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[bookmark: h.v98gamzezfjs]Introduction
[bookmark: h.ifoyv1pbfu0w]Background
NASA has a tremendous quantity of data currently available, and both the total quantity (currently over 7.5 PB) and the number of datasets (currently over 7,000)  have been growing.  As part of the ongoing efforts to improve discoverability, accessibility and usability of that data, this working group was formed under the NASA Earth Science Data Systems Working Groups (ESDSWG) to analyze current practices and make recommendations concerning the “landing pages” for datasets.
[bookmark: h.382a66rx4l12]EOSDIS and the EOSDIS Core System (ECS) Data Model

While some NASA EOSDIS DAACs have transitioned away from the EOSDIS Core System (ECS), the fundamental data model[footnoteRef:1] underlying that system is still widely adopted and this report will refer to concepts described within that model.  Data are organized into collections of like granules.  Those collections are organized by their Earth Science Data Type (ESDT).  Periodic reprocessings can produce new versions, with a distinct collection identifier. Within the NASA EOSDIS, data producers coordinate with their assigned DAACs to organize mission data and decide on the appropriate versioning scheme.  In general, data that are sufficiently different that their use should consider that difference, they should be organized into separate collections. [1:  https://earthdata.nasa.gov/esdswg/standards-process-spg/heritage-standards/eosdis-core-system-data-model
] 

[bookmark: h.xqtetgfcjeka]Datasets
“Datasets” (or as some prefer “Data sets”) are simply data that are organized and described by their creator and distributor.  Building on the ECS Data Model summarized above, we can think of a dataset as the combination of an ESDT and a collection version.  This means, for example, that the “MODIS Land Surface Reflection, collection 5” and the “MODIS Land Surface Reflection, collection 6” are distinct datasets.
[bookmark: h.croq1v4giuzb]Identifiers
Identifiers are used for referring to datasets.   Some important characteristics of good identifiers are that they are persistent, resolvable and citable.  

Following guidance of the ESDIS project and NASA HQ, we are recommending that Digital Object Identifiers[footnoteRef:2] (DOIs) be assigned for each dataset distributed by a DAAC.  Prior to completion of that project, we acknowledge that many datasets will not yet have assigned DOIs, but in general the concept of a dataset landing page is still useful and most of these recommendations are not contingent on assignment of that DOI.   Some DAACs have other identifiers that can serve a similar purpose. [2:  https://earthdata.nasa.gov/wiki/main/index.php/Digital_Object_Identifiers_(DOIs)_for_EOSDIS] 

[bookmark: h.e58z7mvlq9jf]Landing Pages
When a dataset identifier is resolved it will lead to a web page, (the “landing page”) representing that dataset.
[bookmark: h.e5gj35uaiyq4]Scope
This working group analyzed current practices on the descriptions of datasets on the landing pages, and is describing in this report some recommendations for improving the consistency and usefulness of those landing pages.  The intent of this report is not to change the unique and valuable flavor of the different DAACs, but to share experiences and propagate best practices to improve the quality of all of them.
[bookmark: h.hd2uxosvzf2f]Use Cases
[bookmark: h.gu45yxnqwib0]Cited Dataset
When a scientist uses a NASA dataset in their research, they are encouraged to properly cite[footnoteRef:3] that dataset with a resolvable identifier that will lead back directly to the individual dataset.  That identifier could be a DOI, or it could be something else like a handle or URI. A reader of that research who is interested (more specific?) in accessing and examining that dataset will use the identifier in the citation to navigate to the DAAC landing page for that dataset. Note that following this use case, the user will not be navigating from the DAAC home page or searching through other mechanisms.  The first page they see from the DAAC will be that dataset landing page. [3:  http://commons.esipfed.org/node/308] 

[bookmark: h.8gaylqj6hxas]Discovery-oriented Dataset Documentation
The NASA Earth Science Data System Working Group on User Needs has identified dataset documentation in support of discovery to be a significant need among the user community. Users are looking for dataset level documentation to help make their data selection decisions, and particularly comparative decisions (e.g., which dataset for which need). 
Thus the user scenario is to drill down in a dataset listing in a search tool to see detailed documentation about that dataset, including sample images, information about or leading to the algorithm used to make it, and what measurements / parameters / variables are included in the dataset. 
A refinement on this scenario is to drill down on two datasets to determine which is better for a given use:  in this the user should be able to compare, at least visually (e.g., with two windows) specific sections in the documentation for two datasets.
[bookmark: h.vbkjbt1o6gs0]Provenance/Traceability
A user would like to determine how the dataset was created, what other datasets contributed to the dataset, which algorithms were used to transform it, etc.

[bookmark: h.qp41jk5cwfae]Provenance/Reproducibility
An even stronger form of the previous provenance use case, a user would like to replicate the process of creation of some or all of the data in a dataset, potentially changing the software to analyze the effects of those changes on the dataset.  In addition to the basic provenance information, they need access to the specific versions of software used to process the data, and sufficient information about the computing environment to replicate the process.
[bookmark: h.4euf58qgf7xs]Provenance/Auditing
In addition to the provenance information for basic traceability or reproducibility, additional information can contribute to the credibility of the resulting data by documenting the “chain of evidence” that led to the production and distribution of a particular dataset.  As an example of this, the EPA has used scientific research to justify regulations to manage the environmental impact of certain pollutants.  A major manufacturer questions the research and sues the EPA to overturn the regulations.  An analysis of the research discovers a citation to a dataset distributed by an EOS DAAC.  Lawyers from both sides in the case investigate the production of the dataset.  Which initial measurements from which satellites were used?  What is the theoretical basis for the algorithm used to create the dataset?  How was the ATBD reviewed?  When was the dataset created?  Under what circumstances was it produced? How was the dataset verified and validated? 

[bookmark: h.27gvzhhs6kd3]Search Engine Optimization (SEO)

Search engines typically discover information to return in their search results by crawling available web sites.  Historically this was limited to simply indexing plain text keywords on each page, but this is now often augmented with structuring information such as “rich snippets” or Resource Description Framework (RDF), a markup describing the information on the page more precisely.  One method of such markup relevant for datasets is schema.org.  Pages with such markup are both more likely to find relevant information, and more likely to be higher in the resulting search results.  Search engines also use cross linkages between sites when determining site rankings, DOI landing pages provide the opportunity to increase the cross links that exist for a given dataset/collection.

Dataset Applications

Use DOI landing page to go from one article that citing the dataset to other articles that have used and cited it.  Enhance discovery of applications that make use of the same dataset through the landing page.
[bookmark: h.v3vu5xfjytp9]Recommended Practices
1.0 Datasets
1.1 Each Dataset  (ESDT+Collection/Version+unique format) should be distinguished with a unique DOI.

2.0 Identifiers	Comment by rdowns: Identifiers, such as ORCID, also might be considered as an option to capture identifying information for the individuals or organizations that created the dataset.
2.1 Each dataset should be registered with GCMD where it will be assigned a unique Entry ID.
2.2 Each dataset should be assigned a unique DOI.  This could be a legacy organizational DOI, or a NASA/EOS DOI.
2.3 The DOI should resolve to a unique landing page for each dataset.

3.0 Versioning
3.1 When multiple versions (collections) of data are available, each version should reference and link to the latest version.
3.2 Even when it is not feasible to retain the data from an older version, the landing page, including metadata and provenance information sufficient to reproduce the data if needed, should be retained.

4.0 Landing Page Information
Each dataset landing page should have these fields available either directly on the page resolved by the dataset identifier, or easily available from that page (e.g. through a tab or pop up)	Comment by Amanda Leon: Perhaps it would be clearer to separate sections for the metadata/information contained on the landing page vs. that which is linked from the landing page
4.1 A link to the ISO 19115-2 metadata associated with the dataset when it exists.	Comment by Curt Tilmes: Should this be ISO 191115-2? What about DIF?	Comment by Curt Tilmes: New datasets should get ISO metadata files.  What about legacy datasets?	Comment by Curt Tilmes: Casual users want a decent landing page, but are probably not users of the more detailed ISO metadata.	Comment by Curt Tilmes: If there is an ISO metadata file, there should be a link to it, but perhaps we should not recommend that they all should have ISO metadata.	Comment by Tyler Stevens: if providers are mandated to have a DIF, it should also be linked from the landing page
4.2 DAAC specific identifier for the dataset.
4.3 Long Name - 1 line description of the dataset
4.4 Collection/Version information (including links to the landing pages of other versions of the dataset)
4.5 Description of the dataset - A few paragraphs describing the dataset, needs to include the following:
4.5a Information on the format of the dataset (link to the DOI landing pages for any alternate format versions that exist)
4.5b Information on the resolution of the data (time, spatial extent, pixel size, etc.)
4.5c Information on the platform/sensor when applicable
4.6 Citation information - How should the data be referenced from a publication?
4.7 Link to download the data
4.8 Link to any papers published on the algorithms used to produce the dataset.
4.9 Links to papers that have been published using the data, providing examples of how others have used the dataset and providing context for the dataset.

5.0 Provenance information

6.0 schema.org dataset markup	Comment by Tyler Stevens: a schema.org markup is currently being tested on a sub-set of the GCMD metadata records. After a 3-month period, we will provide the results

