GCMD/CMR Keyword Community Guide Document
Introduction
Controlled keyword vocabularies ensure that metadata is described in a consistent manner which permits the precise searching of metadata records and subsequent retrieval of data and services. Numerous U.S. and International agencies, Research Universities, and Scientific Institutions use controlled Global Change Master Directory (GCMD) keywords as an authoritative Vocabulary/Taxonomy/Thesaurus to describe Earth Science data, services, and visualizations; to search and access Earth Science data within a metadata catalogue and/or website; and to create ontologies for the semantic web. As such, retaining quality and stability in the search and discovery process is of utmost importance.  This is accomplished through the application of keyword list curation in order to ensure mutually exclusive and parallel keyword lists.
This document describes the GCMD keyword structure, keyword rules, the procedure for recommending additions, modifications, and/or deprecations to the keywords, and the process by which the user community will be informed of such changes.
Keyword Categories and Structure
The controlled keywords are classified into one of 3 categories:  

· Earth Science Keywords - Describe the dataset (ex: Atmospheric Temperature)
· Data Services Keywords - Describe services and tools (ex: Validation Tool)
· Ancillary Keywords  - Describe background information relevant to the dataset (ex: Satellite that Provided the Data) 

Divided among the three keyword categories are twelve sets of controlled keywords managed by the GCMD. These include Earth Science Keywords, Data Services Keywords, and 10 sets of Ancillary Keywords (Data Centers, Locations, Instrument/Sensors, Platforms/Sources, Projects, Visualization Type, Analysis Type, Chronostratigraphic Units, Resolution Ranges, and Related URL Types).  

The Earth Science Keywords use a 6-level keyword structure with the option for a seventh uncontrolled field.

        Syntax                       Example
        Category                   Earth Science
[bookmark: _GoBack]        Topic                         Human Dimensions
        Term                         Natural Hazards
        Variable Level 1       Wildfires
        Variable Level 2       Wildfire Suppression
        Variable Level 3       Wildland Wildfire Suppression
        Detailed Variable     (Uncontrolled Keyword)
The Data Services Keywords use a 4-level keyword structure with the option for a fifth uncontrolled field.

Syntax                          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) 

The Ancillary Keywords have different structures depending on the type of keyword. Most follow the short name > long name structure, while others follow a structured hierarchy.

         Syntax                             Example
         Short Name                     MODIS
         Long Name                     Moderate-Resolution Imaging Spectroradiometer

         Syntax                             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) 

Keyword Rules  
The keyword rules are the established guidelines for periodically modifying the keywords to assist the user in locating Earth Science data and/or data services. The keyword rules are subdivided into two categories:  Earth Science/Data Service Keyword Rules and Ancillary Keyword Rules.
Earth Science and Data Service Keyword Rules (for modifying Topics, Terms, and Variables):
Requirements:
· All chosen topics, terms, and variables, at any level within the taxonomy, must be mutually exclusive - minimizing overlap as much as possible.
· Keywords must be parallel at any level of the taxonomy - (ex: a broad and narrow keyword should not be included within any one level of the taxonomy).
· Terms may be prefixed with TOPIC level modifiers, if they do not "stand alone" well - (ex: Under “Atmosphere” topic, use “Atmospheric Winds” instead of “Winds” as the term).
· Terms/Variables are pluralized when singular vs. plural is in question.
· 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.
· Noncount nouns (entities that can’t be counted) answering the question "How much?” - (ex: ice, heat, snow, water, digestion) are singular.
· "Data center-specific" or other “user specific” pre- or suffixed variables must be added as a detailed variable - (ex: CLIMATE_Total-Precipitable-Water).
· Chemical symbols are to be used at Variable_Level2 or Variable_Level3 or as detailed variables.
Recommendations:
· 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.
· Statistical modifiers should be used at Variable_Level2 or Variable_Level3 or captured as detailed variables - (ex: mean stream discharge).
· Extended modifiers should be reserved for Variable_Level2 or Variable_Level3 or captured in the uncontrolled (detailed variable) keyword list – (ex: “Integrated Precipitable Water Vapor” or "Intercepted Photosynthetically Active Radiation”).
· 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.
· If a generic VARIABLE has been used to describe a contingent of 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).   
· 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 which 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”).
· Duplicate variables should be avoided if one serves as a euphemism or surrogate for another - (ex: sea ice stage development vs. sea ice form).
· Variable descriptors that add only vague information should be avoided - (ex: “lower troposphere” - how low is low?).  
· 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).
· 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).
· Keywords should not be associated with "value judgments" - (ex: Air Quality should be used as opposed to "Pollution").
· Any slash (/) containing keywords must be structured so that each side of the slashed word(s) can stand alone for searching purposes.  For example:
· Use: Atmosphere > Atmospheric Radiation > Optical Depth/Optical Thickness
· Do Not Use: Atmosphere > Atmospheric Radiation > Optical Depth/Thickness

 Ancillary Keyword Rules
 Requirements:
· A short name must be assigned (note: a Long Name is recommended).
· A unique short name within the keyword lists (data centers, locations, instruments/sensors, platforms/sources, projects, etc.).
  Recommendations:
While not required, a review of the Ancillary Keywords naming convention is recommended to ensure consistency among keyword types. Ancillary Keywords should use the following naming convention:  

· Short name = abbreviated version of the keyword – (ex:  MODIS).           
Long name = standard name of the keyword – (ex:  Moderate Resolution Imaging Spectroradiometer - aka, MODIS).
· Data Center keywords should follow the recommended naming convention used by the data center.
· 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).
· Location keywords should follow a standard gazetteer or location name standard - (ex: ISO 3166).
· 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).
· 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).
· Other ancillary keyword types should follow the existing naming convention used. (See the existing keyword lists for more details).




Process for Requesting Additions, Modifications, and/or Deprecations to Earth Science, Data Services, and Ancillary Keywords
Requests for additions, modifications, and deprecations to the keywords can be initiated by the science community and/or the CMR team using the procedure listed below.

1. Submitters provide a request to ‘support@earthdata.nasa.gov’ to add, modify, or deprecate a keyword. Note:  For new keyword requests, submitters must first review the keyword rules (above), confirm the proposed keyword meets all required rules, verify that the keyword suggestion does NOT already exist, and include a complete definition of the keyword being proposed.
2. After internal review, if the new keyword(s), suggested modification(s), or deprecation(s) is accepted, the submitter will be offered the option of accepting or withdrawing their suggestion.
3. Once implementation is agreed upon, the authors of all affected metadata will be notified to assert that the keyword change is acceptable. Note: If the metadata authors choose to hold a copy of the modified metadata at their local site, the revised descriptions should be retrieved from the CMR database so that additional changes made locally can be made to the revised records.
4. After the change is implemented by the GCMD/CMR team, an announcement is made to the user community.
Additional Information
Downloading Existing Keywords
The Keyword Management System (KMS) provides access to the GCMD controlled keyword vocabulary via: 
· http://gcmdservices.gsfc.nasa.gov/static/kms/ - High Speed Access (No Authentication Required)
· http://gcmdservices.gsfc.nasa.gov/kms/capabilities?format=html -  Dynamic RESTful Service (Authentication Required)
· Access is obtained by opening an account at the following link: https://urs.earthdata.nasa.gov/profile 

Citing Keywords
The following citation should be referenced when using the GCMD keywords:
Olsen, L.M., G. Major, K. Shein, J. Scialdone, S. Ritz, T. Stevens, M. Morahan, A. Aleman, R. Vogel, S. Leicester, H. Weir, M. Meaux, S. Grebas, C. Solomon, M. Holland, T. Northcutt, R. A. Restrepo, R. Bilodeau, 2013. NASA/Global Change Master Directory (GCMD) Earth Science Keywords. Version 8.0.0.0.0

Contact Information
For additional information, questions, or concerns regarding keywords, email ‘support@earthdata.nasa.gov’.
