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	granule

The smallest aggregation of data independently managed (i.e., described, inventoried, retrievable.) Granules can be managed as logical granules and/or physical granules.

These are metadata elements that describe a single instance of a data product. Values of granule metadata apply to all of the data in that one granule. Typical metadata in this category describe spatial and temporal extent of the data as well as the quality and lineage of the data.

Source: http://edhs1.gsfc.nasa.gov/waisdata/docsw/pdf/tp1520303.pdf 



EOSDIS generates, archives, and distributes massive amounts of Earth Science data via its DAACs. Reliable, consistent and high-quality metadata is essential to enable useful cataloging of this data.

To increase the level of quality and consistency among its metadata holdings, EOSDIS has developed a model for various metadata concepts that it archives and maintains. This model aims to document vital elements that may be represented across various metadata formats and standards and unify them through core fields useful for data discovery and service invocations. This unified model, aptly named the Unified Metadata Model (UMM), has been developed as part of the EOSDIS Metadata Architecture Studies (MAS I and II) conducted between 2012 and 2013.

The UMM will be used by the Common Metadata Repository (CMR) and will drive search and retrieval of metadata cataloged within that system.

This document is intended to serve as a reference model for geographic metadata for individual granules that are part of a larger data collection. This model breaks down granules into elements closely aligned and directly applicable to ISO 19115-2[footnoteRef:1] Geographic information Metadata schema. As part of the larger Unified Metadata Model, this reference model is referred to as the UMM-G, where ‘G’ indicates that this is the granule model. [1:  For current documentation of the ISO 19115 metadata standard, please refer to the following link: http://www.iso.org/iso/home/store/catalogue_ics/catalogue_detail_ics.htm?csnumber=53798 ] 


The ISO 191115-2 mapping paths and snippets used in this document are derived from the NASA Best Practices ISO translation from ECHO to 19115-2. This translation[footnoteRef:2] is the results of efforts of the group assembled for the Metadata Evolution for NASA Data Systems (MENDS)[footnoteRef:3]. [2:  This translation can be found at https://cdn.earthdata.nasa.gov/iso/resources/transforms/ ]  [3:  More translation on the efforts of the MENDS group and NASA Best Practices for ISO metadata: https://wiki.earthdata.nasa.gov/display/MEN/MENDS+Home (URS login required)] 


[bookmark: _Toc276285058]Feedback
Questions, comments and recommendations on this model should be directed to support@earthdata.nasa.gov 
[bookmark: _Toc276285059]Metadata Concept Relationships and Related Documentation
Any individual instance of a granule governed by the UMM-G is related to a single parent collection governed by the UMM-C. Also, as shown in Figure 1 below, each granule has an instance of a “meta-metadata”, which has its own model, the UMM-M. Both the UMM-C and the UMM-M are documented separately.

[image: ]
Figure 1: UMM-G Relationships


Additionally, this model and related documentation will be governed by the UMM Lifecycle, documented separately.

[bookmark: _Toc276285060]Document Conventions

UML diagrams and element lists are provided for each subcomponent of the model. The [R] after a field name indicates that the field is required.

Each section of this document describes an element of the model and includes the following components:

· Section Number and Element Name: Provides a unique key within this document for this element and identifies the element name
· Element Hierarchy: Gives the element context within the larger model by providing lineage of the element from the root of the model.
· Path Mapping: Gives an XPath[footnoteRef:4] for this element in both ISO 19115-2 and ECHO metadata XML representations. This can be seen as the “crosswalk” for this element. [4:  XPath is a language for addressing parts of an XML document, designed for use with XSLT. For more information: http://www.w3.org/TR/xpath/ ] 

· Description: Provides background information on the intention of the element and how it should be used. Any notes about the current usage of this element are documented here as well as any recommendations for usage or unresolved issues.
· Cardinality: Indicates the expectation of counts for this element, summarized in the following table:

	Value
	Description

	1
	Exactly one of this element is required

	0..1
	Optionally, one of this element may be present

	0..*
	Optionally, many of this element may be present

	1..*
	At least one of this element is required, many may be present



· Relationships: Establishes a relationship between this model field and any other metadata concepts.
· Tags: Provides related keywords associated with this element. There are specific valid values for tags and an appendix to this document contains valid values and a brief description of their meanings.
· Examples: XML snippets from both ISO 19115-2 and ECHO data formats documenting sample values for the element. Whenever possible, a URL to the specific granule used for the metadata snippet is provided. All samples were developed using version 1.27 of the file ECHOtoISO.xsl Current versions of this transformation can be found at https://cdn.earthdata.nasa.gov/iso/resources/transforms/ 

Some elements are marked via tags as ‘Required (with Option)’. These fields are similar to the xml scheme <choice>[footnoteRef:5] element: one of the options is required, but there is a choice in which option is utilized. For more information about the various tags used throughout this document, refer to Appendix B: Tags Glossary of this document. [5:  http://www.w3schools.com/schema/el_choice.asp ] 

[bookmark: h.xyy8lpoabjiu]
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[bookmark: h.7qchtq9lrof5]Figure 2: Overall Granule Model
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Figure 3: Metadata Information 
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Model Hierarchy
MI_Metadata
	└── Granule Universal Identifier

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:fileIdentifier/gco:CharacterString  
(prefix: ‘gov.nasa.echo:’ )

	ECHO
	/Granule/GranuleUR



Description
The Universal Reference ID of the granule referred by the data provider. This ID is unique per data provider. The provider (or submitter) of the metadata may not be the producer of the data.

In the MENDS translation example, note the prefixed  ‘gov.nasa.echo:’ value to allow for reverse translation.

Note: There may be an issue with this identifier as it might not be universal: GranuleUR is not guaranteed unique across all of ECHO, just within a single provider. Adding the gov.nasa.echo: prefix would not make this a universal identifier.
Cardinality
1

Tags
Required, Keyword Search, Parameter Search, Multiple ISO Mappings
Examples
ECHO
	<GranuleUR>AIRX3ST8.005:AIRS.2005.07.07.L3.RetStd008.v5.0.14.0.G07248163722.hdf</GranuleUR>



ISO 19115-2
	<gmd:fileIdentifier>
<gco:CharacterString>gov.nasa.echo:AIRX3ST8.005:AIRS.2005.07.07.L3.RetStd008.v5.0.14.0.G07248163722.hdf</gco:CharacterString>
</gmd:fileIdentifier>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G183456396-GSFCS4PA


[bookmark: _Toc276285064]Data Identification
[image: ]
Figure 4: Data Identification
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Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── CI_Citation
			└── CI_Date
				└── CI_DateTypeCode
					└── Last Update

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:citation/gmd:CI_Citation/gmd:date/gmd:CI_Date/gmd:date/gco:DateTime 

with 

CI_DateTypeCode[@codeListValue="revision"]

	ECHO
	/Granule/LastUpdate



Description
This attribute is the date/time the data provider last updated the granule information in the data provider's database

Cardinality
1

Tags
Required, Parameter Search
Examples
ECHO
	<LastUpdate>2007-08-05T05:42:56.000Z</LastUpdate>



ISO 19115-2
	<gmd:date>
  <gmd:CI_Date>
     <gmd:date>
        <gco:DateTime>2007-08-05T05:42:56.000Z</gco:DateTime>
     </gmd:date>
     <gmd:dateType>
        <gmd:CI_DateTypeCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#CI_DateTypeCode"
                             codeListValue="revision">revision</gmd:CI_DateTypeCode>
     </gmd:dateType>
  </gmd:CI_Date>
</gmd:date>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G183451293-GSFCS4PA
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Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── CI_Citation
			└── CI_Date
				└── CI_DateTypeCode
					└── Insert Time

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:citation/gmd:CI_Citation/gmd:date/gmd:CI_Date/gmd:date/gco:DateTime 

with 

CI_DateTypeCode[@codeListValue="creation"]

	ECHO
	/Granule/InsertTime



Description
This attribute is the date/time this granule entered the data archive's database.

Cardinality
1

Tags
Required, Parameter Search
Examples
ECHO
	<InsertTime>2014-04-11T03:29:29.000Z</InsertTime>



ISO 19115-2
	<gmd:date>
  <gmd:CI_Date>
     <gmd:date>
        <gco:DateTime>2014-04-11T03:29:29.000Z</gco:DateTime>
     </gmd:date>
     <gmd:dateType>
        <gmd:CI_DateTypeCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#CI_DateTypeCode"
                             codeListValue="creation">creation</gmd:CI_DateTypeCode>
     </gmd:dateType>
  </gmd:CI_Date>
</gmd:date>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G7106212-LARC_ASDC

[bookmark: _Toc276285067]Universal Reference Identifier

Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── CI_Citation
			└── MD_Identifier
				└── Universal Reference Identifier

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:citation/gmd:CI_Citation/gmd:identifier/gmd:MD_Identifier/gmd:code/gco:CharacterString 

	ECHO
	/Granule/GranuleUR



Description
The Universal Reference (UR) ID of the granule referred to by the data provider. This ID is unique per data provider.

Cardinality
1

Tags
Required, Keyword Search, Parameter Search
Examples
ECHO
	<GranuleUR>AIRHBRAD.005:AIRS.2002.05.25.060.L1B.HSB_Rad.v5.0.0.0.G07278181905.hdf</GranuleUR>



ISO 19115-2
	<gmd:identifier>
  <gmd:MD_Identifier>
     <gmd:code>
        <gco:CharacterString>AIRHBRAD.005:AIRS.2002.05.25.060.L1B.HSB_Rad.v5.0.0.0.G07278181905.hdf</gco:CharacterString>
     </gmd:code>
  </gmd:MD_Identifier>
</gmd:identifier>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G191267498-GSFCS4PA

[bookmark: _Toc276285068]Producer Identifier

Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── CI_Citation
			└── MD_Identifier
				└── Producer Identifier

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:citation/gmd:CI_Citation/gmd:identifier/gmd:MD_Identifier/gmd:code/gco:CharacterString 

	ECHO
	/Granule/DataGranule/ProducerGranuleId



Description
Unique identifier assigned to a granule by the data creator

Cardinality
0..1

Tags
Optional, Keyword Search, Parameter Search
Examples
ECHO
	<ProducerGranuleId>AIRS.2002.08.31.100.L1B.AIRS_QaSub.v5.0.0.0.G07071151057.hdf</ProducerGranuleId>



ISO 19115-2
	<gmd:identifier>
  <gmd:MD_Identifier>
     <gmd:code>
        <gco:CharacterString>AIRS.2002.08.31.100.L1B.AIRS_QaSub.v5.0.0.0.G07071151057.hdf</gco:CharacterString>
     </gmd:code>
     <gmd:description>
        <gco:CharacterString>ProducerGranuleId</gco:CharacterString>
     </gmd:description>
  </gmd:MD_Identifier>
</gmd:identifier>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G185415387-GSFCS4PA

[bookmark: _Toc276285069]Local Version Identifier

Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── CI_Citation
			└── MD_Identifier
				└── Local Version Identifier

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:citation/gmd:CI_Citation/gmd:identifier/gmd:MD_Identifier/gmd:code/gco:CharacterString 

	ECHO
	/Granule/DataGranule/LocalVersionId



Description
PGE-defined granule version as assigned by the data creator. See note for more information

Note: This field is used inconsistently within ECHO. Some providers use this for more granule-specific lineage information. Usage needs to be normalized.
Cardinality
0..1

Tags
Optional, Deprecate, Normalize
Examples
ECHO
	<LocalVersionId>1</LocalVersionId>



ISO 19115-2
	<gmd:identifier>
  <gmd:MD_Identifier>
     <gmd:code>
        <gco:CharacterString>1</gco:CharacterString>
     </gmd:code>
     <gmd:description>
        <gco:CharacterString>LocalVersionId</gco:CharacterString>
     </gmd:description>
  </gmd:MD_Identifier>
</gmd:identifier>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G202006-PODAAC

[bookmark: _Toc276285070]Reprocessing Plan Note

Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── MD_MaintenanceInformation
			└── Reprocessing Plan Note

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:resourceMaintenance/gmd:MD_MaintenanceInformation/gmd:maintenanceNote/gco:CharacterString 

	ECHO
	/Granule/DataGranule/ReprocessingPlanned



Description
Note stating what reprocessing may be performed on this granule.

Cardinality
0..1

Tags
Optional, Deprecate
Examples
ECHO
	<ReprocessingPlanned>further update is anticipated</ReprocessingPlanned>



ISO 19115-2
	<gmd:resourceMaintenance>
  <gmd:MD_MaintenanceInformation>
     <gmd:maintenanceAndUpdateFrequency gco:nilReason="missing"/>
     <gmd:maintenanceNote>
        <gco:CharacterString>further update is anticipated</gco:CharacterString>
     </gmd:maintenanceNote>
  </gmd:MD_MaintenanceInformation>
</gmd:resourceMaintenance>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G29633887-LPDAAC_ECS

[bookmark: _Toc276285071]Browse Graphic

Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── MD_BrowseGraphic
			└── Browse Graphic

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:graphicOverview/gmd:MD_BrowseGraphic

(format: {Description} File Size: {FileSize}

with MimeType

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:graphicOverview/gmd:MD_BrowseGraphic/gmd:fileType/gco:CharacterString

	ECHO
	/Granule/AssociatedBrowseImageUrls/ProviderBrowseUrl/Description

/Granule/AssociatedBrowseImageUrls/ProviderBrowseUrl/FileSize 

/Granule/AssociatedBrowseImageUrls/ProviderBrowseUrl/MimeType 



Description
The list of browse image urls and descriptions associated with this granule. In the future this may be deprecated in favor of visualization metadata linkage. 

In ISO 19115-2 the URL is included as an attribute and the description and file size are descriptive elements. The mime type for the browse graphic is included under a file type element.

Note: No Examples Found in Sample Data, snippets taken from constructed data
Cardinality
0..*

Tags
Optional, Link
Examples
ECHO
	<AssociatedBrowseImageUrls>
  <ProviderBrowseUrl>
    <URL>/*/AssociatedBrowseImageUrls[1]/ProviderBrowseUrl[1]/URL[1]</URL>
    <FileSize>/*/AssociatedBrowseImageUrls[1]/ProviderBrowseUrl[1]/FileSize[1]</FileSize>
    <Description>/*/AssociatedBrowseImageUrls[1]/ProviderBrowseUrl[1]/Description</Description>
    <MimeType>/*/AssociatedBrowseImageUrls[1]/ProviderBrowseUrl[1]/MimeType[1]</MimeType>
  </ProviderBrowseUrl>
</AssociatedBrowseImageUrls>



ISO 19115-2
	<gmd:graphicOverview>
  <gmd:MD_BrowseGraphic>
     <gmd:fileName>
        <gmx:FileName src="/*/AssociatedBrowseImageUrls[1]/ProviderBrowseUrl[1]/URL[1]"/>
     </gmd:fileName>
     <gmd:fileDescription>
        <gco:CharacterString>/*/AssociatedBrowseImageUrls[1]/ProviderBrowseUrl[1]/Description File Size: /*/AssociatedBrowseImageUrls[1]/ProviderBrowseUrl[1]/FileSize[1]</gco:CharacterString>
     </gmd:fileDescription>
     <gmd:fileType>
        <gco:CharacterString>/*/AssociatedBrowseImageUrls[1]/ProviderBrowseUrl[1]/MimeType[1]</gco:CharacterString>
     </gmd:fileType>
  </gmd:MD_BrowseGraphic>
</gmd:graphicOverview>
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Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── MD_Format
			└── Data Format

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:resourceFormat/gmd:MD_Format/gmd:name/gco:CharacterString 

	ECHO
	/Granule/DataFormat



Description
This attribute contains the file format of the raw data (such as HDF) for this granule

Cardinality
0..*

Tags
Optional, Controlled Vocabulary, Normalize, Multiple ISO Mappings
Examples
ECHO
	<DataFormat>HDF-EOS</DataFormat>



ISO 19115-2
	<gmd:resourceFormat>
  <gmd:MD_Format>
     <gmd:name>
        <gco:CharacterString>HDF-EOS</gco:CharacterString>
     </gmd:name>
     <gmd:version gco:nilReason="unknown"/>
  </gmd:MD_Format>
</gmd:resourceFormat>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G187566584-GSFCS4PA
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Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── MD_Keywords
			└── Additional Attributes - Descriptive Keywords

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:descriptiveKeywords/gmd:MD_Keywords/gmd:keyword/gco:CharacterString

	ECHO
	/Granule/AdditionalAttributes/AdditionalAttribute/Name: /Granule/AdditionalAttributes/AdditionalAttribute/Values/Value



Description
This entity stores the product specific attributes that are descriptive in nature. For more information on how attributes are mapped, please refer to the additional attributes appendix to this document.

Cardinality
0..*

Relationships
This field is validated against the parent collection field ProductSpecificAttribute of the UMM-C to ensure that it contains an attribute of the same name.

Tags
Optional, Keyword Search, Parameter Search, Validated
Examples
ECHO
	<AdditionalAttribute>
    <Name>ASCENDING_DESCENDING</Name>
    <Values>
        <Value>ASCENDING</Value>
    </Values>
</AdditionalAttribute>



ISO 19115-2
	<gmd:descriptiveKeywords>
  <gmd:MD_Keywords>
     <gmd:keyword>
        <gco:CharacterString>ASCENDING_DESCENDING: ASCENDING</gco:CharacterString>
     </gmd:keyword>
     <gmd:thesaurusName>
        <gmd:CI_Citation>
           <gmd:title>
              <gco:CharacterString>NASA ECHO Additional Attributes as descriptiveKeywords</gco:CharacterString>
           </gmd:title>
           <gmd:date gco:nilReason="inapplicable"/>
        </gmd:CI_Citation>
     </gmd:thesaurusName>
  </gmd:MD_Keywords>
</gmd:descriptiveKeywords>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G186486537-ASF
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Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── MD_Keywords
			└── Spatial Locality

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:descriptiveKeywords/gmd:MD_Keywords/gmd:keyword/gco:CharacterString 

with

MD_KeywordTypeCode[@codeListValue="place"]

	ECHO
	 /Granule/Spatial/GranuleLocality/LocalityValue



Description
This field needs additional guidance and clarification as to usage. Typical Values are
'Global'
'Limb'
'Land'

Cardinality
0..*

Tags
Optional, Keyword Search, Deprecate, Normalize
Examples
ECHO
	<LocalityValue>Limb</LocalityValue>



ISO 19115-2
	<gmd:descriptiveKeywords>
  <gmd:MD_Keywords>
     <gmd:keyword>
        <gco:CharacterString>Limb</gco:CharacterString>
     </gmd:keyword>
     <gmd:type>
        <gmd:MD_KeywordTypeCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#MD_KeywordTypeCode"
                                codeListValue="place">place</gmd:MD_KeywordTypeCode>
     </gmd:type>
  </gmd:MD_Keywords>
</gmd:descriptiveKeywords>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G179134463-GSFCS4PA
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Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── MD_Keywords
			└── Project/Campaign

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:descriptiveKeywords/gmd:MD_Keywords/gmd:keyword/gco:CharacterString 

with

MD_KeywordTypeCode[@codeListValue="platform"]

	ECHO
	/Granule/Campaigns/Campaign/ShortName



Description
This entity contains attributes describing the scientific endeavor(s) to which the collection is associated. Scientific endeavors include campaigns, projects, interdisciplinary science investigations, missions, field experiments, etc. This is a validated reference to one that exists at collection level.

Note: The ISO snippet here displays extensive reference to the GCMD. For current listings of Project Ancillary Data from the GCMD, see the following URL: http://gcmdservices.gsfc.nasa.gov/kms/concepts/concept_scheme/projects   
Cardinality
0..*
Relationships
This field is validated against the parent collection Project/Campaign field of the UMM-C to ensure that it contains a campaign of the same name.

Tags
Optional, Controlled Vocabulary, Keyword Search, Parameter Search, Multiple ISO Mappings, Validated
Examples
ECHO
	<Campaign>
  <ShortName>BOREAS</ShortName>
</Campaign>



ISO 19115-2
	<gmd:descriptiveKeywords>
    <gmd:MD_Keywords>
       <gmd:keyword>
          <gco:CharacterString>BOREAS</gco:CharacterString>
       </gmd:keyword>
       <gmd:type>
          <gmd:MD_KeywordTypeCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#MD_KeywordTypeCode"
                                  codeListValue="project">project</gmd:MD_KeywordTypeCode>
       </gmd:type>
       <gmd:thesaurusName>
          <gmd:CI_Citation>
             <gmd:title>
                <gco:CharacterString>NASA/GCMD Project Keywords</gco:CharacterString>
             </gmd:title>
             <gmd:date gco:nilReason="unknown"/>
             <gmd:citedResponsibleParty>
                <gmd:CI_ResponsibleParty>
                   <gmd:organisationName>
                      <gco:CharacterString>NASA</gco:CharacterString>
                   </gmd:organisationName>
                   <gmd:positionName>
                      <gco:CharacterString>GCMD User Support Office</gco:CharacterString>
                   </gmd:positionName>
                   <gmd:contactInfo>
                      <gmd:CI_Contact>
                         <gmd:address>
                            <gmd:CI_Address>
                               <gmd:electronicMailAddress>
                                  <gco:CharacterString>gcmduso@gcmd.gsfc.nasa.gov</gco:CharacterString>
                               </gmd:electronicMailAddress>
                            </gmd:CI_Address>
                         </gmd:address>
                         <gmd:onlineResource>
                            <gmd:CI_OnlineResource>
                               <gmd:linkage>
                                  <gmd:URL>http://gcmd.nasa.gov/MailComments/MailComments.jsf?rcpt=gcmduso</gmd:URL>
                               </gmd:linkage>
                               <gmd:name>
                                  <gco:CharacterString>GCMD Feedback Form</gco:CharacterString>
                               </gmd:name>
                               <gmd:description>
                                  <gco:CharacterString>Have a Comment for the GCMD?</gco:CharacterString>
                               </gmd:description>
                               <gmd:function>
                                  <gmd:CI_OnLineFunctionCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#CI_OnLineFunctionCode"
                                                             codeListValue="information">information</gmd:CI_OnLineFunctionCode>
                               </gmd:function>
                            </gmd:CI_OnlineResource>
                         </gmd:onlineResource>
                      </gmd:CI_Contact>
                   </gmd:contactInfo>
                   <gmd:role>
                      <gmd:CI_RoleCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#CI_RoleCode"
                                       codeListValue="custodian">custodian</gmd:CI_RoleCode>
                   </gmd:role>
                </gmd:CI_ResponsibleParty>
             </gmd:citedResponsibleParty>
             <gmd:citedResponsibleParty>
                <gmd:CI_ResponsibleParty>
                   <gmd:organisationName gco:nilReason="inapplicable"/>
                   <gmd:contactInfo>
                      <gmd:CI_Contact>
                         <gmd:onlineResource>
                            <gmd:CI_OnlineResource>
                               <gmd:linkage>
                                  <gmd:URL>http://gcmd.nasa.gov/Resources/valids/</gmd:URL>
                               </gmd:linkage>
                               <gmd:name>
                                  <gco:CharacterString>GCMD Keywords Page</gco:CharacterString>
                               </gmd:name>
                               <gmd:description>
                                  <gco:CharacterString>This page describes the NASA GCMD Keywords, how to reference those keywords and provides download instructions. </gco:CharacterString>
                               </gmd:description>
                               <gmd:function>
                                  <gmd:CI_OnLineFunctionCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#CI_OnLineFunctionCode"
                                                             codeListValue="information">information</gmd:CI_OnLineFunctionCode>
                               </gmd:function>
                            </gmd:CI_OnlineResource>
                         </gmd:onlineResource>
                      </gmd:CI_Contact>
                   </gmd:contactInfo>
                   <gmd:role>
                      <gmd:CI_RoleCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#CI_RoleCode"
                                       codeListValue="custodian">custodian</gmd:CI_RoleCode>
                   </gmd:role>
                </gmd:CI_ResponsibleParty>
             </gmd:citedResponsibleParty>
          </gmd:CI_Citation>
       </gmd:thesaurusName>
    </gmd:MD_Keywords>
 </gmd:descriptiveKeywords>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G179060052-ORNL_DAAC

[bookmark: _Toc276285076]Platform

Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── MD_Keywords
			└── Platform

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:descriptiveKeywords/gmd:MD_Keywords/gmd:keyword/gco:CharacterString 

with

MD_KeywordTypeCode[@codeListValue="platform"]

	ECHO
	/Granule/Platforms/Platform/ShortName



Description
This attribute describes the relevant platforms associated with the acquisition of the collection or granule. Platform types include Spacecraft, Aircraft, Vessel, Buoy, Platform, Station, Network, Human, etc.

Note: The ISO snippet here displays extensive reference to the GCMD. For current listings of Platform Ancillary Data from the GCMD, see the following URL: http://gcmdservices.gsfc.nasa.gov/kms/concepts/concept_scheme/platforms 
Cardinality
0..*
Relationships
This field is validated against the parent collection field Platform of the UMM-C to ensure that it contains a platform of the same name.

Tags
Optional, Controlled Vocabulary, Keyword Search, Parameter Search, Validated
Examples
ECHO
	<Platform>
  <ShortName>AIRCRAFT</ShortName>
  ...
</Platform>



ISO 19115-2
	<gmd:descriptiveKeywords>
  <gmd:MD_Keywords>
     <gmd:keyword>
        <gco:CharacterString>AIRCRAFT</gco:CharacterString>
     </gmd:keyword>
     <gmd:type>
        <gmd:MD_KeywordTypeCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#MD_KeywordTypeCode"
                                codeListValue="platform">platform</gmd:MD_KeywordTypeCode>
     </gmd:type>
     <gmd:thesaurusName>
        <gmd:CI_Citation>
           <gmd:title>
              <gco:CharacterString>NASA/GCMD Platform Keywords</gco:CharacterString>
           </gmd:title>
           <gmd:date gco:nilReason="unknown"/>
           <gmd:citedResponsibleParty>
              <gmd:CI_ResponsibleParty>
                 <gmd:organisationName>
                    <gco:CharacterString>NASA</gco:CharacterString>
                 </gmd:organisationName>
                 <gmd:positionName>
                    <gco:CharacterString>GCMD User Support Office</gco:CharacterString>
                 </gmd:positionName>
                 <gmd:contactInfo>
                    <gmd:CI_Contact>
                       <gmd:address>
                          <gmd:CI_Address>
                             <gmd:electronicMailAddress>
                                <gco:CharacterString>gcmduso@gcmd.gsfc.nasa.gov</gco:CharacterString>
                             </gmd:electronicMailAddress>
                          </gmd:CI_Address>
                       </gmd:address>
                       <gmd:onlineResource>
                          <gmd:CI_OnlineResource>
                             <gmd:linkage>
                                <gmd:URL>http://gcmd.nasa.gov/MailComments/MailComments.jsf?rcpt=gcmduso</gmd:URL>
                             </gmd:linkage>
                             <gmd:name>
                                <gco:CharacterString>GCMD Feedback Form</gco:CharacterString>
                             </gmd:name>
                             <gmd:description>
                                <gco:CharacterString>Have a Comment for the GCMD?</gco:CharacterString>
                             </gmd:description>
                             <gmd:function>
                                <gmd:CI_OnLineFunctionCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#CI_OnLineFunctionCode"
                                                           codeListValue="information">information</gmd:CI_OnLineFunctionCode>
                             </gmd:function>
                          </gmd:CI_OnlineResource>
                       </gmd:onlineResource>
                    </gmd:CI_Contact>
                 </gmd:contactInfo>
                 <gmd:role>
                    <gmd:CI_RoleCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#CI_RoleCode"
                                     codeListValue="custodian">custodian</gmd:CI_RoleCode>
                 </gmd:role>
              </gmd:CI_ResponsibleParty>
           </gmd:citedResponsibleParty>
           <gmd:citedResponsibleParty>
              <gmd:CI_ResponsibleParty>
                 <gmd:organisationName gco:nilReason="inapplicable"/>
                 <gmd:contactInfo>
                    <gmd:CI_Contact>
                       <gmd:onlineResource xlink:title="GCMD Keyword Page">
                          <gmd:CI_OnlineResource>
                             <gmd:linkage>
                                <gmd:URL>http://gcmd.nasa.gov/Resources/valids/</gmd:URL>
                             </gmd:linkage>
                             <gmd:name>
                                <gco:CharacterString>GCMD Keywords Page</gco:CharacterString>
                             </gmd:name>
                             <gmd:description>
                                <gco:CharacterString>This page describes the NASA GCMD Keywords, how to reference those keywords and provides download instructions. </gco:CharacterString>
                             </gmd:description>
                             <gmd:function>
                                <gmd:CI_OnLineFunctionCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#CI_OnLineFunctionCode"
                                                           codeListValue="information">information</gmd:CI_OnLineFunctionCode>
                             </gmd:function>
                          </gmd:CI_OnlineResource>
                       </gmd:onlineResource>
                    </gmd:CI_Contact>
                 </gmd:contactInfo>
                 <gmd:role>
                    <gmd:CI_RoleCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#CI_RoleCode"
                                     codeListValue="custodian">custodian</gmd:CI_RoleCode>
                 </gmd:role>
              </gmd:CI_ResponsibleParty>
           </gmd:citedResponsibleParty>
        </gmd:CI_Citation>
     </gmd:thesaurusName>
  </gmd:MD_Keywords>
</gmd:descriptiveKeywords>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G7106380-LARC_ASDC

[bookmark: _Toc276285077]Instrument

Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── MD_Keywords
			└── Instrument

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:descriptiveKeywords/gmd:MD_Keywords/gmd:keyword/gco:CharacterString 

with

MD_KeywordTypeCode[@codeListValue="instrument"]

	ECHO
	/Granule/Platforms/Platform/Instruments/Instrument/ShortName



Description
This attribute registers the device used to measure or record data, including direct human observation. In cases where instruments have a single sensor or the instrument and sensor are used synonymously (e.g., AVHRR) both the Instrument and Sensor should be recorded. The Sensor information is represented by other entities.
Note: The ISO snippet here displays extensive reference to the GCMD. For current listings of Instrument Ancillary Data from the GCMD, see the following URL: http://gcmdservices.gsfc.nasa.gov/kms/concepts/concept_scheme/instruments 
Cardinality
0..*
Relationships
This field is validated against the parent collection Platform/Instrument field of the UMM-C to ensure that it contains an instrument of the same name.

Tags
Optional, Controlled Vocabulary, Keyword Search, Parameter Search, Validated
Examples
ECHO
	<Instrument>
  <ShortName>VISSR</ShortName>
  ...
</Instrument>



ISO 19115-2
	<gmd:descriptiveKeywords>
  <gmd:MD_Keywords>
     <gmd:keyword>
        <gco:CharacterString>VISSR</gco:CharacterString>
     </gmd:keyword>
     <gmd:type>
        <gmd:MD_KeywordTypeCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#MD_KeywordTypeCode"
                                codeListValue="instrument">instrument</gmd:MD_KeywordTypeCode>
     </gmd:type>
     <gmd:thesaurusName>
        <gmd:CI_Citation>
           <gmd:title>
              <gco:CharacterString>NASA/GCMD Instrument Keywords</gco:CharacterString>
           </gmd:title>
           <gmd:date gco:nilReason="unknown"/>
           <gmd:citedResponsibleParty>
              <gmd:CI_ResponsibleParty>
                 <gmd:organisationName>
                    <gco:CharacterString>NASA</gco:CharacterString>
                 </gmd:organisationName>
                 <gmd:positionName>
                    <gco:CharacterString>GCMD User Support Office</gco:CharacterString>
                 </gmd:positionName>
                 <gmd:contactInfo>
                    <gmd:CI_Contact>
                       <gmd:address>
                          <gmd:CI_Address>
                             <gmd:electronicMailAddress>
                                <gco:CharacterString>gcmduso@gcmd.gsfc.nasa.gov</gco:CharacterString>
                             </gmd:electronicMailAddress>
                          </gmd:CI_Address>
                       </gmd:address>
                       <gmd:onlineResource>
                          <gmd:CI_OnlineResource>
                             <gmd:linkage>
                                <gmd:URL>http://gcmd.nasa.gov/MailComments/MailComments.jsf?rcpt=gcmduso</gmd:URL>
                             </gmd:linkage>
                             <gmd:name>
                                <gco:CharacterString>GCMD Feedback Form</gco:CharacterString>
                             </gmd:name>
                             <gmd:description>
                                <gco:CharacterString>Have a Comment for the GCMD?</gco:CharacterString>
                             </gmd:description>
                             <gmd:function>
                                <gmd:CI_OnLineFunctionCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#CI_OnLineFunctionCode"
                                                           codeListValue="information">information</gmd:CI_OnLineFunctionCode>
                             </gmd:function>
                          </gmd:CI_OnlineResource>
                       </gmd:onlineResource>
                    </gmd:CI_Contact>
                 </gmd:contactInfo>
                 <gmd:role>
                    <gmd:CI_RoleCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#CI_RoleCode"
                                     codeListValue="custodian">custodian</gmd:CI_RoleCode>
                 </gmd:role>
              </gmd:CI_ResponsibleParty>
           </gmd:citedResponsibleParty>
           <gmd:citedResponsibleParty>
              <gmd:CI_ResponsibleParty>
                 <gmd:organisationName gco:nilReason="inapplicable"/>
                 <gmd:contactInfo>
                    <gmd:CI_Contact>
                       <gmd:onlineResource>
                          <gmd:CI_OnlineResource>
                             <gmd:linkage>
                                <gmd:URL>http://gcmd.nasa.gov/Resources/valids/</gmd:URL>
                             </gmd:linkage>
                             <gmd:name>
                                <gco:CharacterString>GCMD Keywords Page</gco:CharacterString>
                             </gmd:name>
                             <gmd:description>
                                <gco:CharacterString>This page describes the NASA GCMD Keywords, how to reference those keywords and provides download instructions. </gco:CharacterString>
                             </gmd:description>
                             <gmd:function>
                                <gmd:CI_OnLineFunctionCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#CI_OnLineFunctionCode"
                                                           codeListValue="information">information</gmd:CI_OnLineFunctionCode>
                             </gmd:function>
                          </gmd:CI_OnlineResource>
                       </gmd:onlineResource>
                    </gmd:CI_Contact>
                 </gmd:contactInfo>
                 <gmd:role>
                    <gmd:CI_RoleCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#CI_RoleCode"
                                     codeListValue="custodian">custodian</gmd:CI_RoleCode>
                 </gmd:role>
              </gmd:CI_ResponsibleParty>
           </gmd:citedResponsibleParty>
        </gmd:CI_Citation>
     </gmd:thesaurusName>
  </gmd:MD_Keywords>
</gmd:descriptiveKeywords>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G179062538-ORNL_DAAC

[bookmark: _Toc276285078]Access Constraint Value

Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── MD_LegalConstraints
			└── Access Constraint Value

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:resourceConstraints/gmd:MD_LegalConstraints/gmd:otherConstraints/gco:CharacterString 

(prefix: Restriction Flag:)

	ECHO
	/Granule/RestrictionFlag



Description
The numerical value indicates the type of the restriction that applies on the granule for data access.
Cardinality
0..1

Tags
Optional
Examples
ECHO
	<RestrictionFlag>0</RestrictionFlag>



ISO 19115-2
	<gmd:resourceConstraints>
  <gmd:MD_LegalConstraints>
     <gmd:useLimitation>
        <gco:CharacterString>Restriction Comment: Data are expected to be available from the GSFC Earth Sciences (GES) Distributed Active Archive Center (DAAC) about one year after launch. The DAAC Science Team will provide regular updates regarding data product releases in the future.</gco:CharacterString>
     </gmd:useLimitation>
     <gmd:otherConstraints>
        <gco:CharacterString>Restriction Flag:0</gco:CharacterString>
     </gmd:otherConstraints>
  </gmd:MD_LegalConstraints>
</gmd:resourceConstraints>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G185711788-GSFCS4PA

[bookmark: _Toc276285079]Access Constraint Description

Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── MD_LegalConstraints
			└── Access Constraint Description

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:resourceConstraints/gmd:MD_LegalConstraints/gmd:useLimitation/gco:CharacterString 

(prefix: Restriction Comment:)

	ECHO
	/Granule/RestrictionComment



Description
The restriction comment applied on the granule for data access. This data could be defined for each granule. If there is no restriction comment given for the granule, the restriction comment of its primary collection will be used if applicable.

Cardinality
0..1

Tags
Optional
Examples
ECHO
	<RestrictionComment>
  Data are expected to be available from the GSFC Earth Sciences
  (GES) Distributed Active Archive Center (DAAC) about one year
  after launch. The DAAC Science Team will provide regular
  updates regarding data product releases in the future.
</RestrictionComment>



ISO 19115-2
	<gmd:resourceConstraints>
  <gmd:MD_LegalConstraints>
     <gmd:useLimitation>
        <gco:CharacterString>Restriction Comment: Data are expected to be available from the GSFC Earth Sciences (GES) Distributed Active Archive Center (DAAC) about one year after launch. The DAAC Science Team will provide regular updates regarding data product releases in the future.</gco:CharacterString>
     </gmd:useLimitation>
     <gmd:otherConstraints>
        <gco:CharacterString>Restriction Flag:0</gco:CharacterString>
     </gmd:otherConstraints>
  </gmd:MD_LegalConstraints>
</gmd:resourceConstraints>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G191267448-GSFCS4PA

[bookmark: _Toc276285080]Parent Collection Identifier

Description
Each granule has an associated parent collection as shown in the figure below. The relationship between the granule and its parent can be specified in a number of ways. The following fields provide options for specifying the parent relationship.
[image: ]
Figure 5 – Collection - Granule Relationship

[bookmark: _Toc276285081]Parent Collection Identifier Option 1 - Entry Id (Short Name + Version)

Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── MD_AggregateInformation
			└── CI_Citation
				└── DS_AssociationTypeCode
                                                                                                  └── Parent Collection Identifier Option 1 – Entry Id

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:aggregationInfo/gmd:MD_AggregateInformation/gmd:aggregateDataSetName/gmd:CI_Citation/gmd:title/gco:CharacterString 

and 

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:aggregationInfo/gmd:MD_AggregateInformation/gmd:aggregateDataSetName/gmd:CI_Citation/gmd:edition/gco:CharacterString

with 

DS_AssociationTypeCode[@codeListValue="LargerWorkCitation"]

	ECHO
	 /Granule/Collection/ShortName with /Granule/Collection/VersionId

or

/Granule/Collection/EntryId (Proposed addition to ECHO Granule schema)



Description
This element defines the association of this granule with its parent collection. Either the collection entry id or the collection entry title can be used.

Cardinality
0..1
Relationships
This field is validated against the parent collection field Entry Id of the UMM-C to ensure that it contains an id of the same name.

Tags
Required (with option), Keyword Search, Parameter Search, Addition, Validated
Examples
ECHO
	<Collection>
  <ShortName>AIRS2CCF</ShortName>
  <VersionId>005</VersionId>
</Collection>



ISO 19115-2
	<gmd:aggregationInfo>
  <gmd:MD_AggregateInformation>
     <gmd:aggregateDataSetName>
        <gmd:CI_Citation>
           <gmd:title>
              <gco:CharacterString>AIRS2CCF</gco:CharacterString>
           </gmd:title>
           <gmd:date gco:nilReason="unknown"/>
           <gmd:edition>
              <gco:CharacterString>005</gco:CharacterString>
           </gmd:edition>
        </gmd:CI_Citation>
     </gmd:aggregateDataSetName>
     <gmd:aggregateDataSetIdentifier>
        <gmd:MD_Identifier>
           <gmd:code>
              <gco:CharacterString>AIRS2CCF</gco:CharacterString>
           </gmd:code>
        </gmd:MD_Identifier>
     </gmd:aggregateDataSetIdentifier>
     <gmd:associationType>
        <gmd:DS_AssociationTypeCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#DS_AssociationTypeCode"
                                    codeListValue="LargerWorkCitation">LargerWorkCitation</gmd:DS_AssociationTypeCode>
     </gmd:associationType>
  </gmd:MD_AggregateInformation>
</gmd:aggregationInfo>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G187566519-GSFCS4PA

[bookmark: _Toc276285082]Parent Collection Identifier Option 2 - Entry Title (Dataset Id)

Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── MD_AggregateInformation
			└── CI_Citation
				└── DS_AssociationTypeCode
					└── Parent Collection Identifier Option 2 - Entry Title (Dataset Id)

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:aggregationInfo/gmd:MD_AggregateInformation/gmd:aggregateDataSetName/gmd:CI_Citation/gmd:title/gco:CharacterString 
with 
DS_AssociationTypeCode[@codeListValue="LargerWorkCitation"]

	ECHO
	/Granule/Collection/DataSetId



Description
This element defines the association of this granule with its parent collection. Either the collection entry id or the collection entry title can be used.
Note: Need Name Changes to align with UMM-C (Entry Title)
Cardinality
0..1
Relationships
This field is validated against the parent collection field Entry Title of the UMM-C to ensure that it contains a title of the same name.

Tags
Required (with option), Keyword Search, Parameter Search, Validated
Examples
ECHO
	<Collection>
  <DataSetId>
    AMSR-E/Aqua Daily L3 12.5 km Tb, Sea Ice Conc., &amp; Snow Depth Polar Grids V003
  </DataSetId>
</Collection>



ISO 19115-2
	<gmd:aggregationInfo>
  <gmd:MD_AggregateInformation>
     <gmd:aggregateDataSetName>
        <gmd:CI_Citation>
           <gmd:title>
              <gco:CharacterString>AMSR-E/Aqua Daily L3 12.5 km Tb, Sea Ice Conc., &amp; Snow Depth Polar Grids V003</gco:CharacterString>
           </gmd:title>
           <gmd:date gco:nilReason="unknown"/>
        </gmd:CI_Citation>
     </gmd:aggregateDataSetName>
     <gmd:aggregateDataSetIdentifier>
        <gmd:MD_Identifier>
           <gmd:code>
              <gco:CharacterString>AMSR-E/Aqua Daily L3 12.5 km Tb, Sea Ice Conc., &amp; Snow Depth Polar Grids V003</gco:CharacterString>
           </gmd:code>
        </gmd:MD_Identifier>
     </gmd:aggregateDataSetIdentifier>
     <gmd:associationType>
        <gmd:DS_AssociationTypeCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#DS_AssociationTypeCode"
                                    codeListValue="LargerWorkCitation">LargerWorkCitation</gmd:DS_AssociationTypeCode>
     </gmd:associationType>
  </gmd:MD_AggregateInformation>
</gmd:aggregationInfo>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G1000849409-NSIDC_ECS

[bookmark: _Toc276285083]Spatial Extent
[image: ]
Figure 6 – Spatial Extent

Spatial Relationships
This field is validated against the parent collection field Spatial Extent of the UMM-C to ensure that the parent collection allows for the extent described in the granule.

NASA Best Practices ISO 19115 and Spatial Metadata
The MENDS effort has produced extensive documentation related to the use of spatial extents in the ISO metadata. 

More information can be found at the following link: https://wiki.earthdata.nasa.gov/display/NASAISO/Extents 

[bookmark: _Toc276285084]Vertical Spatial Domain

Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── EX_Extent
			└── Vertical Spatial Domain

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:description/gco:CharacterString 

with format:
 VerticalSpatialDomainType= {type}, VerticalSpatialDomainValue= {value} 

	ECHO
	/Granule/Spatial/VerticalSpatialDomains/VerticalSpatialDomain/Type

/Granule/Spatial/VerticalSpatialDomains/VerticalSpatialDomain/Value



Description
This entity contains the domain value and type for the granule's vertical spatial domain. The reference frame or system from which altitude or depths are measured. The term 'altitude' is used instead of the common term 'elevation' to conform to the terminology in Federal Information Processing Standards 70-1 and 173. The information contains the datum name, distance units and encoding method, which provide the definition for the system.

Note: This field will hold both the type and value fields of the existing ECHO10 Granule schema as show in the examples below.
Cardinality
0..1

Tags
Optional, Controlled Vocabulary, Normalize
Examples
ECHO
	<VerticalSpatialDomain>
  <Type>Maximum Altitude</Type>
  <Value>0.1mb, or appr. 50km</Value>
</VerticalSpatialDomain>



ISO 19115-2
	<gmd:description>
  <gco:CharacterString>VerticalSpatialDomainType=Maximum Altitude, VerticalSpatialDomainValue=0.1mb, or appr. 50km, VerticalSpatialDomainType=Minimum Altitude, VerticalSpatialDomainValue=SFC, VerticalSpatialDomainType=Atmosphere Layer, VerticalSpatialDomainValue=Atmosphere Profile</gco:CharacterString>
</gmd:description>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G205050987-GSFCS4PA

[bookmark: _Toc276285085]Spatial Option 1- Point

Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── EX_Extent
			└── EX_GeographicBoundingBox
				└── Spatial Option 1- Point

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:westBoundLongitude/gco:Decimal 
 
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:eastBoundLongitude/gco:Decimal

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:southBoundLatitude/gco:Decimal 
 
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:northBoundLatitude/gco:Decimal

and

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_BoundingPolygon/gmd:polygon/gml:Point/gml:pos

	ECHO
	/Granule/Spatial/HorizontalSpatialDomain/Geometry/Point/PointLongitude

/Granule/Spatial/HorizontalSpatialDomain/Geometry/Point/PointLatitude



Description
This entity contains the granule's spatial coverage information. The ISO mapping includes two elements for ease of use in a variety of tools.

Cardinality
0..*

Tags
Required (with option), Parameter Search, Validated
Examples
ECHO
	<Point>
  <PointLongitude>-80.1187</PointLongitude>
  <PointLatitude>72.5477</PointLatitude>
</Point>



ISO 19115-2
	<gmd:geographicElement><!--Point Bounds-->
  <gmd:EX_GeographicBoundingBox>
     <gmd:westBoundLongitude>
        <gco:Decimal>-80.1187</gco:Decimal>
     </gmd:westBoundLongitude>
     <gmd:eastBoundLongitude>
        <gco:Decimal>-80.1187</gco:Decimal>
     </gmd:eastBoundLongitude>
     <gmd:southBoundLatitude>
        <gco:Decimal>72.5477</gco:Decimal>
     </gmd:southBoundLatitude>
     <gmd:northBoundLatitude>
        <gco:Decimal>72.5477</gco:Decimal>
     </gmd:northBoundLatitude>
  </gmd:EX_GeographicBoundingBox>
</gmd:geographicElement>
<gmd:geographicElement><!--Point-->
  <gmd:EX_BoundingPolygon>
     <gmd:polygon>
        <gml:Point gml:id="d2e39">
           <gml:pos srsName="http://www.opengis.net/def/crs/EPSG/4326" srsDimension="2">72.5477 -80.1187</gml:pos>
        </gml:Point>
     </gmd:polygon>
  </gmd:EX_BoundingPolygon>
</gmd:geographicElement>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G187452045-LARC

[bookmark: _Toc276285086]Spatial Option 2 – Line

Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── EX_Extent
			└── EX_GeographicBoundingBox												└── Spatial Option 2 – Line

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:westBoundLongitude/gco:Decimal  

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:eastBoundLongitude/gco:Decimal

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:southBoundLatitude/gco:Decimal  

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:northBoundLatitude/gco:Decimal

and

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_BoundingPolygon/gmd:polygon/gml:LineString/gml:posList

	ECHO
	/Granule/Spatial/HorizontalSpatialDomain/Geometry/Line/Point/PointLongitude

/Granule/Spatial/HorizontalSpatialDomain/Geometry/Line/Point/PointLatitude



Description
This entity contains the granule's spatial coverage information. The ISO mapping includes two elements for ease of use in a variety of tools.

Note: No examples found in sample data, snippets taken from constructed data
Cardinality
0..*

Tags
Required (with option), Parameter Search, Validated
Examples
ECHO
	<Line>
  <Point>
    <PointLongitude>140</PointLongitude>
    <PointLatitude>41</PointLatitude>
  </Point>
  <Point>
    <PointLongitude>150</PointLongitude>
    <PointLatitude>51</PointLatitude>
  </Point>
</Line>



ISO 19115-2
	<gmd:geographicElement><!--Line Bounds-->
  <gmd:EX_GeographicBoundingBox>
     <gmd:westBoundLongitude>
        <gco:Decimal>140</gco:Decimal>
     </gmd:westBoundLongitude>
     <gmd:eastBoundLongitude>
        <gco:Decimal>150</gco:Decimal>
     </gmd:eastBoundLongitude>
     <gmd:southBoundLatitude>
        <gco:Decimal>41</gco:Decimal>
     </gmd:southBoundLatitude>
     <gmd:northBoundLatitude>
        <gco:Decimal>51</gco:Decimal>
     </gmd:northBoundLatitude>
  </gmd:EX_GeographicBoundingBox>
</gmd:geographicElement>
<gmd:geographicElement><!--Line-->
  <gmd:EX_BoundingPolygon>
     <gmd:polygon>
        <gml:LineString gml:id="d2e125">
           <gml:posList srsName="http://www.opengis.net/def/crs/EPSG/4326" srsDimension="2">41 140 51 150</gml:posList>
        </gml:LineString>
     </gmd:polygon>
  </gmd:EX_BoundingPolygon>
</gmd:geographicElement>




[bookmark: _Toc276285087]Spatial Option 3 – Polygon

Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── EX_Extent
			└── EX_BoundingPolygon
				└── Spatial Option 3 – Polygon

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:westBoundLongitude/gco:Decimal  

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:eastBoundLongitude/gco:Decimal

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:southBoundLatitude/gco:Decimal  

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:northBoundLatitude/gco:Decimal

and

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_BoundingPolygon/gmd:polygon/gml:LineString/gml:posList 

	ECHO
	/Granule/Spatial/HorizontalSpatialDomain/Geometry/GPolygon/Boundary/Point/PointLongitude

/Granule/Spatial/HorizontalSpatialDomain/Geometry/GPolygon/Boundary/Point/PointLatitude

/Granule/Spatial/HorizontalSpatialDomain/Geometry/GPolygon/Boundary/Point/PointLongitude

/Granule/Spatial/HorizontalSpatialDomain/Geometry/GPolygon/Boundary/Point/PointLatitude

/Granule/Spatial/HorizontalSpatialDomain/Geometry/GPolygon/Boundary/Point/PointLongitude

/Granule/Spatial/HorizontalSpatialDomain/Geometry/GPolygon/Boundary/Point/PointLatitude



Description
This entity contains the granule's spatial coverage information. The ISO mapping includes two elements for ease of use in a variety of tools.

Cardinality
0..*

Tags
Required (with option), Parameter Search, Validated
Examples
ECHO
	<GPolygon>
  <Boundary>
    <Point>
      <PointLongitude>-138.272</PointLongitude>
      <PointLatitude>72.587</PointLatitude>
    </Point>
    <Point>
      <PointLongitude>-138.705</PointLongitude>
      <PointLatitude>72.099</PointLatitude>
    </Point>
    <Point>
      <PointLongitude>-140.571</PointLongitude>
      <PointLatitude>72.243</PointLatitude>
    </Point>
    <Point>
      <PointLongitude>-140.186</PointLongitude>
      <PointLatitude>72.735</PointLatitude>
    </Point>
  </Boundary>
</GPolygon>



ISO 19115-2
	<gmd:geographicElement><!--Polygon Bounds-->
  <gmd:EX_GeographicBoundingBox>
     <gmd:westBoundLongitude>
        <gco:Decimal>-140.571</gco:Decimal>
     </gmd:westBoundLongitude>
     <gmd:eastBoundLongitude>
        <gco:Decimal>-138.272</gco:Decimal>
     </gmd:eastBoundLongitude>
     <gmd:southBoundLatitude>
        <gco:Decimal>72.099</gco:Decimal>
     </gmd:southBoundLatitude>
     <gmd:northBoundLatitude>
        <gco:Decimal>72.735</gco:Decimal>
     </gmd:northBoundLatitude>
  </gmd:EX_GeographicBoundingBox>
</gmd:geographicElement>



<gmd:geographicElement><!--Polygon-->
  <gmd:EX_BoundingPolygon>
     <gmd:polygon>
        <gml:Polygon gml:id="d2e21">
           <gml:exterior>
              <gml:LinearRing>
                 <gml:posList srsName="http://www.opengis.net/def/crs/EPSG/4326" srsDimension="2">72.587 -138.272 72.099 -138.705 72.243 -140.571 72.735 -140.186</gml:posList>
              </gml:LinearRing>
           </gml:exterior>
        </gml:Polygon>
     </gmd:polygon>
  </gmd:EX_BoundingPolygon>
</gmd:geographicElement>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G186451612-ASF

[bookmark: _Toc276285088]Spatial Option 4 - Bounding Box

Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── EX_Extent
			└── EX_GeographicBoundingBox
				└── Spatial Option 4 - Bounding Box

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:westBoundLongitude/gco:Decimal  

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:eastBoundLongitude/gco:Decimal

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:southBoundLatitude/gco:Decimal  

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:northBoundLatitude/gco:Decimal

	ECHO
	/Granule/Spatial/HorizontalSpatialDomain/Geometry/BoundingRectangle/WestBoundingCoordinate

/Granule/Spatial/HorizontalSpatialDomain/Geometry/BoundingRectangle/NorthBoundingCoordinate 

/Granule/Spatial/HorizontalSpatialDomain/Geometry/BoundingRectangle/EastBoundingCoordinate

/Granule/Spatial/HorizontalSpatialDomain/Geometry/BoundingRectangle/SouthBoundingCoordinate



Description
This entity contains the granule's spatial coverage information.

Cardinality
0..*

Tags
Required (with option), Parameter Search, Validated
Examples
ECHO
	<BoundingRectangle>
  <WestBoundingCoordinate>-180</WestBoundingCoordinate>
  <NorthBoundingCoordinate>90</NorthBoundingCoordinate>
  <EastBoundingCoordinate>180</EastBoundingCoordinate>
  <SouthBoundingCoordinate>-90</SouthBoundingCoordinate>
</BoundingRectangle>



ISO 19115-2
	<gmd:geographicElement>
  <gmd:EX_GeographicBoundingBox>
     <gmd:westBoundLongitude>
        <gco:Decimal>-180</gco:Decimal>
     </gmd:westBoundLongitude>
     <gmd:eastBoundLongitude>
        <gco:Decimal>180</gco:Decimal>
     </gmd:eastBoundLongitude>
     <gmd:southBoundLatitude>
        <gco:Decimal>-90</gco:Decimal>
     </gmd:southBoundLatitude>
     <gmd:northBoundLatitude>
        <gco:Decimal>90</gco:Decimal>
     </gmd:northBoundLatitude>
  </gmd:EX_GeographicBoundingBox>
</gmd:geographicElement>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G188237955-GSFCS4PA

[bookmark: _Toc276285089]Spatial Option 5 - Bounding Box with Center Point

Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── EX_Extent
			└── EX_BoundingPolygon
				└── Spatial Option 5 - Bounding Box with Center Point

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:westBoundLongitude/gco:Decimal  

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:eastBoundLongitude/gco:Decimal

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:southBoundLatitude/gco:Decimal  

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:northBoundLatitude/gco:Decimal 

with

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_BoundingPolygon/gmd:polygon/gml:LineString/gml:posList 

	ECHO
	/Granule/Spatial/HorizontalSpatialDomain/Geometry/BoundingRectangle/CenterPoint/PointLongitude /Granule/Spatial/HorizontalSpatialDomain/Geometry/BoundingRectangle/CenterPoint/PointLatitude



Description
This entity contains the granule's spatial coverage information and represents the center point of the bounding rectangle.

Note: If there are multiple center point elements, the translation can be come confusing. Also, no examples found in sampled data, snippets taken from constructed data
Cardinality
0..*

Tags
Required (with option), Parameter Search, Validated, Deprecate
Examples
ECHO
	<BoundingRectangle>
  <WestBoundingCoordinate>-128</WestBoundingCoordinate>
  <NorthBoundingCoordinate>89</NorthBoundingCoordinate>
  <EastBoundingCoordinate>-110</EastBoundingCoordinate>
  <SouthBoundingCoordinate>-89</SouthBoundingCoordinate>
  <CenterPoint>
    <PointLongitude>170</PointLongitude>
    <PointLatitude>71</PointLatitude>
  </CenterPoint>
</BoundingRectangle>



ISO 19115-2
	<gmd:geographicElement><!--Bounding Rectangle-->
  <gmd:EX_GeographicBoundingBox>
     <gmd:westBoundLongitude>
        <gco:Decimal>-128</gco:Decimal>
     </gmd:westBoundLongitude>
     <gmd:eastBoundLongitude>
        <gco:Decimal>-110</gco:Decimal>
     </gmd:eastBoundLongitude>
     <gmd:southBoundLatitude>
        <gco:Decimal>-89</gco:Decimal>
     </gmd:southBoundLatitude>
     <gmd:northBoundLatitude>
        <gco:Decimal>89</gco:Decimal>
     </gmd:northBoundLatitude>
  </gmd:EX_GeographicBoundingBox>
</gmd:geographicElement>
...
<gmd:geographicElement><!--CenterPoint-->
  <gmd:EX_BoundingPolygon id="centerPoint_1">
     <gmd:polygon>
        <gml:Point gml:id="d2e81">
           <gml:pos srsName="http://www.opengis.net/def/crs/EPSG/4326" srsDimension="2">71 170</gml:pos>
        </gml:Point>
     </gmd:polygon>
  </gmd:EX_BoundingPolygon>
</gmd:geographicElement>



[bookmark: _Toc276285090]Spatial Option 6 - Polygon with Center Point

Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── EX_Extent
			└── EX_BoundingPolygon
				└── Spatial Option 6 - Polygon with Center Point

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:westBoundLongitude/gco:Decimal  

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:eastBoundLongitude/gco:Decimal

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:southBoundLatitude/gco:Decimal  

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:northBoundLatitude/gco:Decimal 

and

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_BoundingPolygon/gmd:polygon/gml:Polygon/gml:exterior/gml:LinearRing

with

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_BoundingPolygon/gmd:polygon/gml:LineString/gml:posList 

	ECHO
	/Granule/Spatial/HorizontalSpatialDomain/Geometry/GPolygon/CenterPoint/PointLongitude 
/Granule/Spatial/HorizontalSpatialDomain/Geometry/GPolygon/CenterPoint/PointLatitude



Description
This entity contains the granule's spatial coverage information and represents the center point of the polygon. The ISO mapping includes two translations for ease of use in a variety of tools.

Note: If there are multiple center point elements, the translation can become confusing.
Cardinality
0..*

Tags
Required (with option), Parameter Search, Validated
Examples
ECHO
	<GPolygon>
    <Boundary>
        <Point>
            <PointLongitude>91.98866</PointLongitude>
            <PointLatitude>37.08273</PointLatitude>
        </Point>
        <Point>
            <PointLongitude>93.95169</PointLongitude>
            <PointLatitude>36.71074</PointLatitude>
        </Point>
        <Point>
            <PointLongitude>93.43438</PointLongitude>
            <PointLatitude>35.00186</PointLatitude>
        </Point>
        <Point>
            <PointLongitude>91.51364</PointLongitude>
            <PointLatitude>35.36809</PointLatitude>
        </Point>
    </Boundary>
    <CenterPoint>
        <PointLongitude>92.72224</PointLongitude>
        <PointLatitude>36.0434</PointLatitude>
    </CenterPoint>
</GPolygon>



ISO 19115-2
	<gmd:geographicElement><!--Polygon Bounds-->
  <gmd:EX_GeographicBoundingBox>
     <gmd:westBoundLongitude>
        <gco:Decimal>91.51364</gco:Decimal>
     </gmd:westBoundLongitude>
     <gmd:eastBoundLongitude>
        <gco:Decimal>93.95169</gco:Decimal>
     </gmd:eastBoundLongitude>
     <gmd:southBoundLatitude>
        <gco:Decimal>35.00186</gco:Decimal>
     </gmd:southBoundLatitude>
     <gmd:northBoundLatitude>
        <gco:Decimal>37.08273</gco:Decimal>
     </gmd:northBoundLatitude>
  </gmd:EX_GeographicBoundingBox>
</gmd:geographicElement>
<gmd:geographicElement><!--Polygon-->
  <gmd:EX_BoundingPolygon>
     <gmd:polygon>
        <gml:Polygon gml:id="d2e32">
           <gml:exterior>
              <gml:LinearRing>
                 <gml:posList srsName="http://www.opengis.net/def/crs/EPSG/4326" srsDimension="2">37.08273 91.98866 36.71074 93.95169 35.00186 93.43438 35.36809 91.51364</gml:posList>
              </gml:LinearRing>
           </gml:exterior>
        </gml:Polygon>
     </gmd:polygon>
  </gmd:EX_BoundingPolygon>
</gmd:geographicElement>
<gmd:geographicElement><!--CenterPoint-->
  <gmd:EX_BoundingPolygon id="centerPoint_1">
     <gmd:polygon>
        <gml:Point gml:id="d2e54">
           <gml:pos srsName="http://www.opengis.net/def/crs/EPSG/4326" srsDimension="2">36.0434 92.72224</gml:pos>
        </gml:Point>
     </gmd:polygon>
  </gmd:EX_BoundingPolygon>
</gmd:geographicElement>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G185288353-USGS_EROS

[bookmark: _Toc276285091]Spatial Option 7 - Polygon with Holes

Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── EX_Extent
			└── EX_BoundingPolygon
				└── Spatial Option 7 - Polygon with Holes

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:westBoundLongitude/gco:Decimal  

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:eastBoundLongitude/gco:Decimal

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:southBoundLatitude/gco:Decimal  

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicBoundingBox/gmd:northBoundLatitude/gco:Decimal 

and 
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_BoundingPolygon/gmd:polygon/gml:Polygon/gml:exterior/gml:LinearRing/gml:posList (Polygon) 

with 

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_BoundingPolygon/gmd:polygon/gml:Polygon/gml:interior/gml:LinearRing/gml:posList 

and 

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_BoundingPolygon/gmd:extentTypeCode/gco:Boolean set to 0 (Holes)

	ECHO
	/Granule/Spatial/HorizontalSpatialDomain/Geometry/GPolygon/Boundary with /Granule/Spatial/HorizontalSpatialDomain/Geometry/GPolygon/ExclusiveZone/Boundary



Description
This entity contains the granule's spatial coverage information. The ISO mapping includes two translations for ease of use in a variety of tools.

Cardinality
0..*

Tags
Required (with option), Parameter Search, Validated
Examples
ECHO
	<GPolygon>
  <Boundary>
    <Point>
      <PointLongitude>-141.44428</PointLongitude>
      <PointLatitude>60.8379</PointLatitude>
    </Point>
    <Point>
      <PointLongitude>-141.41484</PointLongitude>
      <PointLatitude>60.8379</PointLatitude>
    </Point>
    <Point>
      <PointLongitude>-141.51988</PointLongitude>
      <PointLatitude>60.70111</PointLatitude>
    </Point>
    ...
  </Boundary>
  <ExclusiveZone>
    <Boundary>
      <Point>
        <PointLongitude>-140.52224</PointLongitude>
        <PointLatitude>59.91631</PointLatitude>
      </Point>
      <Point>
        <PointLongitude>-140.50756</PointLongitude>
        <PointLatitude>59.91631</PointLatitude>
      </Point>
      ...
    </Boundary>
  </ExclusiveZone>
</GPolygon>



ISO 19115-2
	<gmd:geographicElement><!--Polygon Bounds-->
  <gmd:EX_GeographicBoundingBox>
     <gmd:westBoundLongitude>
        <gco:Decimal>-142.68076</gco:Decimal>
     </gmd:westBoundLongitude>
     <gmd:eastBoundLongitude>
        <gco:Decimal>-140.00399</gco:Decimal>
     </gmd:eastBoundLongitude>
     <gmd:southBoundLatitude>
        <gco:Decimal>59.69311</gco:Decimal>
     </gmd:southBoundLatitude>
     <gmd:northBoundLatitude>
        <gco:Decimal>60.8379</gco:Decimal>
     </gmd:northBoundLatitude>
  </gmd:EX_GeographicBoundingBox>
</gmd:geographicElement>
<gmd:geographicElement><!--Polygon-->
  <gmd:EX_BoundingPolygon>
     <gmd:polygon>
        <gml:Polygon gml:id="d2e31">
           <gml:exterior>
              <gml:LinearRing>
                 <gml:posList srsName="http://www.opengis.net/def/crs/EPSG/4326" srsDimension="2">60.8379 -141.44428 60.8379 -141.41484 60.70111 ...</gml:posList>
              </gml:LinearRing>
           </gml:exterior>
           <gml:interior>
              <gml:LinearRing>
                 <gml:posList srsName="http://www.opengis.net/def/crs/EPSG/4326" srsDimension="2">59.91631 -140.52224 59.91631 ...</gml:posList>
              </gml:LinearRing>
           </gml:interior>
        </gml:Polygon>
     </gmd:polygon>
  </gmd:EX_BoundingPolygon>
</gmd:geographicElement>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G1000140243-NSIDC_ECS

[bookmark: _Toc276285092]Additional Attributes - Geographic Identifier

Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── EX_Extent
			└── EX_GeographicDescription
				└── MD_Identifier
					└── Additional Attributes - Geographic Identifier

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicDescription/gmd:geographicIdentifier/gmd:MD_Identifier/gmd:code/gco:CharacterString 

	ECHO
	/Granule/AdditionalAttributes/AdditionalAttribute



Description
This entity stores the product specific attributes that are geographic in nature. For more information on how attributes are mapped, please refer to the additional attributes appendix to this document.

Cardinality
0..*

Relationships
This field is validated against the parent collection field ProductSpecificAttribute of the UMM-C to ensure that it contains an attribute of the same name.

Tags
Optional, Keyword Search, Parameter Search, Validated
Examples
ECHO
	<AdditionalAttribute>
  <Name>SP_ICE_GLAS_EndBlock</Name>
  <Values>
    <Value>65</Value>
    <Value>70</Value>
    ...
  </Values>
</AdditionalAttribute>



ISO 19115-2
	<gmd:geographicElement>
  <gmd:EX_GeographicDescription>
     <gmd:geographicIdentifier>
        <gmd:MD_Identifier>
           <gmd:code>
              <gco:CharacterString>65</gco:CharacterString>
           </gmd:code>
           <gmd:codeSpace>
              <gco:CharacterString>gov.nasa.echo</gco:CharacterString>
           </gmd:codeSpace>
           <gmd:description>
              <gco:CharacterString>SP_ICE_GLAS_EndBlock</gco:CharacterString>
           </gmd:description>
        </gmd:MD_Identifier>
     </gmd:geographicIdentifier>
  </gmd:EX_GeographicDescription>
</gmd:geographicElement>
<gmd:geographicElement>
  <gmd:EX_GeographicDescription>
     <gmd:geographicIdentifier>
        <gmd:MD_Identifier>
           <gmd:code>
              <gco:CharacterString>70</gco:CharacterString>
           </gmd:code>
           <gmd:codeSpace>
              <gco:CharacterString>gov.nasa.echo</gco:CharacterString>
           </gmd:codeSpace>
           <gmd:description>
              <gco:CharacterString>SP_ICE_GLAS_EndBlock</gco:CharacterString>
           </gmd:description>
        </gmd:MD_Identifier>
     </gmd:geographicIdentifier>
  </gmd:EX_GeographicDescription>
</gmd:geographicElement>
...



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G186805338-NSIDC_ECS

[bookmark: _Toc276285093]Two-Dimensional Coordinate System

Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── EX_Extent
			└── EX_GeographicDescription
				└── MD_Identifier
					└── Two-Dimensional Coordinate System

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicDescription/gmd:geographicIdentifier/gmd:MD_Identifier/gmd:code/gco:CharacterString

	ECHO
	/Granule/TwoDCoordinateSystem/StartCoordinate1,/Granule/TwoDCoordinateSystem/EndCoordinate1 p/Granule/TwoDCoordinateSystem/StartCoordinate2,/Granule/TwoDCoordinateSystem/EndCoordinate2

	
	



Description
This entity stores the two-dimensional coordinate system information for the granule. The two dimensional coordinate system information is an alternative way to express granule's spatial coverage based on a certain two-dimensional coordinate system defined by the providers.

The following discussion on Landsat's PATH/ROW is an example of grid information. The Path is the longitudinal center-line of a Landsat scene corresponding to the center of an orbital track that represented by grid Y lines.

The Row is the Latitudinal center line of a Landsat scene that corresponding to grid X lines. The indication of the two dimensional coordinate system type is "WRS-2". The two-dimensional coordinate system information can be used to designate a geographic search for a nominal scene center.
More information related to this topic exists as part of the MENDS documentation and can be found at the following URL (URS login required) https://wiki.earthdata.nasa.gov/display/MEN/Two+Dimensional+Coordinate+Systems 

Note: See the TwoDCoordinate Appendix for more information about specific coordinate system translations
Cardinality
0..1

Tags
Optional, Controlled Vocabulary, Parameter Search, Normalize, Validated
Examples
ECHO
	<TwoDCoordinateSystem>
  <StartCoordinate1>116</StartCoordinate1>
  <StartCoordinate2>24</StartCoordinate2>
  <EndCoordinate2>167</EndCoordinate2>
  <TwoDCoordinateSystemName>MISR</TwoDCoordinateSystemName>
</TwoDCoordinateSystem>



ISO 19115-2
	<gmd:geographicElement>
  <gmd:EX_GeographicDescription>
     <gmd:geographicIdentifier>
        <gmd:MD_Identifier>
           <gmd:code>
              <gco:CharacterString>p116b24-167</gco:CharacterString>
           </gmd:code>
           <gmd:description>
              <gco:CharacterString>MISR</gco:CharacterString>
           </gmd:description>
        </gmd:MD_Identifier>
     </gmd:geographicIdentifier>
  </gmd:EX_GeographicDescription>
</gmd:geographicElement>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G183655594-LARC

[bookmark: _Toc276285094]Temporal Extent
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Figure 7 – Temporal Extent
Temporal Extent Relationships
This field is validated against the parent collection field Temporal Extent of the UMM-C to ensure that the parent collection allows for the extent described in the granule.

[bookmark: _Toc276285095]Temporal Option 1 - Date Time Range

Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── EX_Extent
			└── EX_TemporalExtent
				└── Temporal Option 1 - Date Time Range

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:temporalElement/gmd:EX_TemporalExtent/gmd:extent/gml:TimePeriod/gml:beginPosition 

	ECHO
	/Granule/Temporal/RangeDateTime/BeginningDateTime



Description
This entity contains records that describe the basis of the time system used for a specific collection. This option provides support for a date time range.

Cardinality
0..1

Tags
Required (with option), Parameter Search, Validated
Examples
ECHO
	<RangeDateTime>
  <BeginningDateTime>2006-01-15T00:00:00.000Z</BeginningDateTime>
  <EndingDateTime>2006-01-23T00:00:00.000Z</EndingDateTime>
</RangeDateTime>



ISO 19115-2
	<gmd:temporalElement><!--RangeDateTime-->
  <gmd:EX_TemporalExtent id="boundingTemporalExtent">
     <gmd:extent>
        <gml:TimePeriod gml:id="d2e27">
           <gml:beginPosition>2006-01-15T00:00:00.000Z</gml:beginPosition>
           <gml:endPosition>2006-01-23T00:00:00.000Z</gml:endPosition>
        </gml:TimePeriod>
     </gmd:extent>
  </gmd:EX_TemporalExtent>
</gmd:temporalElement>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G183456465-GSFCS4PA

[bookmark: _Toc276285096]Temporal Option 2 - Single Date Time

Model Hierarchy
MI_Metadata
	└── MD_DataIdentification
		└── EX_Extent
			└── EX_TemporalExtent
				└── Temporal Option 2 - Single Date Time

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:temporalElement/gmd:EX_TemporalExtent/gmd:extent/gml:TimeInstant/gml:timePosition

	ECHO
	/Granule/Temporal/SingleDateTime



Description
This entity contains records that describe the basis of the time system used for a specific collection. This option provides support for a single data time.

Cardinality
0..1

Tags
Required (with option), Parameter Search, Validated
Examples
ECHO
	<SingleDateTime>2002-02-27T23:49:24.0000000Z</SingleDateTime>



ISO 19115-2
	<gmd:temporalElement><!--SingleDateTime-->
  <gmd:EX_TemporalExtent id="boundingTemporalExtent">
     <gmd:extent>
        <gml:TimeInstant gml:id="d2e23">
           <gml:timePosition>2002-02-27T23:49:24.0000000Z</gml:timePosition>
        </gml:TimeInstant>
     </gmd:extent>
  </gmd:EX_TemporalExtent>
</gmd:temporalElement>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G187435093-LARC

[bookmark: _Toc276285097]Coverage Description
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Figure 8 – Coverage Description

[bookmark: _Toc276285098]Additional Attributes - Content Information

Model Hierarchy
MI_Metadata
	└── MD_CoverageDescription
		└── MD_Band
			└── EOS_AdditionalAttributeDescription
				└── Additional Attributes - Content Information

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:contentInfo/gmd:MD_CoverageDescription/gmd:dimension/gmd:MD_Band/gmd:otherProperty/gco:Record/eos:AdditionalAttributes/eos:AdditionalAttribute/eos:reference/eos:EOS_AdditionalAttributeDescription/eos:name/gco:CharacterString

	ECHO
	/Granule/AdditionalAttributes/AdditionalAttribute/Name



Description
This entity stores the product specific attributes that are related to granule content. For more information on how attributes are mapped, please refer to the additional attributes appendix to this document.

Cardinality
0..*

Relationships
This field is validated against the parent collection field ProductSpecificAttribute of the UMM-C to ensure that it contains an attribute of the same name.

Tags
Optional, Keyword Search, Parameter Search, Validated
Examples
ECHO
	<AdditionalAttribute>
  <Name>PercentGroundHit</Name>
  <Values>
    <Value>0</Value>
  </Values>
</AdditionalAttribute>



ISO 19115-2
	<eos:AdditionalAttribute>
  <eos:reference>
      <eos:EOS_AdditionalAttributeDescription>
          <eos:type>
              <eos:EOS_AdditionalAttributeTypeCode
                codeList="http://earthdata.nasa.gov/metadata/resources/Codelists.xml#EOS_AdditionalAttributeTypeCode"
                codeListValue="contentInformation">
                  contentInformation
              </eos:EOS_AdditionalAttributeTypeCode>
          </eos:type>
          <eos:name>
              <gco:CharacterString>PercentGroundHit</gco:CharacterString>
          </eos:name>
      </eos:EOS_AdditionalAttributeDescription>
  </eos:reference>
  <eos:value>
      <gco:CharacterString>0</gco:CharacterString>
  </eos:value>
</eos:AdditionalAttribute>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G187035915-NSIDC_ECS

[bookmark: _Toc276285099]Day Night Flag

Model Hierarchy
MI_Metadata
	└── MD_CoverageDescription
		└── MD_Band
			└── Day Night Flag

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:contentInfo/gmd:MD_CoverageDescription/gmd:dimension/gmd:MD_Band/gmd:otherProperty/gco:Record/eos:AdditionalAttributes/eos:AdditionalAttribute/eos:value/gco:CharacterString 

	ECHO
	/Granule/DataGranule/DayNightFlag



Description
Possible values for the day night flag. If no day night flag information is available, the unspecified value should be used.

Cardinality
0..1

Tags
Optional, Controlled Vocabulary, Parameter Search
Examples
ECHO
	<DayNightFlag>DAY</DayNightFlag>



ISO 19115-2
	<eos:AdditionalAttributes>
  <eos:AdditionalAttribute>
     <eos:reference>
        <eos:EOS_AdditionalAttributeDescription>
           <eos:type>
              <eos:EOS_AdditionalAttributeTypeCode codeList="http://earthdata.nasa.gov/metadata/resources/Codelists.xml#EOS_AdditionalAttributeTypeCode"
                                                   codeListValue="contentInformation">contentInformation</eos:EOS_AdditionalAttributeTypeCode>
           </eos:type>
           <eos:name>
              <gco:CharacterString>DayNightFlag</gco:CharacterString>
           </eos:name>
        </eos:EOS_AdditionalAttributeDescription>
     </eos:reference>
     <eos:value>
        <gco:CharacterString>DAY</gco:CharacterString>
     </eos:value>
  </eos:AdditionalAttribute>
</eos:AdditionalAttributes>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G7052933-LARC_ASDC

[bookmark: _Toc276285100]Cloud Cover

Model Hierarchy
MI_Metadata
	└── MD_ImageDescription
		└── Cloud Cover

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:contentInfo/gmd:MD_ImageDescription/gmd:cloudCoverPercentage/gco:Real 

	ECHO
	/Granule/CloudCover



Description
A percentage value indicating how much of the area of a granule has been obscured by clouds. It is worth noting that there are many different measures of cloud cover across data holdings and that the cloud cover parameter that is represented is specific to the entire granule.
Cardinality
0..1

Tags
Optional, Parameter Search
Examples
ECHO
	<CloudCover>3</CloudCover>



ISO 19115-2
	<gmd:contentInfo>
  <gmd:MD_ImageDescription>
     <gmd:attributeDescription/>
     <gmd:contentType/>
     <gmd:cloudCoverPercentage>
        <gco:Real>3</gco:Real>
     </gmd:cloudCoverPercentage>
  </gmd:MD_ImageDescription>
</gmd:contentInfo>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G133543732-NSIDC_ECS

[bookmark: _Toc276285101]Distribution Information
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Figure 9 – Distribution Information
[bookmark: _Toc276285102]Data Format

Model Hierarchy
MI_Metadata
	└── MD_Distribution
		└── MD_Distributor
			└── MD_Format
				└── Data Format

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:distributionInfo/gmd:MD_Distribution/gmd:distributor/gmd:MD_Distributor/gmd:distributorFormat/gmd:MD_Format/gmd:name/gco:CharacterString 

	ECHO
	/Granule/DataFormat



Description
This attribute contains the file format of the raw data (such as HDF) for this granule

Cardinality
0..*

Tags
Optional, Controlled Vocabulary, Normalize, Multiple ISO Mappings
Examples
ECHO
	<DataFormat>HDF</DataFormat>



ISO 19115-2
	<gmd:distributorFormat>
  <gmd:MD_Format>
     <gmd:name>
        <gco:CharacterString>HDF</gco:CharacterString>
     </gmd:name>
     <gmd:version gco:nilReason="unknown"/>
  </gmd:MD_Format>
</gmd:distributorFormat>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G191652831-GSFCS4PA

[bookmark: _Toc276285103]File Size

Model Hierarchy
MI_Metadata
	└── MD_Distribution
		└── MD_Distributor
			└── MD_DigitalTransferOptions
				└── File Size

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:distributionInfo/gmd:MD_Distribution/gmd:distributor/gmd:MD_Distributor/gmd:distributorTransferOptions/gmd:MD_DigitalTransferOptions/gmd:transferSize/gco:Real 

	ECHO
	/Granule/DataGranule/SizeMBDataGranule



Description
The size attribute will indicate the volume of data, in megabytes, contained in the granule 

Note: The ISO Snippet for this field includes online access information for the granule in addition to the file size information to provide context
Cardinality
0..1

Tags
Optional
Examples
ECHO
	<SizeMBDataGranule>23.0859375</SizeMBDataGranule>



ISO 19115-2
	<gmd:MD_DigitalTransferOptions>
   <gmd:transferSize>
      <gco:Real>23.0859375</gco:Real>
   </gmd:transferSize>
   <gmd:onLine>
      <gmd:CI_OnlineResource>
         <gmd:linkage>
            <gmd:URL>ftp://ghrc.nsstc.nasa.gov/pub/data/amsu-a/noaa-16/2001/amsua16sp_2001.324_daily.tar.gz</gmd:URL>
         </gmd:linkage>
         <gmd:applicationProfile gco:nilReason="missing"/>
         <gmd:description gco:nilReason="missing"/>
         <gmd:function>
            <gmd:CI_OnLineFunctionCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#CI_OnLineFunctionCode"
                                       codeListValue="download">download</gmd:CI_OnLineFunctionCode>
         </gmd:function>
      </gmd:CI_OnlineResource>
   </gmd:onLine>
   ...
</gmd:MD_DigitalTransferOptions>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G294540-GHRC

[bookmark: _Toc276285104]Related URL

Model Hierarchy
MI_Metadata
	└── MD_Distribution
		└── MD_Distributor
			└── MD_DigitalTransferOptions
				└── CI_OnlineResource
					└── URL

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:distributionInfo/gmd:MD_Distribution/gmd:distributor/gmd:MD_Distributor/gmd:distributorTransferOptions/gmd:MD_DigitalTransferOptions/gmd:onLine/gmd:CI_OnlineResource/gmd:linkage/gmd:URL 

with 

CI_OnLineFunctionCode[@codeListValue="download"] if originally OnlineAccessURL

	ECHO
	/Granule/OnlineAccessURLs/OnlineAccessURL/URL

or

/Granule/OnlineResources/OnlineResource/URL



Description
This field specifies links to Internet sites that contain information related to the data, as well as related Internet sites such as project home pages, related data archives/servers, metadata extensions, online software packages, web mapping services, and calibration/validation data. Two fields from ECHO’s granule schema have been consolidated into a single field. This field is related to the UMM-C field RelatedURL element.
Cardinality
0..*

Tags
Optional, Link
Examples
ECHO
	<OnlineAccessURL>
  <URL>ftp://ghrc.nsstc.nasa.gov/pub/data/amsu-a/noaa-16/2001/amsua16sp_2001.193_daily.tar.gz</URL>
</OnlineAccessURL>



ISO 19115-2
	<gmd:onLine>
  <gmd:CI_OnlineResource>
     <gmd:linkage>
        <gmd:URL>ftp://ghrc.nsstc.nasa.gov/pub/data/amsu-a/noaa-16/2001/amsua16sp_2001.193_daily.tar.gz</gmd:URL>
     </gmd:linkage>
     <gmd:applicationProfile gco:nilReason="missing"/>
     <gmd:description gco:nilReason="missing"/>
     <gmd:function>
        <gmd:CI_OnLineFunctionCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#CI_OnLineFunctionCode"
                                   codeListValue="download">download</gmd:CI_OnLineFunctionCode>
     </gmd:function>
  </gmd:CI_OnlineResource>
</gmd:onLine>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G294409-GHRC

ECHO
	<OnlineResource>
    <URL>ftp://n5eil01u.ecs.nsidc.org/DP0/OTHR/PH.001/2011.08.09/AMSR_E_L3_RainGrid_V07_201107.ph</URL>
    <Type>Production History</Type>
    <MimeType>text/plain</MimeType>
</OnlineResource>



ISO 19115-2
	<gmd:CI_OnlineResource>
   <gmd:linkage>
      <gmd:URL>ftp://n5eil01u.ecs.nsidc.org/DP0/OTHR/PH.001/2011.08.09/AMSR_E_L3_RainGrid_V07_201107.ph</gmd:URL>
   </gmd:linkage>
   <gmd:applicationProfile>
      <gco:CharacterString>text/plain</gco:CharacterString>
   </gmd:applicationProfile>
   <gmd:name>
      <gco:CharacterString>Production History</gco:CharacterString>
   </gmd:name>
   <gmd:description gco:nilReason="missing"/>
   <gmd:function>
      <gmd:CI_OnLineFunctionCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#CI_OnLineFunctionCode"
                                 codeListValue=""/>
   </gmd:function>
</gmd:CI_OnlineResource>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G186406262-NSIDC_ECS

[bookmark: _Toc276285105]Data Quality Information
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Figure 10 – Data Quality Information
[bookmark: _Toc276285106]Additional Attributes - Quality Information

Model Hierarchy
MI_Metadata
	└── DQ_DataQuality
		└── DQ_QuantitativeAttributeAccuracy
			└── DQ_QuantitativeResult
				└── EOS_AdditionalAttributeDescription
					└── Additional Attributes - Quality Information

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:dataQualityInfo/gmd:DQ_DataQuality/gmd:report/gmd:DQ_QuantitativeAttributeAccuracy/gmd:result/gmd:DQ_QuantitativeResult/gmd:value/gco:Record/eos:AdditionalAttributes/eos:AdditionalAttribute/eos:reference/eos:EOS_AdditionalAttributeDescription/eos:name/gco:CharacterString  

	ECHO
	/Granule/AdditionalAttributes/AdditionalAttribute



Description
This entity stores the product specific attributes that are related to data quality. For more information on how attributes are mapped, please refer to the additional attributes appendix to this document.

Cardinality
0..*

Relationships
This field is validated against the parent collection field ProductSpecificAttribute of the UMM-C to ensure that it contains an attribute of the same name.

Tags
Optional, Keyword Search, Parameter Search, Validated
Examples
ECHO
	<AdditionalAttribute>
  <Name>OrbitQuality</Name>
  <Values>
    <Value>6</Value>
  </Values>
</AdditionalAttribute>



ISO 19115-2
	<eos:AdditionalAttribute>
    <eos:reference>
        <eos:EOS_AdditionalAttributeDescription>
          <eos:type>
          <eos:EOS_AdditionalAttributeTypeCode
          codeList="http://earthdata.nasa.gov/metadata/resources/Codelists.xml#EOS_AdditionalAttributeTypeCode"
          codeListValue="qualityInformation"
          >qualityInformation</eos:EOS_AdditionalAttributeTypeCode>
          </eos:type>
          <eos:name>
          <gco:CharacterString>OrbitQuality</gco:CharacterString>
          </eos:name>
        </eos:EOS_AdditionalAttributeDescription>
    </eos:reference>
    <eos:value>
        <gco:CharacterString>6</gco:CharacterString>
    </eos:value>
</eos:AdditionalAttribute>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G190034442-NSIDC_ECS

[bookmark: _Toc276285107]Reprocessing Lineage

Model Hierarchy
MI_Metadata
	└── DQ_DataQuality
		└── LI_Lineage
			└── LE_ProcessStep
				└── Reprocessing Lineage

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:dataQualityInfo/gmd:DQ_DataQuality/gmd:lineage/gmd:LI_Lineage/gmd:processStep/gmi:LE_ProcessStep/gmd:description/gco:CharacterString 

	ECHO
	/Granule/DataGranule/ReprocessingActual



Description
Granule level, stating what reprocessing has been performed on this granule.

Note: The ISO Snippet for this field includes PGE version information and production date time for the granule in addition to the reprocessing information to provide context
Cardinality
0..*

Tags
Optional
Examples
ECHO
	<ReprocessingActual>reprocessed once</ReprocessingActual>



ISO 19115-2
	<gmi:LE_ProcessStep>
   <gmd:description>
      <gco:CharacterString>reprocessed once</gco:CharacterString>
   </gmd:description>
   <gmd:dateTime>
      <gco:DateTime>2011-08-09T09:40:49Z</gco:DateTime>
   </gmd:dateTime>
   <gmi:processingInformation>
      <eos:EOS_Processing>
         <gmi:identifier>
            <gmd:MD_Identifier>
               <gmd:code>
                  <gco:CharacterString>07</gco:CharacterString>
               </gmd:code>
               <gmd:description gco:nilReason="missing"/>
            </gmd:MD_Identifier>
         </gmi:identifier>
         <gmi:softwareReference>
            <gmd:CI_Citation>
               <gmd:title gco:nilReason="missing"/>
               <gmd:date gco:nilReason="unknown"/>
               <gmd:edition>
                  <gco:CharacterString>07</gco:CharacterString>
               </gmd:edition>
            </gmd:CI_Citation>
         </gmi:softwareReference>
      </eos:EOS_Processing>
   </gmi:processingInformation>
</gmi:LE_ProcessStep>



ECHO Granule Source:  
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G186406262-NSIDC_ECS

[bookmark: _Toc276285108]Production Date Time

Model Hierarchy
MI_Metadata
	└── DQ_DataQuality
		└── LI_Lineage
			└── LE_ProcessStep
				└── Production Date Time

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:dataQualityInfo/gmd:DQ_DataQuality/gmd:lineage/gmd:LI_Lineage/gmd:processStep/gmi:LE_ProcessStep/gmd:dateTime/gco:DateTime 

	ECHO
	/Granule/DataGranule/ProductionDateTime



Description
The date and time a specific granule was produced by a Product Generation Executive (PGE).

Cardinality
0..*
Tags
Optional
Examples
ECHO
	<ProductionDateTime>2007-03-12T20:17:30.000Z</ProductionDateTime>



ISO 19115-2
	<gmd:lineage>
  <gmd:LI_Lineage>
     <gmd:processStep>
        <gmi:LE_ProcessStep>
           <gmd:description gco:nilReason="unknown"/>
           <gmd:dateTime>
              <gco:DateTime>2007-03-12T20:17:30.000Z</gco:DateTime>
           </gmd:dateTime>
        </gmi:LE_ProcessStep>
     </gmd:processStep>
  </gmd:LI_Lineage>
</gmd:lineage>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G185415463-GSFCS4PA

[bookmark: _Toc276285109]Product Generation Executive (PGE) Information

Model Hierarchy
MI_Metadata
	└── DQ_DataQuality
		└── LI_Lineage
			└── LE_ProcessStep
				└── EOS_Processing
					└── MD_Identifier
						└── Product Generation Executive (PGE) Information

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:dataQualityInfo/gmd:DQ_DataQuality/gmd:lineage/gmd:LI_Lineage/gmd:processStep/gmi:LE_ProcessStep/gmi:processingInformation/eos:EOS_Processing/gmi:identifier/gmd:MD_Identifier/gmd:code/gco:CharacterString 

	ECHO
	/Granule/PGEVersionClass



Description
Name of product generation executive as well as the version of the PGE that applied when producing a the granule.

Note: No full example found in sampled data, snippets taken from constructed data
Cardinality
0..*

Tags
Optional
Examples
ECHO
	<PGEVersionClass>
  <PGEName>/Granule/PGEVersionClass/PGEName</PGEName>
  <PGEVersion>/Granule/PGEVersionClass/PGEVersion</PGEVersion>
</PGEVersionClass>



ISO 19115-2
	<gmi:processingInformation>
  <eos:EOS_Processing>
     <gmi:identifier>
        <gmd:MD_Identifier>
           <gmd:code>
              <gco:CharacterString>/Granule/PGEVersionClass/PGEVersion</gco:CharacterString>
           </gmd:code>
           <gmd:description>
              <gco:CharacterString>/Granule/PGEVersionClass/PGEName</gco:CharacterString>
           </gmd:description>
        </gmd:MD_Identifier>
     </gmi:identifier>
     <gmi:softwareReference>
        <gmd:CI_Citation>
           <gmd:title>
              <gco:CharacterString>/Granule/PGEVersionClass/PGEName</gco:CharacterString>
           </gmd:title>
           <gmd:date gco:nilReason="unknown"/>
           <gmd:edition>
              <gco:CharacterString>/Granule/PGEVersionClass/PGEVersion</gco:CharacterString>
           </gmd:edition>
        </gmd:CI_Citation>
     </gmi:softwareReference>
  </eos:EOS_Processing>
</gmi:processingInformation>




[bookmark: _Toc276285110]Input Granules

Model Hierarchy
MI_Metadata
	└── DQ_DataQuality
		└── LI_Lineage
			└── LE_Source
				└── CI_Citation
					└── Input Granules

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmd:dataQualityInfo/gmd:DQ_DataQuality/gmd:lineage/gmd:LI_Lineage/gmd:source/gmi:LE_Source/gmd:sourceCitation/gmd:CI_Citation/gmd:title/gmx:FileName

	ECHO
	/Granule/InputGranules



Description
This entity contains the identification of the input granule(s) for a specific granule.

Note: Lineage Metadata will most likely become its own metadata model in the future.
Cardinality
0..*

Tags
Optional
Examples
ECHO
	<InputGranules>
    <InputGranule>CTL00_000_20130110_2259791_01_gla07_h5_convert.ctl</InputGranule>
    <InputGranule>tai-utc.dat</InputGranule>
    <InputGranule>GLA07_633_1102_001_0111_0_01_0001.DAT</InputGranule>
    <InputGranule>DsESDTGlGLAH07.033.desc</InputGranule>
</InputGranules>



ISO 19115-2
	<gmd:source>
  <gmi:LE_Source id="d2e496">
     <gmd:sourceCitation>
        <gmd:CI_Citation>
           <gmd:title>
              <gmx:FileName src="CTL00_000_20130110_2259791_01_gla07_h5_convert.ctl"/>
           </gmd:title>
           <gmd:date gco:nilReason="unknown"/>
        </gmd:CI_Citation>
     </gmd:sourceCitation>
  </gmi:LE_Source>
</gmd:source>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G190434172-NSIDC_ECS

[bookmark: _Toc276285111]Acquisition Information
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Figure 11 – Acquisition Information
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Model Hierarchy
MI_Metadata
	└── MI_AcquisitionInformation
		└── EOS_Instrument
			└── CI_Citation
				└── Instrument

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmi:acquisitionInformation/gmi:MI_AcquisitionInformation/gmi:instrument/eos:EOS_Instrument/gmi:citation/gmd:CI_Citation/gmd:title/gco:CharacterString 

	ECHO
	/Granule/Platforms/Platform/Instruments/Instrument/ShortName



Description
This attribute registers the device used to measure or record data, including direct human observation. In cases where instruments have a single sensor or the instrument and sensor are used synonymously (e.g., AVHRR) both the Instrument and Sensor should be recorded. The Sensor information is represented by other entities.

Note:  This element has been identified for consolidation with Instrument under the Data Identification portion of this document. 
Cardinality
0..*
Relationships
This field is validated against the parent collection Platform/Instrument field of the UMM-C to ensure that it contains an instrument of the same name.

Tags
Optional, Controlled Vocabulary, Keyword Search, Parameter Search, Multiple ISO Mappings, Validated
Examples
ECHO
	<Instrument>
  <ShortName>RADIOSONDE</ShortName>
  <Characteristics/>
  <Sensors>
    <Sensor>
      <ShortName>RADIOSONDE</ShortName>
      <Characteristics/>
    </Sensor>
  </Sensors>
  <OperationModes/>
</Instrument>



ISO 19115-2
	<eos:sensor>
  <eos:EOS_Sensor id="d2e67">
     <eos:citation>
        <gmd:CI_Citation>
           <gmd:title>
              <gco:CharacterString>RADIOSONDE&gt;</gco:CharacterString>
           </gmd:title>
           <gmd:date gco:nilReason="unknown"/>
        </gmd:CI_Citation>
     </eos:citation>
     <eos:identifier>
        <gmd:MD_Identifier>
           <gmd:code>
              <gco:CharacterString>RADIOSONDE</gco:CharacterString>
           </gmd:code>
           <gmd:description>
              <gco:CharacterString/>
           </gmd:description>
        </gmd:MD_Identifier>
     </eos:identifier>
     <eos:type gco:nilReason="missing"/>
     <eos:mountedOn xlink:href="#d2e62"/>
  </eos:EOS_Sensor>
</eos:sensor>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G179112583-ORNL_DAAC

[bookmark: _Toc276285113]Instrument Characteristics

Model Hierarchy
MI_Metadata
	└── MI_AcquisitionInformation
		└── EOS_Instrument
			└── EOS_AdditionalAttributeDescription
				└── Instrument Characteristics

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmi:acquisitionInformation/gmi:MI_AcquisitionInformation/gmi:instrument/eos:EOS_Instrument/eos:otherProperty/gco:Record/eos:AdditionalAttributes/eos:AdditionalAttribute/eos:reference/eos:EOS_AdditionalAttributeDescription/eos:name/gco:CharacterString 

with

eos:EOS_AdditionalAttributeTypeCode[@codeListValue="instrumentInformation"]

	ECHO
	/Granule/Platforms/Platform/Instruments/Instrument/Characteristics/Characteristic/Name



Description
This field is used to reference instrument characteristics defined in the parent collection. 

Note: No full example found in sampled data, snippets taken from constructed data. Additionally, this field will most likely be deprecated in favor of moving this data into additional attributes. This will be done in concert with the similar activities as part of the UMM-C
Cardinality
0..*

Tags
Optional, Deprecate
Examples
ECHO
	<Instrument>
  <ShortName>/*/Platforms/Platform[2]/Instruments/Instrument[1]/ShortName[1]</ShortName>
  <Characteristics>
    <Characteristic>
      <Name>/*/Platforms/Platform[2]/Instruments/Instrument[1]/Characteristics/Characteristic[1]/Name</Name>
      <Value>/*/Platforms/Platform[2]/Instruments/Instrument[1]/Characteristics/Characteristic[1]/Value</Value>
    </Characteristic>
  </Characteristics>
</Instrument>



ISO 19115-2
	<eos:AdditionalAttributes><!--Instrument Characteristic-->
  <eos:AdditionalAttribute>
     <eos:reference>
        <eos:EOS_AdditionalAttributeDescription>
           <eos:type>
              <eos:EOS_AdditionalAttributeTypeCode codeList="http://earthdata.nasa.gov/metadata/resources/Codelists.xml#EOS_AdditionalAttributeTypeCode"
                                                   codeListValue="instrumentInformation">instrumentInformation</eos:EOS_AdditionalAttributeTypeCode>
           </eos:type>
           <eos:name>
              <gco:CharacterString>/*/Platforms/Platform[1]/Instruments/Instrument[2]/Characteristics/Characteristic[1]/Name</gco:CharacterString>
           </eos:name>
        </eos:EOS_AdditionalAttributeDescription>
     </eos:reference>
     <eos:value>
        <gco:CharacterString>/*/Platforms/Platform[1]/Instruments/Instrument[2]/Characteristics/Characteristic[1]/Value</gco:CharacterString>
     </eos:value>
  </eos:AdditionalAttribute>
</eos:AdditionalAttributes>



[bookmark: _Toc276285114]Additional Attributes - Instrument Information

Model Hierarchy
MI_Metadata
	└── MI_AcquisitionInformation
		└── EOS_Instrument
			└── Additional Attributes - Instrument Information

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmi:acquisitionInformation/gmi:MI_AcquisitionInformation/gmi:instrument/eos:EOS_Instrument/eos:otherProperty/gco:Record/eos:AdditionalAttributes/eos:AdditionalAttribute/eos:value/gco:CharacterString 

with

eos:EOS_AdditionalAttributeTypeCode[@codeListValue="instrumentInformation"]

	ECHO
	/Granule/AdditionalAttributes/AdditionalAttribute



Description
This entity stores the product specific attributes that are related to the instrument. For more information on how attributes are mapped, please refer to the additional attributes appendix to this document.

Cardinality
0..*

Relationships
This field is validated against the parent collection field ProductSpecificAttribute of the UMM-C to ensure that it contains an attribute of the same name.

Tags
Optional, Keyword Search, Parameter Search, Validated
Examples
ECHO
	<AdditionalAttribute>
    <Name>GainBand2</Name>
    <Values>
        <Value>H</Value>
    </Values>
</AdditionalAttribute>



ISO 19115-2
	<eos:AdditionalAttribute>
 <eos:reference>
  <eos:EOS_AdditionalAttributeDescription>
   <eos:type>
    <eos:EOS_AdditionalAttributeTypeCode codeList="http://earthdata.nasa.gov/metadata/resources/Codelists.xml#EOS_AdditionalAttributeTypeCode" codeListValue="instrumentInformation">
      instrumentInformation
    </eos:EOS_AdditionalAttributeTypeCode>
   </eos:type>
   <eos:name>
    <gco:CharacterString>GainBand2</gco:CharacterString>
   </eos:name>
  </eos:EOS_AdditionalAttributeDescription>
 </eos:reference>
 <eos:value>
  <gco:CharacterString>H</gco:CharacterString>
 </eos:value>
</eos:AdditionalAttribute>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G184696043-USGS_EROS

[bookmark: _Toc276285115]Sensor

Model Hierarchy
MI_Metadata
	└── MI_AcquisitionInformation
		└── EOS_Instrument
			└── EOS_Sensor
				└── CI_Citation
					└── Sensor

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmi:acquisitionInformation/gmi:MI_AcquisitionInformation/gmi:instrument/eos:EOS_Instrument/eos:sensor/eos:EOS_Sensor/eos:citation/gmd:CI_Citation/gmd:title/gco:CharacterString 

	ECHO
	/Granule/Platforms/Platform/Instruments/Instrument/Sensors/Sensor/ShortName



Description
A reference to a sensory subcomponent in the parent collection's instrument used by various sources in this granule.  A sensor is a defined sensory sub-component of an instrument. (e.g. InstrumentShortName=ASTER, NumberofSensors= 3, SensorShortName= SWIR, SensorShortName= TIR, SensorShortName= VNIR) In cases where the Instrument has a single Sensor or the Instrument and Sensor are synonymous then both attributes should be populated. (e.g. AVHRR). Sensors cannot exist without Instruments.

Cardinality
0..*
Relationships
This field is validated against the parent collection field Platform/Instrument/Sensor of the UMM-C to ensure that it contains a sensor of the same name.

Tags
Optional, Validated
Examples
ECHO
	<Sensors>
  <Sensor>
    <ShortName>MODIS</ShortName>
  </Sensor>
</Sensors>



ISO 19115-2
	<eos:sensor>
  <eos:EOS_Sensor id="d2e115">
     <eos:citation>
        <gmd:CI_Citation>
           <gmd:title>
              <gco:CharacterString>MODIS&gt;</gco:CharacterString>
           </gmd:title>
           <gmd:date gco:nilReason="unknown"/>
        </gmd:CI_Citation>
     </eos:citation>
     <eos:identifier>
        <gmd:MD_Identifier>
           <gmd:code>
              <gco:CharacterString>MODIS</gco:CharacterString>
           </gmd:code>
           <gmd:description>
              <gco:CharacterString/>
           </gmd:description>
        </gmd:MD_Identifier>
     </eos:identifier>
     <eos:type gco:nilReason="missing"/>
     <eos:mountedOn xlink:href="#d2e111"/>
  </eos:EOS_Sensor>
</eos:sensor>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G108076833-LPDAAC_ECS

[bookmark: _Toc276285116]Sensor Characteristics

Model Hierarchy
MI_Metadata
	└── MI_AcquisitionInformation
		└── EOS_Instrument
			└── EOS_Sensor
				└── EOS_AdditionalAttributeDescription
					└── Sensor Characteristics

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmi:acquisitionInformation/gmi:MI_AcquisitionInformation/gmi:instrument/eos:EOS_Instrument/eos:sensor/eos:EOS_Sensor/eos:otherProperty/gco:Record/eos:AdditionalAttributes/eos:AdditionalAttribute/eos:reference/eos:EOS_AdditionalAttributeDescription/eos:name/gco:CharacterString 

with

eos:EOS_AdditionalAttributeTypeCode[@codeListValue="sensorInformation"]

	ECHO
	/Granule/Platforms/Platform/Instruments/Instrument/Sensors/Sensor/Characteristics/Characteristic/Name



Description
This field is used to reference sensor characteristics defined in the parent collection. 

Note: No full example found in sampled data, snippets taken from constructed data. Additionally, this field will most likely be deprecated in favor of moving this data into additional attributes. This will be done in concert with the similar activities as part of the UMM-C
Cardinality
0..*

Tags
Optional, Deprecate
Examples
ECHO
	<Sensors>
  <Sensor>
    <ShortName>/*/Platforms/Platform[2]/Instruments/Instrument[1]/Sensors/Sensor[1]/ShortName</ShortName>
    <Characteristics>
      <Characteristic>
        <Name>/*/Platforms/Platform[2]/Instruments/Instrument[1]/Sensors/Sensor[1]/Characteristics/Characteristic[1]/Name</Name>
        <Value>/*/Platforms/Platform[2]/Instruments/Instrument[1]/Sensors/Sensor[1]/Characteristics/Characteristic[1]/Value</Value>
      </Characteristic>
    </Characteristics>
  </Sensor>
</Sensors>



ISO 19115-2
	<eos:AdditionalAttribute>
   <eos:reference>
      <eos:EOS_AdditionalAttributeDescription>
         <eos:type>
            <eos:EOS_AdditionalAttributeTypeCode codeList="http://earthdata.nasa.gov/metadata/resources/Codelists.xml#EOS_AdditionalAttributeTypeCode"
                                                 codeListValue="sensorInformation">sensorInformation</eos:EOS_AdditionalAttributeTypeCode>
         </eos:type>
         <eos:name>
            <gco:CharacterString>/*/Platforms/Platform[1]/Instruments/Instrument[1]/Sensors/Sensor[1]/Characteristics/Characteristic[1]/Name</gco:CharacterString>
         </eos:name>
      </eos:EOS_AdditionalAttributeDescription>
   </eos:reference>
   <eos:value>
      <gco:CharacterString>/*/Platforms/Platform[1]/Instruments/Instrument[1]/Sensors/Sensor[1]/Characteristics/Characteristic[1]/Value</gco:CharacterString>
   </eos:value>
</eos:AdditionalAttribute>



[bookmark: _Toc276285117]Instrument Operation Modes

Model Hierarchy
MI_Metadata
	└── MI_AcquisitionInformation
		└── EOS_Instrument
			└── Instrument Operation Modes

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmi:acquisitionInformation/gmi:MI_AcquisitionInformation/gmi:instrument/eos:EOS_Instrument/eos:otherProperty/gco:Record/eos:AdditionalAttributes/eos:AdditionalAttribute/eos:value/gco:CharacterString 

with

eos:EOS_AdditionalAttributeTypeCode[@codeListValue="instrumentInformation"]

	ECHO
	/Granule/Platforms/Platform/Instruments/Instrument/OperationModes/OperationMode



Description
This entity identifies the instrument's operational modes for a specific collection associated with the channel, wavelength, and FOV (e.g., launch, survival, initialization, safe, diagnostic, standby, crosstrack, biaxial, solar calibration).

Cardinality
0..*
Relationships
This field is validated against the parent collection field Platform/Instrument/Instrument Operation Mode of the UMM-C to ensure that it contains an attribute of the same name.

Tags
Optional, Deprecate, Validated
Examples
ECHO
	<OperationModes>
  <OperationMode>Routine</OperationMode>
</OperationModes>



ISO 19115-2
	<eos:otherProperty>
  <gco:Record>
     <eos:AdditionalAttributes>
        <eos:AdditionalAttribute>
           <eos:reference>
              <eos:EOS_AdditionalAttributeDescription>
                 <eos:type>
                    <eos:EOS_AdditionalAttributeTypeCode codeList="http://earthdata.nasa.gov/metadata/resources/Codelists.xml#EOS_AdditionalAttributeTypeCode"
                                                         codeListValue="instrumentInformation">instrumentInformation</eos:EOS_AdditionalAttributeTypeCode>
                 </eos:type>
                 <eos:name>
                    <gco:CharacterString>OperationMode</gco:CharacterString>
                 </eos:name>
              </eos:EOS_AdditionalAttributeDescription>
           </eos:reference>
           <eos:value>
              <gco:CharacterString>Routine</gco:CharacterString>
           </eos:value>
        </eos:AdditionalAttribute>
     </eos:AdditionalAttributes>
  </gco:Record>
</eos:otherProperty>



ECHO Granule Source: 
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G1000305779-LARC
[bookmark: _Toc270254069]
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Model Hierarchy
MI_Metadata
	└── MI_AcquisitionInformation
		└── MI_Operation
			└── Project/Campaign

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmi:acquisitionInformation/gmi:MI_AcquisitionInformation/gmi:operation/gmi:MI_Operation/gmi:description/gco:CharacterString 

	ECHO
	/Granule/Campaigns/Campaign/ShortName



Description
This entity contains attributes describing the scientific endeavor(s) to which the collection is associated. Scientific endeavors include campaigns, projects, interdisciplinary science investigations, missions, field experiments, etc. This is a validated reference to one that exists at collection level.

Cardinality
0..*
Relationships
This field is validated against the parent collection Project/Campaign field of the UMM-C to ensure that it contains a campaign of the same name.

Tags
Optional, Controlled Vocabulary, Keyword Search, Parameter Search, Multiple ISO Mappings, Validated
Examples
ECHO
	<Campaign>
  <ShortName>BOREAS</ShortName>
</Campaign>



ISO 19115-2
	<gmi:operation>
  <gmi:MI_Operation>
     <gmi:description>
        <gco:CharacterString>BOREAS</gco:CharacterString>
     </gmi:description>
     <gmi:identifier>
        <gmd:MD_Identifier>
           <gmd:code>
              <gco:CharacterString>BOREAS</gco:CharacterString>
           </gmd:code>
        </gmd:MD_Identifier>
     </gmi:identifier>
     <gmi:status/>
     <gmi:parentOperation gco:nilReason="inapplicable"/>
  </gmi:MI_Operation>
</gmi:operation>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G179060052-ORNL_DAAC

[bookmark: _Toc276285119]Platform

Model Hierarchy
MI_Metadata
	└── MI_AcquisitionInformation
		└── EOS_Platform
			└── MD_Identifier
				└── Platform

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmi:acquisitionInformation/gmi:MI_AcquisitionInformation/gmi:platform/eos:EOS_Platform/gmi:identifier/gmd:MD_Identifier/gmd:code/gco:CharacterString 

	ECHO
	/Granule/Platforms/Platform/ShortName



Description
A reference to a platform in the parent collection that is associated with the acquisition of the granule. The platform must exist in the parent collection. For example, Platform types may include (but are not limited to): ADEOS-II, AEM-2, AM-1, Aqua, Aura, BALLOONS, BUOYS, C-130, DEM, DMSP-F1, ERS-1, GOES-10, LANDSAT-1, METEOSAT-2, NIMBUS-2, NOAA-6, TERRA, TRMM, etc.

Cardinality
0..*
Relationships
This field is validated against the parent collection field Platform of the UMM-C to ensure that it contains a platform of the same name.

Tags
Optional, Controlled Vocabulary, Keyword Search, Parameter Search, Multiple ISO Mappings, Validated
Examples
ECHO
	<Platform>
  <ShortName>GOES-8</ShortName>
  ...
</Platform>



ISO 19115-2
	<gmi:platform>
  <eos:EOS_Platform id="d2e58">
     <gmi:identifier>
        <gmd:MD_Identifier>
           <gmd:code>
              <gco:CharacterString>GOES-8</gco:CharacterString>
           </gmd:code>
           <gmd:description gco:nilReason="missing"/>
        </gmd:MD_Identifier>
     </gmi:identifier>
     <gmi:description gco:nilReason="missing"/>
     <gmi:instrument xlink:href="#d2e62"/>
     <eos:otherPropertyType>
        <gco:RecordType xlink:href="http://earthdata.nasa.gov/metadata/schema/eos/1.0/eos.xsd#xpointer(//element[@name='AdditionalAttributes'])">Echo Additional Attributes</gco:RecordType>
     </eos:otherPropertyType>
     <eos:otherProperty>
        <gco:Record>
           <eos:AdditionalAttributes/>
        </gco:Record>
     </eos:otherProperty>
  </eos:EOS_Platform>
</gmi:platform>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G179069188-ORNL_DAAC

[bookmark: _Toc276285120]Additional Attributes - Platform Information

Model Hierarchy
MI_Metadata
	└── MI_AcquisitionInformation
		└── EOS_Platform
			└── EOS_AdditionalAttributeDescription
				└── EOS_AdditionalAttributeTypeCode
					└── Additional Attributes - Platform Information

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmi:acquisitionInformation/gmi:MI_AcquisitionInformation/gmi:platform/eos:EOS_Platform/eos:otherProperty/gco:Record/eos:AdditionalAttributes/eos:AdditionalAttribute/eos:reference/eos:EOS_AdditionalAttributeDescription/eos:type/eos:EOS_AdditionalAttributeTypeCode

with

eos:EOS_AdditionalAttributeTypeCode[@codeListValue="platformInformation"]

	ECHO
	/Granule/AdditionalAttributes/AdditionalAttribute



Description
This entity stores the product specific attributes that are descriptive in nature. For more information on how attributes are mapped, please refer to the additional attributes appendix to this document.

Note: No full example found in sampled data, snippets taken from constructed data
Cardinality
0..*

Relationships
This field is validated against the parent collection field ProductSpecificAttribute of the UMM-C to ensure that it contains an attribute of the same name.

Tags
Optional, Keyword Search, Parameter Search, Validated
Examples
ECHO
	<AdditionalAttribute>
  <Name>platformInformation</Name>
  <Values>
    <Value>/*/AdditionalAttributes[1]/AdditionalAttribute[platformInformation]/Values[1]/Value[1]</Value>
    <Value>/*/AdditionalAttributes[1]/AdditionalAttribute[platformInformation]/Values[1]/Value[2]</Value>
    <Value>/*/AdditionalAttributes[1]/AdditionalAttribute[platformInformation]/Values[1]/Value[3]</Value>
    <Value>/*/AdditionalAttributes[1]/AdditionalAttribute[platformInformation]/Values[1]/Value[4]</Value>
  </Values>
</AdditionalAttribute>



ISO 19115-2
	<eos:AdditionalAttributes><!--Platform Additional Attributes (platformInformation)-->
  <eos:AdditionalAttribute>
     <eos:reference>
        <eos:EOS_AdditionalAttributeDescription>
           <eos:type>
              <eos:EOS_AdditionalAttributeTypeCode codeList="http://earthdata.nasa.gov/metadata/resources/Codelists.xml#EOS_AdditionalAttributeTypeCode"
                                                   codeListValue="platformInformation">platformInformation</eos:EOS_AdditionalAttributeTypeCode>
           </eos:type>
           <eos:name>
              <gco:CharacterString>platformInformation</gco:CharacterString>
           </eos:name>
        </eos:EOS_AdditionalAttributeDescription>
     </eos:reference>
     <eos:value>
        <gco:CharacterString>/*/AdditionalAttributes[1]/AdditionalAttribute[platformInformation]/Values[1]/Value[1]</gco:CharacterString>
     </eos:value>
     <eos:value>
        <gco:CharacterString>/*/AdditionalAttributes[1]/AdditionalAttribute[platformInformation]/Values[1]/Value[2]</gco:CharacterString>
     </eos:value>
     <eos:value>
        <gco:CharacterString>/*/AdditionalAttributes[1]/AdditionalAttribute[platformInformation]/Values[1]/Value[3]</gco:CharacterString>
     </eos:value>
     <eos:value>
        <gco:CharacterString>/*/AdditionalAttributes[1]/AdditionalAttribute[platformInformation]/Values[1]/Value[4]</gco:CharacterString>
     </eos:value>
  </eos:AdditionalAttribute>



[bookmark: _Toc276285121]Platform Orbit Information

Model Hierarchy
MI_Metadata
	└── MI_AcquisitionInformation
		└── EOS_Platform
			└── Platform Orbit Information

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmi:acquisitionInformation/gmi:MI_AcquisitionInformation/gmi:platform/eos:EOS_Platform/eos:otherProperty/gco:Record/eos:AdditionalAttributes/eos:AdditionalAttribute/eos:value/gco:CharacterString 

with

eos:EOS_AdditionalAttributeTypeCode[@codeListValue="platformInformation"]

	ECHO
	/Granule/OrbitCalculatedSpatialDomains/OrbitCalculatedSpatialDomain/OrbitalModelName



Description
This entity is used to store the characteristics of the orbit calculated spatial domain to include the model name, orbit number, start and stop orbit number, equator crossing date and time, and equator crossing longitude.

Cardinality
0..1

Tags
Optional
Examples
ECHO
	<OrbitCalculatedSpatialDomain>
  <OrbitalModelName>WRS-2</OrbitalModelName>
  <StartOrbitNumber>677</StartOrbitNumber>
  <StopOrbitNumber>677</StopOrbitNumber>
  <EquatorCrossingLongitude>122.3200</EquatorCrossingLongitude>
  <EquatorCrossingDateTime>2002-06-19T17:25:38.1100000Z</EquatorCrossingDateTime>
</OrbitCalculatedSpatialDomain>



ISO 19115-2
	<eos:AdditionalAttribute>
   <eos:reference>
      <eos:EOS_AdditionalAttributeDescription>
         <eos:type>
            <eos:EOS_AdditionalAttributeTypeCode codeList="http://earthdata.nasa.gov/metadata/resources/Codelists.xml#EOS_AdditionalAttributeTypeCode"
                                                 codeListValue="platformInformation">platformInformation</eos:EOS_AdditionalAttributeTypeCode>
         </eos:type>
         <eos:name>
            <gco:CharacterString>OrbitalModelName</gco:CharacterString>
         </eos:name>
      </eos:EOS_AdditionalAttributeDescription>
   </eos:reference>
   <eos:value>
      <gco:CharacterString>WRS-2</gco:CharacterString>
   </eos:value>
</eos:AdditionalAttribute>
<eos:AdditionalAttribute>
   <eos:reference>
      <eos:EOS_AdditionalAttributeDescription>
         <eos:type>
            <eos:EOS_AdditionalAttributeTypeCode codeList="http://earthdata.nasa.gov/metadata/resources/Codelists.xml#EOS_AdditionalAttributeTypeCode"
                                                 codeListValue="platformInformation">platformInformation</eos:EOS_AdditionalAttributeTypeCode>
         </eos:type>
         <eos:name>
            <gco:CharacterString>StartOrbitNumber</gco:CharacterString>
         </eos:name>
      </eos:EOS_AdditionalAttributeDescription>
   </eos:reference>
   <eos:value>
      <gco:CharacterString>677</gco:CharacterString>
   </eos:value>
</eos:AdditionalAttribute>
<eos:AdditionalAttribute>
   <eos:reference>
      <eos:EOS_AdditionalAttributeDescription>
         <eos:type>
            <eos:EOS_AdditionalAttributeTypeCode codeList="http://earthdata.nasa.gov/metadata/resources/Codelists.xml#EOS_AdditionalAttributeTypeCode"
                                                 codeListValue="platformInformation">platformInformation</eos:EOS_AdditionalAttributeTypeCode>
         </eos:type>
         <eos:name>
            <gco:CharacterString>StopOrbitNumber</gco:CharacterString>
         </eos:name>
      </eos:EOS_AdditionalAttributeDescription>
   </eos:reference>
   <eos:value>
      <gco:CharacterString>677</gco:CharacterString>
   </eos:value>
</eos:AdditionalAttribute>
<eos:AdditionalAttribute>
   <eos:reference>
      <eos:EOS_AdditionalAttributeDescription>
         <eos:type>
            <eos:EOS_AdditionalAttributeTypeCode codeList="http://earthdata.nasa.gov/metadata/resources/Codelists.xml#EOS_AdditionalAttributeTypeCode"
                                                 codeListValue="platformInformation">platformInformation</eos:EOS_AdditionalAttributeTypeCode>
         </eos:type>
         <eos:name>
            <gco:CharacterString>EquatorCrossingLongitude</gco:CharacterString>
         </eos:name>
      </eos:EOS_AdditionalAttributeDescription>
   </eos:reference>
   <eos:value>
      <gco:CharacterString>122.3200</gco:CharacterString>
   </eos:value>
</eos:AdditionalAttribute>
<eos:AdditionalAttribute>
   <eos:reference>
      <eos:EOS_AdditionalAttributeDescription>
         <eos:type>
            <eos:EOS_AdditionalAttributeTypeCode codeList="http://earthdata.nasa.gov/metadata/resources/Codelists.xml#EOS_AdditionalAttributeTypeCode"
                                                 codeListValue="platformInformation">platformInformation</eos:EOS_AdditionalAttributeTypeCode>
         </eos:type>
         <eos:name>
            <gco:CharacterString>EquatorCrossingDateTime</gco:CharacterString>
         </eos:name>
      </eos:EOS_AdditionalAttributeDescription>
   </eos:reference>
   <eos:value>
      <gco:CharacterString>2002-06-19T17:25:38.1100000Z</gco:CharacterString>
   </eos:value>
</eos:AdditionalAttribute>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G179733101-NSIDC_ECS

[bookmark: _Toc276285122]Additional Platform Orbit Information

Model Hierarchy
MI_Metadata
	└── MI_AcquisitionInformation
		└── EOS_Platform
			└── Additional Platform Orbit Information

Path
	ISO 19115-2
	/gmi:MI_Metadata/gmi:acquisitionInformation/gmi:MI_AcquisitionInformation/gmi:platform/eos:EOS_Platform/eos:otherProperty/gco:Record/eos:AdditionalAttributes/eos:AdditionalAttribute/eos:value/gco:CharacterString 

with

eos:EOS_AdditionalAttributeTypeCode[@codeListValue="platformInformation"]

	ECHO
	/Granule/Spatial/HorizontalSpatialDomain/Orbit



Description
This entity stores orbital coverage information of the granule. This coverage is an alternative way of express granule spatial coverage. This information supports orbital backtrack search apply on granule.

Note: Consider unifying this with the OrbitCalculatedSpatialDomains element
Cardinality
0..1
Relationships
This field is validated against the parent collection SpatialCoverage/HorizontalSpatialDomain/Orbit field of the UMM-C to ensure that it contains matching information.

Tags
Optional, Validated
Examples
ECHO
	<Orbit>
  <AscendingCrossing>-118.11119</AscendingCrossing>
  <StartLat>50.0</StartLat>
  <StartDirection>A</StartDirection>
  <EndLat>50.0</EndLat>
  <EndDirection>A</EndDirection>
</Orbit>



ISO 19115-2
	<eos:AdditionalAttribute>
   <eos:reference>
      <eos:EOS_AdditionalAttributeDescription>
         <eos:type>
            <eos:EOS_AdditionalAttributeTypeCode codeList="http://earthdata.nasa.gov/metadata/resources/Codelists.xml#EOS_AdditionalAttributeTypeCode"
                                                 codeListValue="platformInformation">platformInformation</eos:EOS_AdditionalAttributeTypeCode>
         </eos:type>
         <eos:name>
            <gco:CharacterString>AscendingCrossing</gco:CharacterString>
         </eos:name>
      </eos:EOS_AdditionalAttributeDescription>
   </eos:reference>
   <eos:value>
      <gco:CharacterString>-118.11119</gco:CharacterString>
   </eos:value>
</eos:AdditionalAttribute>
<eos:AdditionalAttribute>
   <eos:reference>
      <eos:EOS_AdditionalAttributeDescription>
         <eos:type>
            <eos:EOS_AdditionalAttributeTypeCode codeList="http://earthdata.nasa.gov/metadata/resources/Codelists.xml#EOS_AdditionalAttributeTypeCode"
                                                 codeListValue="platformInformation">platformInformation</eos:EOS_AdditionalAttributeTypeCode>
         </eos:type>
         <eos:name>
            <gco:CharacterString>StartLat</gco:CharacterString>
         </eos:name>
      </eos:EOS_AdditionalAttributeDescription>
   </eos:reference>
   <eos:value>
      <gco:CharacterString>50.0</gco:CharacterString>
   </eos:value>
</eos:AdditionalAttribute>
<eos:AdditionalAttribute>
   <eos:reference>
      <eos:EOS_AdditionalAttributeDescription>
         <eos:type>
            <eos:EOS_AdditionalAttributeTypeCode codeList="http://earthdata.nasa.gov/metadata/resources/Codelists.xml#EOS_AdditionalAttributeTypeCode"
                                                 codeListValue="platformInformation">platformInformation</eos:EOS_AdditionalAttributeTypeCode>
         </eos:type>
         <eos:name>
            <gco:CharacterString>StartDirection</gco:CharacterString>
         </eos:name>
      </eos:EOS_AdditionalAttributeDescription>
   </eos:reference>
   <eos:value>
      <gco:CharacterString>A</gco:CharacterString>
   </eos:value>
</eos:AdditionalAttribute>
<eos:AdditionalAttribute>
   <eos:reference>
      <eos:EOS_AdditionalAttributeDescription>
         <eos:type>
            <eos:EOS_AdditionalAttributeTypeCode codeList="http://earthdata.nasa.gov/metadata/resources/Codelists.xml#EOS_AdditionalAttributeTypeCode"
                                                 codeListValue="platformInformation">platformInformation</eos:EOS_AdditionalAttributeTypeCode>
         </eos:type>
         <eos:name>
            <gco:CharacterString>EndLat</gco:CharacterString>
         </eos:name>
      </eos:EOS_AdditionalAttributeDescription>
   </eos:reference>
   <eos:value>
      <gco:CharacterString>50.0</gco:CharacterString>
   </eos:value>
</eos:AdditionalAttribute>
<eos:AdditionalAttribute>
   <eos:reference>
      <eos:EOS_AdditionalAttributeDescription>
         <eos:type>
            <eos:EOS_AdditionalAttributeTypeCode codeList="http://earthdata.nasa.gov/metadata/resources/Codelists.xml#EOS_AdditionalAttributeTypeCode"
                                                 codeListValue="platformInformation">platformInformation</eos:EOS_AdditionalAttributeTypeCode>
         </eos:type>
         <eos:name>
            <gco:CharacterString>EndDirection</gco:CharacterString>
         </eos:name>
      </eos:EOS_AdditionalAttributeDescription>
   </eos:reference>
   <eos:value>
      <gco:CharacterString>A</gco:CharacterString>
   </eos:value>
</eos:AdditionalAttribute>



ECHO Granule Source:
https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G186427988-NSIDC_ECS
 

[bookmark: _Toc276285123]Appendix A: Deprecated Fields
[bookmark: _Toc270254070][bookmark: _Toc276285124]Measured Parameters
The ECHO granule metadata in its current iteration contains the concept of a “Measured Parameter”. The Measured Parameter is used to expose parameter level quality information about the granule. 

Example	
	<MeasuredParameter>
	<ParameterName>Water Vapor Mass Mixing Ratio</ParameterName>
	<QAStats/>
	<QAFlags>
		<AutomaticQualityFlag>Passed</AutomaticQualityFlag>
		<AutomaticQualityFlagExplanation>
			Based on percentage of product that is good. 
			Suspect used where true quality is not known.
		</AutomaticQualityFlagExplanation>
	</QAFlags>
</MeasuredParameter>



ECHO Granule Source: https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/granules/G203262173-GSFCS4PA 

Corresponds to roughly to parameter ‘H20_MMR’ from the HDF file.

This field will not be included in the unified granule model. Parameter level metadata will be promoted to its own concept within the CMR: unified parameter model (UMM-P). This will allow the CMR to create parameter linkages at both the collection and granule level and expose a parameter data catalog that can be exploited by service implementers. More details related to this concept are (will be) documented in a separate document.

[bookmark: _Toc276285125]Price
This field is not currently in use (all collected sample data contained values of ‘0’ or ‘0.0’) and is not indexed for search via keyword search or parameter search.

[bookmark: _Toc276285126]Orderable
The Orderable field was originally introduced to identify granules as orderable via a provider-implemented ordering service. Determining whether a granule is orderable is now managed via external management applications. The Orderable field is no longer relevant in granule metadata.
[bookmark: _Toc276285127]Visible
The Visible field was originally introduced to identify granules as public/private. Determining whether a granule is visible to a particular user is now managed via external management applications and access control levels (ACLs). The Visible field is no longer relevant in granule metadata.


[bookmark: _Toc270254073][bookmark: _Ref271379016][bookmark: _Toc276285128]Appendix B: Tags Glossary

The following table outlines all tags used in this model and provides a description of the tags usage and indications.

	Tag Name
	Description

	Optional
	This field is not required.

	Required
	This field is required.

	Required (with option)
	This field (or another field) is required. For example, a granule must have a temporal extent, but this may be represented via either a Single Date Time or a Date Time Range.

	Controlled Vocabulary
	This field will have a vocabulary that will be used to validate the value. This will most likely be done via a vocabulary management service.

	Keyword Search
	This field will be indexed by the CMR as part of the free text keyword search.

	Parameter Search
	This field will be indexed by the CMR and will be exposed via the CMR API and a specific parameter. For example, the CMR will expose a "platform" search parameter, so the "Platform" field will have this tag.

	Deprecate
	This field should be deprecated in a future revision of the UMM-G

	Normalize
	The values contained in this field should be normalized (via enumerations or controlled vocabulary)

	Link
	This element contains a URL that is used to link to external resources

	Multiple ISO Mappings
	The ECHO field has multiple mappings in ISO translations

	Validated
	This field is validated against the parent collection

	Addition
	This field is recommended for addition to the ECHO Granule schema




[bookmark: _Toc270254074]
[bookmark: _Toc276285129]Appendix C: Tag Index
[bookmark: _Toc276285130]Required

These fields (or another field) are required. For example, a granule must have a temporal extent, but this may be represented via either a Single Date Time or a Date Time Range.

	Granule Universal Identifier

	Insert Time

	Last Update

	Parent Collection Identifier (with Options)

	Spatial Extent (with Options)

	Temporal Extent (with Options)

	Universal Reference Identifier



[bookmark: _Toc276285131]Optional

These fields are not required 

	Access Constraint Description

	Access Constraint Value

	Additional Attributes - Content Information

	Additional Attributes - Descriptive Keywords

	Additional Attributes - Geographic Identifier

	Additional Attributes - Instrument Information

	Additional Attributes - Platform Information

	Additional Attributes - Quality Information

	Additional Platform Orbit Information

	Browse Graphic

	Project/Campaign

	Cloud Cover

	Data Format

	Day Night Flag

	File Size

	Input Granules

	Instrument

	Instrument Characteristics

	Instrument Operation Modes

	Local Version Identifier

	Related URL

	Platform

	Platform Orbit Information



[bookmark: _Toc276285132]Controlled Vocabulary

These fields will have a vocabulary that will be used to validate the value. This will most likely be done via a vocabulary management service.

	Project/Campaign

	Data Format

	Day Night Flag

	Instrument

	Platform

	Two Dimensional Coordinate System

	Vertical Spatial Domain



[bookmark: _Toc276285133]Keyword Search

These fields will be indexed by the CMR as part of the free text keyword search. This is similar data returned using ‘csw:anyText’ query parameter on a CSW implementation.

	Additional Attributes - Content Information

	Additional Attributes - Descriptive Keywords

	Additional Attributes - Geographic Identifier

	Additional Attributes - Instrument Information

	Additional Attributes - Platform Information

	Additional Attributes - Quality Information

	Project/Campaign

	Granule Universal Identifier

	Instrument

	Parent Collection Identifier Option 1 - Entry Id (Short Name + Version)

	Parent Collection Identifier Option 2 - Entry Title (Dataset Id)

	Platform

	Producer Identifier

	Spatial Locality

	Universal Reference Identifier



[bookmark: _Toc276285134]Parameter Search

These fields will be indexed by the CMR and will be exposed via the CMR API and a specific parameter. For example, the CMR will expose a "platform" search parameter, so the "Platform" field will have this tag.

	Additional Attributes - Content Information

	Additional Attributes - Descriptive Keywords

	Additional Attributes - Geographic Identifier

	Additional Attributes - Instrument Information

	Additional Attributes - Platform Information

	Additional Attributes - Quality Information

	Project/Campaign

	Cloud Cover

	Day Night Flag

	Insert Time

	Instrument

	Last Update

	Parent Collection Identifier Option 1 - Entry Id (Short Name + Version)

	Parent Collection Identifier Option 2 - Entry Title (Dataset Id)

	Platform

	Producer Identifier

	Spatial Extent

	Temporal Extent



[bookmark: _Toc276285135]Link

These fields contains a URL that is used to link to external resources

	Browse Graphic

	Related URL



[bookmark: _Toc276285136]Normalize

The values contained in these fields should be normalized (via enumerations or controlled vocabulary)

	Data Format

	Local Version Identifier

	Spatial Locality

	Two Dimensional Coordinate System

	Vertical Spatial Domain



[bookmark: _Toc276285137]Deprecate

These fields should be deprecated in a future revision of the UMM-G

	Instrument Characteristics

	Instrument Operation Modes

	Local Version Identifier

	Reprocessing Plan Note

	Sensor Characteristics

	Spatial Locality



[bookmark: _Toc276285138]Multiple ISO Mappings

These ECHO fields have multiple mappings in ISO translations

	Project/Campaign

	Data Format

	Granule Universal Identifier

	Instrument

	Platform

	Universal Reference Identifier



[bookmark: _Toc276285139]Validated with Parent

These fields are validated against the parent collection

	UMM-G Field
	Related UMM-C Validated Field

	Additional Attributes - Content Information
	ProductSpecificAttribute

	Additional Attributes - Descriptive Keywords
	ProductSpecificAttribute

	Additional Attributes - Geographic Identifier
	ProductSpecificAttribute

	Additional Attributes - Instrument Information
	ProductSpecificAttribute

	Additional Attributes - Quality Information
	ProductSpecificAttribute

	Additional Attributes - Platform Information
	ProductSpecificAttribute

	Additional Platform Orbit Information
	SpatialCoverage/HorizontalSpatialDomain/Orbit

	Project/Campaign
	Project/Campaign

	Instrument
	Platform/Instrument

	Instrument Operation Modes
	Platform/Instrument/Instrument Operation Mode

	Parent Collection Identifier Option 1 - Entry Id (Short Name + Version)
	Entry Id

	Parent Collection Identifier Option 2 - Entry Title (Dataset Id)
	Entry Title

	Platform
	Platform

	Sensor
	Platform/Instrument/Sensor

	Spatial Extent
	Spatial Extent

	Temporal Extent
	Temporal Extent



[bookmark: _Toc276285140]Addition

This field is recommended for addition to the ECHO Granule schema

	Parent Collection Identifier Option 1 - Entry Id (Short Name + Version)




[bookmark: _Toc276285141][bookmark: _GoBack]Appendix D: Two Dimensional Coordinate Systems

The following table outlines all 2D Coordinate systems used currently in ECHO and their corresponding format in the ISO translation. This table also includes information on a generic translation used if none of the known 2D systems are applicable.

	TwoDCoordinateSystem
	Sample ISO Translated Format

	CALIPSO
	o29309,29310p171,171

	MISR
	p232b1-180

	MODIS Tile EASE
	h12v14

	MODIS Tile SIN
	h0v9

	WRS-2
	p158r4

	WRS-1
	p24-24r28-28

	WELD Alaska tile
	uses generic translation

	WELD CONUS tile
	uses generic translation

	generic ISO to ECHO translation
	x2-12y3-18



More information may be found at the following link related to the MENDS Working Group documentation (URS Login Required): https://wiki.earthdata.nasa.gov/display/NASAISO/Two-Dimensional+Coordinate+Systems 


[bookmark: _Toc276285142]Appendix E: Additional Attributes Categorization

For the latest mapping of additional attributes and their various categorizations, see the following link:

https://cdn.earthdata.nasa.gov/iso/resources/transforms/additionalAttributeType.xml 



[bookmark: _Toc276285143]Appendix F: Glossary and Acronym List

The best way to keep track of acronyms and definitions are via these links:

[bookmark: _Toc276285144]Glossary
https://earthdata.nasa.gov/data/standards-and-references/esds-glossary 

[bookmark: _Toc276285145]Acronyms
https://earthdata.nasa.gov/esdis/esdis-acronym-list 
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