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[bookmark: _Toc447288925]1 Introduction
1.1 [bookmark: _Toc447288926]Purpose of the Document
The purpose of the document is to provide an overview of the GCMD controlled keywords, the procedure for recommending additions, modifications, and/or deprecations to the controlled keywords, and the process by which the user community will be informed of changes. This document highlights the transparent governance by outlining the community review process for all of the keywords.
1.2 [bookmark: _Toc447288927]Benefits of Controlled Keywords
Controlled keywords are a hierarchical set of controlled Earth Science vocabularies that help ensure Earth science data and services are described in a consistent and comprehensive manner and allow for the precise searching of collection-level metadata and subsequent retrieval of data and services. NASA’s Earth Observing System Data and Information System (EOSDIS) and the Earth science community utilize controlled keywords. The Common Metadata Repository (CMR) plays a key role in the search and discovery process, as well as the use of metadata. Because complete, accurate, and rich metadata require the use of controlled keywords, the GCMD science coordinators, in conjunction with the Earth science community, developed the controlled keywords and integrated them into the search interface (GCMD portals and the Earthdata Search Client) to assist in discovery. Established over twenty years ago, these controlled keywords maintain their relevance by continuing to be refined and expanded based on the governance processes, keyword best practices, and requirements described in this document. As the CMR matures and the GCMD controlled keywords evolve, they will continue to be an important and integral part of search and discovery of Earth science data and services.
[bookmark: _Toc447288928]1.3 Community Use of Controlled Keywords
Numerous U.S. and International agencies, Research Universities, and Scientific Institutions use the GCMD controlled keywords as an authoritative vocabulary/taxonomy/thesaurus to describe Earth Science data, services, and visualizations. These organizations also use the keywords to create ontologies for the semantic web and search and access Earth Science data within online metadata catalogues. 
[bookmark: h.ms6i2o1d4hve][bookmark: _Toc447288929]1.4 Scope of the Document
The scope of this document includes the governance and community review process of the keywords and a high-level introduction to the keywords. This document is not intended to provide extensive detail of all internal review processes, specific keyword release schedules/timelines, associated software, or how the keywords are implemented into software. This information is available else ware on the Earthdata wiki and will be made available in the section 4 of this document. 
[bookmark: h.coyuvul4ebpd]
[bookmark: h.2hnf75biyil9][bookmark: _Toc447288930]2 Controlled Keyword Governance
[bookmark: h.1ueyyo8sikr5][bookmark: _Toc447288931]2.1 Roles and Responsibilities
[image: C:\Users\tstevens\Desktop\Roles  - New Page.png]














Figure 1: Roles and Responsibilities



User Community
· Who: Individuals or organizations that use the GCMD controlled keywords for search, discovery, and/or access of metadata. 
· [bookmark: h.imby7lj9xnlr]Role: Integrate controlled keywords into their own systems, and who may suggest keyword additions, modifications, or deprecations. 

Metadata Providers
· Who: Individuals or organizations that contribute metadata authored using the controlled keywords to their Earth science data products
· Role:  Suggest keyword additions, modifications, or deprecations.
[bookmark: h.ynocfm70iyfb] 
GCMD Science Coordinators
· Who: GCMD personnel with science metadata expertise who review/coordinate recommendations for keyword additions, modifications, or deprecations from the user community and metadata providers; and develop new and updated controlled keywords based on the best practices and requirements listed below. 
· Role: Periodically review the existing controlled keywords and prioritize keyword releases based on input from users, metadata providers, and the ESDIS Standards Office (ESO). 



ESDIS Standards Office
· Who: Assists the ESDIS Project in formulating standards policy for NASA Earth Science Data Systems (ESDS), coordinates standards activities within ESDIS, and provides technical expertise and assistance to standards related tasks. 
· Role: Facilitates the community review of the keywords and makes the final approval of the keywords based on the feedback received from the community reviews.  

[bookmark: _Toc447288932]2.2 Impact Assessment for the Proposed Keyword Changes
An impact assessment is essential to understand how a proposed change will affect metadata authors and providers. The impact assessment will:
· identify the proposed change as an addition or modification,
· quantify the number of metadata records affected by a change,
· identify the providers affected by a change,
· determine which, if any, granule metadata records are affected by a change,
· describe the impact a proposed change will have on the metadata records and/or providers, and
· [bookmark: _GoBack]identify if a proposed change has an adverse effect on metadata records and/or providers.
[bookmark: _Toc447288933]2.3 Process Steps 
The user community, metadata providers, science coordinators, and/or NASA can initiate requests for additions, modifications, and deprecations to the controlled keywords using the process listed below.

 
1. The requestor provides a request to add, modify, or deprecate a keyword.  For new keyword requests, submitters should first review the controlled keyword requirements/guidelines, confirm the proposed keyword meets all requirements, verify that the keyword does NOT already exist, and include a definition of the proposed keyword.
2. The GCMD science coordinators log and triage the request based on the keyword best practices/requirements/guidelines and conduct a keyword impact assessment.
3. The request is then refined, fast-tracked for implementation, or sent to the ESO for a community review by subject matter experts (SME’s). The decision on how to proceed will be based on the impact of the changes. 
4. The GCMD science coordinators will notify the requestor of the approval status once the  change has been accepted. 
5. The GCMD science coordinators will notify all affected metadata authors of changes to their metadata records.
6. The GCMD science coordinators will make the keyword change in the keyword management system (KMS).
7. The GCMD science coordinators will publish a keyword release announcement.
[image: C:\Users\tstevens\Desktop\New Keyword Process - Keyword Process (Copy) (Copy).jpeg]Figure 2: Process Steps Workflow



[bookmark: h.xo9dtlcm9a78][bookmark: _Toc447288934]2.4 Controlled Keyword Best Practices
A set of controlled keyword best practices are a governance criteria used when determining what constitutes a well-curated keyword list. Below is a list of best practices.

· Keywords should be applicable to an established science discipline and practical to a broad range of users and metadata providers.
· Keywords should be composed of conventional terminology that is functional and understandable by the international community. 
· Keywords should not overlap with keywords that already exists.
· Keywords that are frequently searched in free-text, but not part of the existing controlled keywords are candidates for inclusion into the controlled keywords.
· Keywords that are commonly populated in the Detailed Variables and Ancillary Keywords will be considered for inclusion into the controlled keywords (ex: the Detailed Variables and Ancillary Keywords can be moved into one of the existing Variable Levels).
· Keywords should only be considered if applicable to existing or forthcoming Earth science data/metadata (ex: new project, instrument, mission, or collaboration).
· Keywords will be periodically analyzed for relevancy and be updated or deprecated as needed.

[bookmark: _Toc447288935]2.5 Controlled Keyword Releases
Additions, modifications, and/or deprecations to Earth Science and Earth Science Services controlled keywords will be periodically released. The release frequency will depend of the number and complexity of the keyword changes requested. Ancillary keywords will be released on an as-needed basis. 

Major updates to keyword topics will get a new first-tier version number (ex: 8.0). Minor updates to topics, terms, and variables will get a new second-tier version number (ex: 8.1).  Updates to ancillary keywords will not get a new version number, but the revision date will be updated (ex: 8.1, Revision: 2016-02-18).

[bookmark: _Toc447288936]2.6 Posting of Document and Reports
To be as transparent as possible in the keyword review process and ensure that the user community has access to documents that are produced, all keyword reviews, recommendation reports, keyword change reports, and keyword release announcements will be posted online.  

[bookmark: _Toc447288937]2.7 How to Cite the Controlled Keywords
A citation should be referenced when using the GCMD controlled keywords in scientific literature, websites, software tools, etc. See http://gcmd.nasa.gov/learn/keyword_list.html for the citation text.

[bookmark: _Toc447288938]2.8 Accessing the Controlled Keywords
The Keyword Management System (KMS) provides access to the controlled keywords and associated definitions via:
· http://gcmdservices.gsfc.nasa.gov/static/kms/ - GCMD Keyword Directory
· http://gcmdservices.gsfc.nasa.gov/kms/capabilities  -  Dynamic RESTful Service 

Instructions on how to use the KMS can be found via
· [bookmark: h.d8auocg8ve3m][bookmark: h.yspx5abwilqa][bookmark: h.7ie3k1yh7zcj]http://gcmd.nasa.gov/Connect/docs/mws/MetadataWebServiceAPI.pdf 

[bookmark: _Toc447288939]3 Controlled Keyword Background
There are twelve sets of controlled keywords managed by the GCMD science coordinators. These include:

1. Earth Science Keywords 
2. Earth Science Services Keywords
3. Data Centers 
4. Projects
5. Instrument/Sensors 
6. Platforms/Sources
7. Locations 
8. Horizontal Data Resolution 
9. Vertical Data Resolution
10. Temporal Data Resolution 
11. URL Content Types
12. [bookmark: h.92j0gbaxz3vn]Chronostratigraphic Units

[bookmark: _Toc447288940]3.1 Earth Science Keywords Structure
The Earth Science Keywords have a 6-level keyword structure with the option for a seventh uncontrolled field. Category and Topic define how the controlled keywords are organized and what Earth science discipline the keyword is associated with in the hierarchy. The Term and Variables define the subject area, measured variables/parameters, and the hierarchical-type relationship for the subject area.  
 
    	Keyword Level    	Example
    	Category    	            Earth Science
    	Topic    		Atmosphere
    	Term    		Weather Events
    	Variable Level 1	Subtropical Cyclones
    	Variable Level 2	Subtropical Depression
    	Variable Level 3	Subtropical Depression Track
    	Detailed Variable	(Uncontrolled Keyword)

[bookmark: h.5gzq122pcpis][bookmark: _Toc447288941]3.2 Earth Science Services Keywords Structure
The Earth Science Services Keywords have a 4-level keyword structure with the option for a fifth uncontrolled field. Category and Topic define how the controlled keywords are organized and what Earth Science Services discipline the keyword is associated with in the hierarchy. The Term and Variable define the subject area, the type of software/service being described, and the hierarchical-type relationship for the subject area.
 
Keyword Level        	Example
Service Category	Earth Science Services
Service Topic		Data Analysis and Visualization
Service Term		Geographic Information Systems
Service Variable 	Web-Based Geographic Information Systems
Detailed Variable	(Uncontrolled Keyword)

[bookmark: h.vdjvs1w7xnul][bookmark: _Toc447288942]3.3 Data Center Keywords Structure
The Data Center keywords have a short name – long name structure and define the data center, organization, or institution responsible for distributing the data. 

Keyword Level        	Example
Short Name		LP DAAC
Long Name		Land Processes Distributed Active Archive Center
 	
[bookmark: _Toc447288943]3.4 Project Keyword Structure
The Project keywords have a short name – long name structure and define the name of the scientific program, field campaign, or project from which the data were collected.

Keyword Level         	Example
Short Name	            ESIP
Long Name		Earth Science Information Partner

[bookmark: _Toc447288944]3.5 Instrument/Sensors Keyword Structure
The Instrument/Sensor keywords have a short name – long name structure and define the name of the instrument used to acquire the data. 

Keyword Level         	Example
Short Name	            MODIS
Long Name		Moderate-Resolution Imaging Spectroradiometer



[bookmark: _Toc447288945]3.6 Platform/Sources Keyword Structure
The Platform/Source keywords have a short name – long name structure and define the name of the platform used to acquire the data. 

Keyword Level         	Example
Short Name	            AQUA
Long Name		Earth Observing System, AQUA

[bookmark: _Toc447288946]3.7 Locations Keyword Structure
The Location keyword have a 5-level keyword structure with the option for a sixth uncontrolled field and define the name of a place on Earth, a location within the Earth, a vertical location, or a location outside of Earth.
	
          Keyword Level    	Example
          Location Category	Continent	
          Location Type		North America
          Location Subregion 1	United States of America
          Location Subregion 2	Maryland
          Location Subregion 3	Baltimore
          Detailed Location	(Uncontrolled Keyword)


[bookmark: _Toc447288947]3.8 Horizontal Data Resolution Keyword Structure
The Horizontal Data Resolution keywords have a range structure and define the horizontal resolution of the data. 

Keyword Level    	Example
         Resolution 	                 1 km - < 10 km


[bookmark: _Toc447288948]3.9 Vertical Data Resolution Keyword Structure
  The Vertical Data Resolution keywords have a range structure and define the vertical resolution of the data. 

Keyword Level    	Example
   Resolution 	                 1 meter - < 10 meters



[bookmark: _Toc447288949]3.10 Temporal Data Resolution Keyword Structure
The Temporal Data Resolution keywords have a range structure and define the temporal resolution of the data. 

Keyword Level    	Example
         Resolution 	                 1 minute - < 1 hour


[bookmark: _Toc447288950]3.11 URL Content Types Keyword Structure
The URL Content Type keywords have a type-subtype structure and define the type of URL being referenced. 

Keyword Level    	Example
   Type 	                 Get Data
   Sub-Type		  Earthdata Search

[bookmark: _Toc447288951]3.12 Chronostratigraphic Units Types Keyword Structure
The Chronostratigraphic keywords have a 5-level keyword structure and define the geologic time of the data. 

Keyword Level    	Example
         Eon 	                 Phanerozoic 
         Era			Cenozoic 
         Period			Neogene
         Epoch			Miocene
         Stage			Tortonian

[bookmark: h.y87bit76rzwd][bookmark: h.g1sto99281pr]

[bookmark: h.bnoth4uzgwk0][bookmark: h.p31atvn9g94][bookmark: _Toc447288952]4.0 Requirements and Guidelines for Controlled Keywords 
[bookmark: h.8cut429y9i45]The keyword requirements and guidelines are used when considering additions, revisions, and/or deprecations to the controlled keywords. 

[bookmark: h.ibpdnh8gurww][bookmark: _Toc447288953]4.1 Earth Science and Earth Science Services Keyword Requirements and Guidelines

Requirements: (define more, point online source, how they are sorted)
1. All chosen topics, terms, and variables, at any level within the hierarchy, must be distinctive - minimizing overlap as much as possible. This will ensure a concise keyword list.
2. Keywords must be parallel in scope at any level of the hierarchy.
· Ex: a broad and narrow keyword should not be included within any one level of the hierarchy.
3. Terms must be prefixed with TOPIC level modifiers, if they do not "stand alone" well. This will ensure the term is clear to the user. 
· Ex: Under “Atmosphere” topic, use “Atmospheric Winds” instead of “Winds” as the term. 
4. Terms/Variables are pluralized when singular vs. plural is in question.
5. Count nouns (entities that can be counted) answering the question "How many?" are plural. 
· Ex: chemical reactions, penguins, ecosystems. Note: exceptions to this rule exist on a discipline-specific basis.
6. Noncount nouns (entities that can’t be counted) answering the question "How much?” are singular. 
· Ex: ice, heat, snow, water, digestion are singular.
7. "Data center-specific" or other “user specific” pre- or suffixed variables must be added as a detailed variable— as the broad user community may not understand these variables.
· Ex: CLIMATE_Total-Precipitable-Water.
8. Chemical symbols are to be used at Variable_Level2 or Variable_Level3 or as detailed variables. They are too specific to be used at the topic, term, or Variable_Level1 level.
9. Keywords in the hierarchy should be logically/semantically correct. 
10. Keywords are to use English words. When the English word has an alternate British spelling, the American spelling is used.
· Ex: Sulfur


Guidelines:
1. Variables should be prefixed with TERM level modifiers - which are suggested to identify variables that do not "stand alone" well. 
· Ex: a generic variable such as “motion” should not be used if a more accurate and descriptive variable like “sea ice motion” can be specified).  Note:  With few exceptions, variables should not generally be prefixed with TOPIC level modifiers.
2. Statistical modifiers should be used at Variable_Level2 or Variable_Level3 or captured as detailed variables. They are too specific to be used at the topic, term, or Variable_Level1 level.
· Ex: mean stream discharge.
3. Extended modifiers should be reserved for Variable_Level2, Variable_Level3, or captured in the uncontrolled (detailed variable) keyword list. They are too specific to be used at the topic, term, or Variable_Level1 level.
· Ex: “Integrated Precipitable Water Vapor” or "Intercepted Photosynthetically Active Radiation”.
4. Overly complex modifiers or internal organization prefixes should be avoided in the variable list.
· Ex:"Langley_8_year_SRB_SW_Radiation". This would be appropriate only at the uncontrolled detailed variable list.
5. If a generic VARIABLE has been used to describe a set of measured variables, a repetitive generic term should NOT be used at the same level of the variable list.
· Ex: variable = water vapor; do not use “humidity” at the same level. 
6. When multiple expressions for the same variable exist, the variable level    should indicate these as "xxx Expressions," signifying that the expressions following can be used interchangeably with appropriate conversions.
· Ex: Values that can be converted from one expression to another:  “absolute humidity,” “specific humidity,” “relative humidity,” “vapor pressure,” and “mixing ratio” should be listed at the variable level below the common identifier “Water Vapor Expressions”.
7. Duplicate variables should be avoided if one serves as an understatement or surrogate for another.
· Ex: soil moisture vs. soil water content.
8. Variable descriptors that add only vague information should be avoided. 
· Ex: “lower troposphere” - how low is low?
9. If the science community uses terms interchangeably, the more commonly used variable in the field should be employed.
· Ex: Planetary Boundary Layer (PBL) or Atmospheric Boundary Layer (ABL) should be used in place of "peplosphere" - which should be reserved for the Detailed Variable level. 
10. Modifiers that only describe the spatial domain should generally be reserved for Variable_Level2 or Variable_Level3.
· Ex: Variable = Heat Flux; Variable Level 2 or 3 = Global Heat Flux).
11. Keywords should not be associated with "value judgments".
· Ex: Air Quality should be used as opposed to "Pollution".
12. Any slash (/) contained in a keyword must be structured so that each side of the slashed word(s) can stand alone for searching purposes.  
· Ex: 
· Use: Atmosphere > Atmospheric Radiation > Optical Depth/Optical Thickness
· Do Not Use: Atmosphere > Atmospheric Radiation > Optical Depth/Thickness






[bookmark: h.n70msgj9z6h0][bookmark: _Toc447288954]4.2 Keyword Requirements and Guidelines for Other Keyword Types 


Requirements:
1. A unique short name must be provided (note: a Long Name is recommended). The exception is for ancillary keywords that do not have the short name/long name structure but use the more structured hierarchy (ex: Location keywords).

Guidelines for Naming Conventions:
1. While not required, a review of the Ancillary Keywords naming convention by the science coordinators is recommended to ensure consistency among keyword types. 
2. Ancillary Keywords should use the following naming convention:  
· Short name = abbreviated version of the keyword – (ex:  MODIS).      
· Long name = standard name of the keyword
i. Ex:  Moderate Resolution Imaging Spectroradiometer - aka, MODIS.
3. Data Center keywords should follow the recommended naming convention used by the data center.
4. Data centers, which are part of a larger organization, may have a compound short name comprised of the organization short name and the data center short name.
· Ex: INPE/DAE/FISAT.
5. Location keywords should follow a standard gazetteer or location name standard.  
· Ex: ISO 3166.
6. Instrument and Platform keywords should follow the recommended naming convention used by the associated instrument teams; and if they are part of a series, should be broken out into multiple keywords
· Ex: Platform: Landsat-1, Landsat-2. Instrument: SIR-A, SIR-B.
7. Project keywords should follow the recommended naming convention used by the data center and/or the project team; and if they are part of a series, should be broken out into multiple projects.
· Ex:  ACE-1, ACE-2.
8. Other ancillary keyword types should follow the existing naming convention.
· Ex: URL Content Types, Data Resolution 

[bookmark: h.obg30e5f0zei]
[bookmark: h.en5l4t43n9uq][bookmark: _Toc447288955]5 References
[bookmark: h.6ffeqj2j0d8a][bookmark: _Toc447288956]5.1 Contact Information 
For additional information, questions, or concerns regarding the controlled keywords, email ‘support@earthdata.nasa.gov’.

[bookmark: h.bl9iij7bd4ei][bookmark: _Toc447288957]5.2 Other Relevant Links
· List of GCMD Controlled Keywords: http://gcmd.nasa.gov/learn/keyword_list
· Organizations Using GCMD Controlled Keywords: http://gcmd.nasa.gov/learn/keywords 
· Keyword Management Service (KMS): http://gcmdservices.gsfc.nasa.gov/kms/
· Earth Science Keyword Structure: http://gcmd.nasa.gov/add/difguide/parameters 
· Earth Sciences Service Keyword Structure: http://gcmd.nasa.gov/add/serfguide/service_parameters 
· Ancillary Keyword Structure: http://gcmd.nasa.gov/add/ancillaryguide/  
· Common Metadata Repository (CMR): https://earthdata.nasa.gov/cmr
· Earthdata Website: https://earthdata.nasa.gov/ 
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