite users, as well as to align the practices of data producers with the CF Conventions. Generally the CF Community has been receptive to efforts from the satellite community to extend the Conventions so that the necessary use cases are fulfilled.
Much remains to be done in order to allow the satellite data community to make full use of the CF Conventions. Some of this will require collaboration with the CF Community, and some of the work will likely be done in the frame of other initiatives, e.g. internally or in multilateral cooperation. Recent experience shows that this is achievable, although time must be invested in order to make all changes such that the CF Conventions evolve so that they remain cohesive and straightforward. 
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